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Magnetic Pole, Unit, 77 

Magnetic Properties of Iron, Measurement of, T. 
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N. 
Napler's Speed Indicator, 127 


National Electric Light Association: 
Alternate-Current Motors, W. Stanley, jun., 280 
Foller Firing, R. Hammond, 274 
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Pocket Lamps for Omnibuses, 218 

Poisoning by Oxide of Copper, 242 

Polytechnic, London, and the World's Fair, 601 
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Cost of Traction, 305, 328, 382 

Reckenzaun, A., Portrait of, 64 

Recorders 265 

Recovering Gold from the Sea, 409 
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Search-Lights for the French Army, 99 
Sea Serpent at Last, 97 
Secretaries’ Institute, 169 
Sectional Standards Company, Exhibit at Crystal 
Palace, 513 
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Telegraph Posts and the Norfolk County Council, 
337 

Telegraph, Proposed Extension to Gilgit, 194 

Telegraph Rates to Australia, 386 

Telegraph Stores, Tenders Invited for, 529 

Telegraphs Bill, New, 602 


Telephone: 

in Adelphi Botel, Liverpool, 11, 98 

in the Army, 411 

Anders Elliot and Chethaimn-Strode's Exhibita at 
stal Palace, 271 

Band Music by, ?19 

1 System, The, 289 

in Belgium, State Control of, 1, 385 
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Crystal Palace Exhibition.—The opening of the 
Electrical Exhibition, which was fixed for January 1, has 
been put off until January 9. 


Marennes.—The town of Marennes, France, has made 
the jump from oil to electricity without passing through 
the intermediate stage of gas. 


Paris Lighting.—The Continental Edison Company’s 
gross receipts for electric lighting during the month of 
November, 1891, amounted to 245,613f. 


Unicycle Electric Road.—lIt is said that Chicago is 
to have an electric unicycle railroad, to run from Lake- 
street to Jackson Park, on which the cars are to run at the 
rate of 40 miles an hour. 


Aberdeen Tramways.—A movement is on foot at 
Aberdeen to extend the tramway to the Links, and the sea 
beach. The electric traction engineers should put in a 
word as to their systems. 


Factery in Paris.—A factory for manufacture of 
indiarubber is to be sold by tender in Paris, January 3rd. 
Apply M. Navarre, 61, rue des Petits-Champs, or M. 
Fauchey, 3, rue de Louvre. 


Budapest.—M. Victor Popp has withdrawn his tender 
for the supply of compressed air to Budapest on the 
ground that as he has no electric light concession, com- 
pressed air alone would not pay. 


Verviers.—Tenders will be received till 9th February 
for an electric installation for the theatre at Verviers. The 
specification will be sent for 2f. and plans for 40f. on 
application to M. Ch. Thirion, rue Franchée, Verviers. 


Brighton Electric Railway.—At the last meeting 
of the Brighton Town Council the question of entering into 
an agreement for the use of a portion of the foreshore for 
the electric railway was brought up, but was adjourned. 


Taunten.—The matter of purchase of the Taunton 
electric station by the Town Council is still under the 
consideration of the Lighting Committee, and nothiug 
definite will be settled till after the Council meeting in 
January. 


A Large Ammeter.— The Weston Electrical Instru. 
ment Company, of Newark, New Jersey, are constructing 
which is supposed to be the largest ammeter yet made, 
to indicate 5,000 amperes, for the Willson Aluminium 
Company. 

Philippopelis.—An exhibition will be held at Philip- 
popolis in September, 1892,and is announced as an excellent 
opportunity of introducing new machinery into the Balkan 
territory. M. A. Gobiet, Prague-Karolienthal, Austria, 
will furnish particulars. 

Personal.—Mr. M'Clean, who used to have charge at 
the Grosvenor Gallery and afterwards went to Deptford, 
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has now sole charge at the Oxford central station. He is 
also superintending the exhibit of Elwell-Parker dynamos 
at the Crystal Palace Exhibition. 


State Control of Belgian Telephones. — The 
Belgian Government, states a Reuter's telegram of Dec. 30, 
has informed the Belgian telephone companies of its 
intention to resume from January 1, 1893, the working of 
all the telephone lines in Belgium. 


Consulting Engineers.—Mr. Fiank J. Sprague, Dr. 
Louis Duncan, and Dr. Cary T. Hutchinson have united to 
form a limited company, having offices at 15, Wall-street, 
New York, as consulting electrical engineers, to advise and 
report upon electrical engineering enterprises. 


Liverpool Overhead Railway.—We understand 
that, in deference to an agitation amongst the inhabitants 
of Princes Park, the promoters of the Liverpool Overhead 
Railway have decided to abandon that part of the project 
which would bring the railway within the limite of the 
park. 

Madras Tramways.—At a recent meeting of the 
Madras Municipal Commission it was decided that a tram- 
way concession be granted to Hutchinson and Co., of 
Craven-street, Strand, W.C., on the conditions submitted 
by them, subject to a security of Rs. 10,000 being deposited 
in the bank. 


South African Cables.—The Eastern and South 
African Telegraph Company, Limited, notifies the restora- 
tion of its Aden-Zanzibar cable, thus re-establishing 
telegraphic communication with South Africa by the east 
coast. Both the east and west coast routes are now in 
working order. 


Manchester.—The invitations for sending in tenders 
for the Manchester central station are at last issued, and 
can be seen in our advertisement columns. The conditions 
of tender can be obtained from Mr. C. Nickson, Town Hall, 
Manchester, by application in writing, enclosing two 
guineas, and the tenders must be received by January 20. 


Electric Locomotive.—The Thomson-Houston Com- 
pany, not content with the large locomotive we mentioned 
the other week, are building another and larger, which is 
to draw a train at 40 miles an hour. The pull is to be 
6,000lb., and the locomotive will weigh 16 tons, and 
develop 250 h.p. Electric railway traction is stepping 
along. 


Electricity in Mining —Prof. W. Robinson delivered 
last week, at Nottingham University College, one of a 
series of lectures arranged by the National Associa’ on 
of Colliery Managers. The subject was Electricity in 
Mining.” The lecturer dealt technically with the produc. 
tion of currents and the application to mines in hauling and 


lighting. 


Electric Bicycle Trainer.—The partner of a well- 
known Coventry bicycle rider, who is an electrician, has 
invented an electric pacemaker, but cannot induce Die 
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friend to try it. It is an electric arrangement which will 
stick a pin into the rider when his pace falls below a 2:40 
pace, though a switch weuld be required while getting up 
speed or stopping. 

Pontypool.—At the last meeting of the Pontypool 
Local Board an extensively-signed petition, asking the 
Board to adopt some system of lighting other than that of 
gas, respecting which serious complaints were made, was 
presented. After a discussion, Mr. G. H. David gave 
notice that he would propose a resolution dealing with the 
subject at the next meeting. 

Popp System at Paris.—The third Popp generating 
station at the Quai de la Gare, Paris, was opened on the 
3rd ult. This station for electric lighting makes the third 

the system, which now has plant capable of giving 
20,000 h.p. "The three services of pneumatic clocks, distri- 
bution of power, and distribution of electric light consume 
at the present moment 6,000 b.p. 


Portelectric System.—This system, which dispenses 
with motors on its cars by shooting a suitably arranged 
trolley through a series of solenoids, has been thoroughly 
tested for over a year in one of the suburbs of Boston. 
The system is now to be tried on a much larger scale, and 
will be tested in actual commercial service. A company 
with 5,000,000dols. has been formed. 


Acten Hil Works.—Mr. Ronald A. Scott, of Acton 
Hill Electrical Works, issues a fifth edition of his catalogue, 
which illustrates the Actwell" dynamos and motors, and 
more particularly search-light projectors of the Admiralty 
pattern, in which department Mr. Scott has had much 
success. Details of mirrors and of Admiralty pattern 
switchboards of solid type are also given. 


Christmas Presents.—We beg to acknowledge, with 
thanks, the receipt of blotting pads and almanacks for the 
year 1892 from Messrs. Crompton and Co., Limited, 
Mansion House-buildings, and from the Electrical Power 
Storage Company, of 4, Great Winchester-street. We have 
also received a calendar from Messrs. T. Fletcher and Co., 
the well-known gas-heating appliance manufacturers, of 
Warrington. 

New Firm.—We are informed by Sir Frederick Bram- 
well that from January 1, 1892, Mr. H. Graham Harris, 
who has for so many years been his principal assistant, will 
become his partner, and that the business heretofore 
practised at 5, Great George-street, Westminster, will be 
continued under the style of “Bramwell and Harris,” to 
whom it is requested all letters on matters of business 
should be addressed. 


Bradford Tramways.—The Local Government Board 
have sanctioned the proposal that the North Bierley Local 
Board borrow £10,000 for the purpose of constructing a 
tramway from Bradford to Wyke. A draft lease is to be 
prepared for the letting of the Bradford and Sheffield 
Tramway Company. It is to be hoped that the example 
of Leeds, with regard to new tramways, will have a fair 
chance of imitation on this line. 

Bacup.—aA sub-committee of the Bacup Town Council 
has been appointed to obtain estimates for the laying on of 
the electric light, of the probable number of persons who 
would become consumers in the event of such light being 
provided, and the following constitute that sub-committee : 
The Mayor (Mr. Councillor Salmon), Aldermen Greenwood, 
Hardman, and Shepherd; Councillors Barrowclough, 
Priestley, Smith, and Stockdale. 

Glasgow. At the meeting of Glasgow Police Commis- 
sioners last week, Councillor Gray reported the proposal to 
light the principal streets by electricity would be practically 
taken up. The streets proposed to be lighted were Argyle- 


street, Jamaica-street, Buchanan-street, Sauciehall-street, and 
St. George's-square. If they should carry out this scheme 
it would make the city more attractive after darkness set 
in, and also be a preventative of crime. 


Bosphorus.—M. Charles Georgi, who already has the 
concession for lighting by gas of Cadikeng and other 
Asiatic villages of the Bosphorus, has now petitioned for a 
60 years' concession for the lighting by gas or electricity of 
Pera and Bechiletach. M. Georgi stipulates to construct a 
station, at the expense of £8,000, capable of giving 
42,000 cubic metres of gas for 24 hours, or equivalent, and 
to pay a royalty of 15 per cent. to the Government. 


Electricity in Chemical Industry.—A large inter- 
national company is now, we are told, in process of forma- 
tion in England to put to practical proof the inventions in 
electrolysis made by Mr. C. Kellner, factory director, of 
Vienna. This discovery appears to be a new method of 
production of chlorate of chalk and soda, which has proved 
extremely cheap compared with present methods. The 
names of well-known heads of large German industries are 
stated to be on the books. 


Utilisation of Water Power.—The United States 
Consul-General in Frankfort, in a recent report, describes 
the Lauffen transmission plant as the most momentous 
experiment in technical electricity ever made since elec- 
tricity has been rendered serviceable to mankind. After a 
lengthened description of the details, Mr. Mason concludes: 
“The way is now open for Americans to harness the wasted 
energy of Niagara and a thousand smaller cascades and 
rapids in every part of our great country to the varied 
purposes of daily life.” 


Harwich.—The bringing forward of the memorial to 
the Board of Trade for a provisional order at Harwich was 
the cause of a considerable scene, several of the councillors 
denouncing the expenditure of £50 for this purpose as 
dead loss, one member remarking that he had had some 
conversation with a gas director, and that if the memorial 
were dropped the gas company would meet them fairly. 
It was, however, resolved to seal the memorial, but, never- 
theless, negotiations are to be opened up again with the 
gas company. 

Cork Tramways. —A scheme has taken definite shape 
in Cerk, we learn, for the introduction of a new and 
improved tramway system. The project i$ the outcome of 
local enterprise. The centre of the city is first to be 
served, and afterwards the line will be extended to the 
suburbs. The present would seem to be a favourable time, 
therefore, for submitting fullest information to the pro: 
moters of the advantages of electric traction, which are 
more apparent for a new scheme even than for adaptation 
of an old line. 


Fairy Lamps.—Some rather smart work in stage 
lighting was done last week by the Mining and General 
Electric Lamp Company. On Wednesday afternoon, at 
three o'clock, the order was received. by telegram from Mr. 
Oscar Barrett for a set of jewel lamps for the Crystal 
Palace Boxing Day pantomime of Forty Thieves." The 
batteries were ready, but all the fittings had to be made and 
fixed, and by the next afternoon the ballet were fitted up 
with 32 brilliant lamps, which shone and sparkled above the 
limelight like stars. 


Telautograph.—We read that a large factory is being 
erected in America for the manufacture and equipment of 
the writing telegraph, or telautograph, of Prof. Elisha 
Gray. This seems to indicate considerable proposed 
activity in the near future. It will be remembered that 
the writing telegraph was shown in operation in England, 
and amongst other places at Mr. J. W. Swan's heuse, but 
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nothing further has been heard of it, principally from the 
refusal, we believe, of the Postmaster-General to license 
this invention for actual use in England. 


Liverpool.—At the meeting of the Liverpool Watch 
Committee on Saturday a resolution was adopted that the 
town clerk inform the Board of Trade that the Council 
object to the provisional order applied for by the Liverpool 
Electric Supply Company, Limited, and also a resolution 
that the consideration of the memorial signed by consumers 
of electricity in Liverpool, requesting the Corporation to 
give their consent to the application of the Liverpool 
Electric Supply Company, Limited, for a provisional order, 
be postponed until the second meeting in January. 


Primary Battery Lighting.—The ever-fascinating 
subject of lighting a small private house with a primary 
battery is treated in Cosmos by M. de Contades in a some- 
what novel way, illustrated in detail. The writer describes, 
apparently from an existing installation, an arrangement 
for charging secondary batteries from two large sulphate of 
copper cells with an automatic switch for cutting the 
secondaries into series. These light 10 lamps, each of 5 
amperes, at 50 volte, for seven hours a day. The capacity 
of the charging cell, working for the other 17 hours, is 
1,020 ampere-hours. 


Motor Patents.—The publication has already been 
made of the contents of an Italian patent granted some 
time before the construction of the first industrial dynamo, 
for the utilisation of current from one machine to set in 
motion a second. The Bulletin International announces 
that another and earlier patent has been discovered, 
granted June 30, 1866, to Signor Felice Marco, of 
Florence, for the utilisation of waterfalls for driving 
electric machines whose current carried by metallic wires 
should put in motion other receiving electric machines, 
installed where the power is required. 


Electric Carriages.—An electric carriage has been 
fitted up by Mr. William Morrison, of Des Moines, Indiana, 
and is illustrated in the Electrical World for Dec. 19. It 
is a handsome waggonette. with light wheels and cushioned 
seats, with a rotary wheel for steering. The motive power 
is obtained from 24 accumulator cells placed under the 
seate, and the motor is connected to the rear axle by 
reducing cog gearing. The winding is arranged so that 
reversal of the current reverses the movement of the car. 
This carriage has been in practical operation in Des Moines 
for some time, and will soon be shown in Chicago. 


Heckmondwike.—A meeting of the Heckmondwike 
Electric Lighting Committee was held last week. Mr. 
Hutchinson, C.E., attended, and produced and explained 
the plan and scheme prepared by him for the proposed 
lighting of the district by electricity, when it was resolved 
that the scheme set out on the plan be approved. Mr. 
Hutchinson also produced and explained the draft specifi- 
cation for the proposed electric lighting from the proposed 
station in Oldfield-lane, and a resolution was approved 
authorising the completion of the specification, and that 
a copy of the same be supplied to each member of the com- 
mittee. The minutes were approved. 


Margam Abbey.—The residence of Miss Talbot in 
Wales, Margam Abbey, has been fitted up with combined 
steam and turbine plant. The turbine is of 25 h.p., and 
the steam engine, of the same power, drives on the same 
countershafting. Accumulators for 100 lamps are placed 
in the Abbey, and there are 400 lamps of 16 c.p. in all. 
The pipes for the conveyance of water power are 18in. 
diameter, and weigh in all 90 tons. The cables are laid 
from the engine-house in cast-iron pipes, which also carry 
aix telephone wires for a private exchange. The whole of 


the work has been carried out by Messrs. Drake and 
Gorham, Mr. Campbell Swinton being called in as consulting 
engineer. 


Typewriter and Telegraph.—In our note last week 
upon the use of typewriters in telegraph offices of the 
United States, it was mentioned that the only objection 
seems to be the extra noise, the Remington and Caligraph 
being most used. We are informed by the Typewriter 
Company that the sale of the Bar Lock typewriter is also 
very large amongst telegraph companies, for the reason, it 
is claimed, that the noise in working this machine is less 
than others. The economy and efficiency accomplished by 
the typewriters is very suggestive, and the large field here 
opened will evidently cause keen competition amongst 
the various makers, as it cannot be very long before their 
use is introduced almost universally. 


Croydon Electric Cars.— Another trial trip of the 
Jarman electric cars, which are to be run in Croydon, took 
place on the lines of the Croydon Tramway Company 
last week. The first journey was made to Thornton 
Heath quite successfuly and smoothly. On returning 
& slight mishap occurred by running the cars too close 
together, and a jar occurred which broke a window. The 
fully-loaded cars were easily stopped, started, or backed. 
After the trial a luncheon was taken, at which Mr. Archer, 
of the Electric Tramcar Syndicate, and Mr. Carruthers 
Wain spoke as to the future of electric tramcars. Mr. 
Lintilhac, chairman of the syndicate, presided, and there 
were present several of the directors of the Croydon Tram- 
way Company and members of the Town Council. 


Electrical Apparatus.— Messrs. Dorman and Smith, 
in the new issue of their catalogue which is before us, 
insist rightly upon their position as first-hand manufac- 
turers of electrical apparatus. They do not undertake 
bell, telephone, or telegraph work, or installation contracts, 
but are the more busily engaged in turning out all kinds of 
switches, roses, fuses, switchboards, brackets, and pendants 
which are in such large and continuous demand. This 
demand, indeed, is increasing so fast that Messrs. Dorman 
and Smith have been compelled to take new works in 
Salford, and these will soon be in full swing. Besides the 
very large selection of ordinary fittings for house and ship 
lighting, special attention is given in the catalogue to 
Sunbeam lamp fittings, a department that is evidently 
growing. 

Electric Construction Corporation. — An “ Ac- 
countant ” writing to the Financial News says that he was 
so disappointed at the result of the year’s work of the 
above company that he sold out his holding. His reason 
for so doing was that the profit of £160,036 was gained at 
an expense of £162,434 (expenses and cost of produc- 
tion, £129,890 ; depreciation of machinery, etc., £3,099 ; 
head office expenses, etc., £11,423 ; auditors’ fees, £105 ; 
interest on debentures, etc., £3,949; other expenses, 
advertising, etc., £13,968), or a loss of £2,400 ‘on the 
year's legitimate business, and had it not been for the sale 
of part of the patents for £64,000 no dividend could have 
been paid. This is exceptional, and he thinks it does not 
reflect much credit that in spite of the large turn-over the 
expenses were in excess. 


Ipswich.—At the last meeting of the Ipswich Lighting 
Committee a letter was read from the Board of Trade 
inviting observations upon a letter from Messrs. Water- 
house, Winterbotham, and Harrison, 1, New-court, Carey- 
street, in which that firm wrote with reference to the 
Ipswich electric lighting order: We are instructed by our 
cliente, Messrs. Laurence, Scott, and Co., to request that 
this order may be revoked. Our clienta feel that it ia wv 


possible to work two electric lighting undertakings with 
profit in Ipswich, and they have therefore arranged with 
the Ipswich Electricity Company that the order granted to 
that company only shall be acted upon. Under these 
circumstances we trust that the Board of Trade will consent 
to the revocation of our clients’ order." It was resolved to 
offer no opposition to the revocation of the order. 
London Meat Markets.—Mr. William Malthouse, 
writing from the Central Meat Market to the City Press, 
says: The tenants of the Central Meat, Poultry, Provi- 
sion, and Fish Markets have petitioned the Grand Markets 
Committee of the Corporation to give them the electric 
light. I should like the members of that committee to 
have been here these last six mornings, when nearly 10,000 
tons of meat were delivered into the market, and carted 
away to all parts of the metropolis and the country. The 
superintendent (Mr. Stephens) and his staff must have had 
a gigantic task, and have done it well, under circumstances 
of fearful difficulty and danger. What a mighty boon the 
electric light would have been to us all. A few market 
tenants on the committee would, by their practical 
experience, have rendered great service in this matter." 


Canada.—The Dominion of Canada is among England's 
largest colonial possessions, and yet is very little worked 
by British enterprise. It has an area of 3,382,000 square 
miles, which represents one-sixteenth of the entire land 
surface of the globe, considerably more than the whole of 
the United States. Yet it only has a population ef five 
millions, or about that of London. In electrical fields it 
might be better supplied, and its resources developed, 
as by reason of its long winter it offers considerable 
opening in this department. The Toronto Construction 
and Electrical Supply Company have recently canvassed 
the whole country for electrical goods, and have represen- 
tatives 4,000 miles apart, in British Columbia, and in 
Halifax, Nova Scotia. The latter town has a climate much 
like that of England, and is worthy of more support from 
the old country. 

Electric Stores, Limited.—A private company was 
formed in the early part of the year which is past under 
the name of Electric Stores, Limited, having offices at 51, 
Cannon-street, and lately a showroom has been opened at 
10, Bow-lane, E.C. The company, as its name implies, is 
formed for the supply of stores and electric apparatus of 
all kinds. The chairman is Mr. Albert Hoster, who 
is the director of the large incandescent lamp 
factory at St. Nicolas, near Dieppe. These works cover 
about an acre of ground, and are carried out upon 
English principles, having cost about £25,000 to erect, 
English electricians having been taken out for training the 
workpeople. The Electric Stores have as manager 
Mr. Tumber, late of one of the telephone companies. The 
Company are putting up a large exhibit in the Crystal 
Palace Exhibition. 


Cost of Electric Lighting.—In a letter to the 
Financial News, with reference to a recent article on the 
cost of electric lighting, Messrs. Crompton and Co. say 
that as engineers and contractors they are prepared to prove 
under penalty that what is termed the “sheer cost" of 
producing the electric light is not greater than that of gas, 
and that this cost has already been reduced to the low figure 
of 2d. per Board of Trade unit supplied. The discrepancy 
between this and the figure charged is due simply to the 
cost of the large plant and the general expenses, which 
until the load is high bear a large proportion to the sheer 
cost. Mr. Harston, writing next day, states that whatever 
the actual cost may be, from the House-to-House Company 
(with whom, however, he wrongly associates Mr. Crompton) 

tLe cost is three times that of gas, and he adds that three 


or cut down part of the night. 
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8-c.p. lamps are not equal in light to three 5ft. Peeble’s 
burners. 

Reading.—The question of the publiclighting of Reading 
is being pressed for immediate settlement, and it is to be 
hoped that an arrangement can be come to for lighting the 
principal streets and the muncipal and other offices by . 
electricity. The Lighting Committee have presented a 
report in which they detailed the terms on which the 
Laing, Wharton, and Down Construction Syndicate under- 
took to light the central business area under an alternative 
arrangement of a five or seven years contract. The 
expense would be half as much again as the present charge 
for gas, and the light would be about 15 times as much as 
that now in use, besides which the electric light would 
be kept alight the whole night, whereas the gas is shut off 
An amended estimate, by 
which the arc lights can be shut off at eleven o'clock, sub- 
stituting incandescent lamps after this hour, is also 
prepared, and this arrangement being less expensive would 
probably be favoured by the Council.' 

Leeds Electric Tramway.—The combination of 
Christmas and fog has brought about conditions in Leeds 
which have tested, as well as anything could possibly do, the 
capacity of the Roundhay Park electric railway. The dense 
fog was the worst ever known at Leeds, but in spite of the 
weather the cars have been crowded at every journey, 
running 500 car miles à day. Through all this no trouble 
whatever has been found in the electrical part of the work. 
The engine-room has been running as smoothly as clock- 
work, the only accident being a little collision between two 
of the company's own cars, due partly to the dense fog, but 
also to carelessness of the driver, who was dismissed. "The 
holiday traffic has been very heavy, and it is indeed mar- 
vellous, considering both the conditions we recorded, of 
quick work needed for first installation and the subsequent 
bad weather, that the Thomson-Houston Company have at 
once made such a success of their line. The line will very 
shortly be run down into the centre of the town. 


Helsten (Cornwall).—On the 14th of October, the 
Helston Town Council, at a special meeting, passed a reso- 
lution that application be made furthwith to the Board of 
Trade for a provisional order. Since that time the 
municipal elections have been held, and were fought to 
some extent upon the lighting question. At the last 
meeting of the Town Council a resolution was brought 
forward to rescind the above. Mr. Taylor moved an . 
amendment that all action should be left pending negotia- 
tions with the gas company. He said that the reason the 
burgesses were opposed to the electric light was that all 
sorts of stories had been told them at election time, that 
the rates would be raised 4s. or 5s. in the pound, and so 
forth. He objected to throwing themselves into the hands 
of the gas company, with gas at 5s. 10d. per 1,000ft. The 
Mayor thought it would be wrong to introduce the electric 
light on the terms which had been mentioned by Mr. Veale, 
and said the gas company would deal fairly with tho 
Corporation. After further discussion the resolution was 
rescinded, the Mayor giving a casting vote. 


Dundee.—A meeting of the Property Committee of the 
Town Council was held last week, when it was explained 
obstacles had arisen in the way of the Gas Commission 
acquiring the Ward-road site as a station for the electric 
lighting works, and it was agreed, at the request of ex- 
Provost Brownlee, to take about 60 poles of the ground 
belonging to the town at the Old Cattle Market at £2 per 
pole, with a view to the Gas Commissioners securing that 
as a site for their electric light station. The ground at 
present is partly leased to Messrs. Livermore Brothers, and 
partly occupied as a yard by the Water Commissioners at 
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a rent of about £60 per annum. The Electric Lighting 
Committee has thus practically adopted the alternative 
proposal which was originally defeated at the meeting. 
About six weeks, however, must elapse before the ground 
can be obtained. As it is beyond the compulsory area, 
way leave for the cables is necessary, and on Monday 
Councillor R. D. B. Ritchie brought the matter up at a 
meeting of the Works Committee of the Police Commission, 
at which it was agreed to grant the way-leave. 


Private Exhibition in Ireland.—The Electrical 
Engineering Company of Ireland entertained their friends 
the other day with an exhibition of electric light illumina- 
tion for indoor decoration, comprising early tea, a com- 
bination much enjoyed by the fair sex. The novel 
arrangements on the tables and throughout the rooms 
were particularly admired. On the tea-table some of 
the incandescent lamps of various colours were entirely 
enclosed within a light Persian drapery—a striking method 
of decoration which is only possible where the electric 
light is available. The general illumination of the 
room was effected by means of a central electrolier, 
artistically decorated with festoons of prepared seaweed, and 
from the ceiling depended a number of pear! shells, similarly 
decorated, and through which a charming iridescent light 
was diffused. The visitors were shown over the establish- 
ment, the working of the gas engine, dynamo, and storage 
batteries being explained. A device constructed of small 
incandescent lamps, arranged in the form of the initial 
letters of the company, E. E. C.,“ brilliantly illuminated 
the window and footpath. 


Covent Garden Carnival Ball.— The Covent Garden 
Theatre was a brilliant scene on Wednesday night, when 
the first of Sir Augustus Harris’s carnival fancy dress balls 
was held. The floor had been raised to the level of the 
stage, and the immense horseshoe shape was covered with 
a prepared canvas for dancing. Above the stage, raised 
on fluted white and gold columns, was the orchestra, 
comprising some hundreds of performers. The music, 
as may be imagined, was the finest that dancers could 
wish. The house, in gold and crimson, was bril- 
liantly lighted up with hundreds of incandescent 
lamps turned on for the first time on this occasion. 
The sides and balconies were a mass of lovely cut flowers, 
and the numerous stalls were all decorated with magnificent 
bouquets. At half-past eleven dancing commenced, and 
soon after twelve the whole floor was a maze of moving 
figures, most of them in fancy costumes, making a most 
imposing and gay assemblage. Dancing was kept up till 
five or six. We should mention that the electric light was 
fitted up by Mr. Forrester, their own gas engineer, and the 
current was supplied by the Metropolitan Electric Light 
Company. 

Bernardos Welding Process.—A large party in- 
spected on December 21st the installation of the improved 
Bernardos electric welding system at the works of Messrs. 
Lloyd and Lloyd, Halesowen, proprietors of the patents in 
this country. The Bernardos process, as distinct from the 
Thomson process, uses an arc for the purpose of fusing 
the metal In actual use a continuous-current dynamo 
is connected to a set of accumulators, and at the 
moment of welding both are used in parallel. The work, 
such as an iron tube, is laid on a metal table which 
forms one pole. The other cable is connected to a 
large carbon rod much like soldering-iron, and the arc is 
Struck between the carbon and the tube, the arc 
being sometimes as much as Gin. long, and of one or 
two square inches in sectional area. The current used is 
varied from 10 amperes to 400 amperes. Demonstrations 
were made of the welding of tubes, wheels, and rods, and 


of the cutting up of thick iron plates to shape with great 
success. The later improvements consist in an arrangement 
for rotating and vibrating the arc to distribute the heat, 
and an electric power hammer is used to finish the 
welds. Amongst those present were Sir Redvers 
Buller, Sir Frederick Abel, Sir Douglas Galton, 
Prof. Forbes, Mr. McFarlane Gray (Board of Trade), 
Mr. J. Spencer (Newcastle-on-Tyne), Mr. W. H. White 
(Admiralty), and Mr. J. Howard, M.P., representing the 
firm. The firm have granted licenses for the use of 
the system to Messrs. John Spencer and Sons, Limited, 
of the Newburn Steel Works, Newcastle-on-Tyne, and 
other firms. 


Electric Organs.— Tho subject of electricity as applied 
to large organs is occupying a great deal of the attention 
of professional organists and organ builders, and Mr. 
R. Hope Jones, of Birkenhead, who has made a speciality 
of the question, in his address on '' Electrical Control of 
Organs," on December 19th, before the Yorkshire division 
of the National Society of Professional Musicians at Leeds, 
gave some interesting details of his work. Mr. Jones first 
glanced at the forms of organ action—mechanical, pneumatic, 
tubular-pneumatic, and electro-pneumatic. With the latter 
all tubes were removed for a small electric cable, and the 
pneumatic part was much simplified. He expressed the 
conviction that the electric would shortly be the only form 
that organ builders would use in constructing large or 
moderate-sized organs. Sufficient current to work a 
large four-manual could be supplied by a single dry 
cell, and a few shillings would supply a new cell. 
The organist then became simply a toucher of wires. 
Noticing the advantages which made the electric action 
irresistible from an organist’s point of view, Mr. Jones 
mentioned light and adjustable touch. The rapidity in 
response and repetition secured was really wonderful, 
mechanical tests proving this action to be capable of no 
less than 1,300 clear repetitions per minute. In connection 
with the details of his own system there was one feature 
which he published for the first time that afternoon. He 
referred to what he termed the “second touch," the object 
of which was to give, as far as possible, to the organ keys the 
individual expressiveness of the pianoforte. He applied 
this second touch to each of the manuals and to the pedala. 
Among the other advantages which electricity offered he 
enumerated the following: Movable console; stop keys, 
saving the organist labour and giving better control of the 
registers; the stop-switch, by which combination of stops 
might be arranged beforehand and brought into use at the 
moment required ; unlimited combination touches ; keys or 
studs for the automatic control of the pedal registers; 
suitable accompaniment; unlimited couplers; increased 
control of the swell shutters; and the transposition switch. 
The only single disadvantage that could be named was the 
need for a supply of electric current, but as they could obtain 
all that they required from a single cell, they need not fear 
inconvenience from this. Mr. Jones said that he had always 
felt that but for the enterprise of Messrs. Abbott and Smith 
his attempts in regard to electrical organ control would 
never have led to any greater results than tho experimental 
organ in St. John's Church, Birkenhead. A year ago that 
instrument was of little interest to anyone but himself and 
the choristers, who helped him to build it. The organ had, 
however,during the year been visited by nearly 1,500 musical 
gentlemen, and 23 London and provincial organ builders 
were now duly licensed and engaged in the iutroduction of 
the system. The meeting passed a hearty vote of thanks 
to Mr. Jones for his address. The company then visited 
the factory of Messrs. Abbott and Smith, and inspected the 
model of an electric organ which the firm is erecting, 
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OUR PORTRAITS. 


Crookes, William, F.R.S., P.P.C.S., President of the 
Institution of Electrical Engineers, 1891. Born in London 
in 1832; entered Royal College of Chemistry in 1848 as a 
pupil of Dr. Hofmann, and gained the Ashburton Scholar- 
ship in 1849. In 1850 he became junior, then senior, 
assistant to Dr. Hofmann, which position he retained till 
1854, when he obtained the appointment of superintendent 
of the Meteorological! Department of the Raicliffe Collego, 
Oxford. Elected a Fellow of the Royal Society in 1863. 
Mr. Crookes founded the Chemical News in 1859, of which 
paper he is still the proprietor and editor. Mr. Crookes 
has been president of the Chemical Society and of the 
Chemical Section of the British Association. He is an 
indefatigable investigator and writer, and his researches 
upon high vacua stamp him as one of the foremost of the 
scientific men of the nineteenth century. 


Ayrton, Prof. W. E., F.R.S., President of the Institu- | 


tion, was educated at University College School, where he 
gained numerous prizes, and entering subsequently into the 
college, gained the Andrews Exhibition in 1865 and the 
Andrews Scholarship in 1866. Subsequently Mr. Ayrton 
entered the Indian Telegraph Department, first studying 
under Sir W. Thomson at Glasgow. In India Mr. Ayrton 
did good and lasting work with the late Mr. Schwendler. 
From 1873 to 1879, Prof. Ayrton was Professor of Natural 
Philosophy and Telegraphs in Japan. Since his return to 
England his name, often in conjunction with that of his 
colleague, Prof. Perry, has been constantly before scientific 
circles. The number of papers he has individually, or in con- 
junction with others, contributed to the learned societies is 
very great. His career at the Finsbury College, and subse- 
quently at the Central Institution, is well known to most of 
our readers, who, if they require an example of extra- 
ordinary energy, coupled with great abilities, cannot do 
8885 than emulate the President of the Institution for 
892. 

Webber, Major-General Charles Edmund, C. B., 
R. E. (retired), Past- President of the Institution, and 
one of the two founders, his colleague founder being the 
late Sir Francis Bolton. Born in Dublin, 6th Sept., 1838. 
Educated at the Royal Military Academy, Woolwich, and 
obtained his first commission in the Royal Engineers in 


April, 1855. Major-General Webber’s war services com- | 


prise the Indian Mutiny, 1857 to 1859, and he was attached 
to the headquarters of the Prussian army in the Austro- 
Prussian War of 1866. He was employed in Asia Minor 
in collecting transport for the Abyssinian Expedition. In 
1879 and 1880 he was in Zululand, Natal, and latterly in 
the Transvaal, with the Egyptian Expedition of 1882, 
employed as staff-officer for telegraphs; present at the 
battle of Tel-el-Kebir, A.-A. and Q.-M.-General and Director 
of Army Telegraphs with the Nile Expedition of 1884-5, 
until invalided in May, 1885, retired from the service with 
the honorary rank of major-general in 1885. Of late 
years General Webber has been closely connected with 
electrical engineering, and especially with the Brush Com- 
pany and the Chelsea central station; also with the 
system of main-laying known as the Callender-Webber 
system. 


Preece, W. H., F.R.S., Past-President of the Institu- 
tion. Born 1834, near Carnarvon. Educated at King's 
College, London. Entered Mr, Edwin Clark's (M.I.C.E.) 
office in 1852. Appointed to the E. and I. T. Co. 1853. 
Superintendent of the southern district of E. and I. T. Co. 


1856, and of L. and S. W. Railway Co. iu 1860; also | 


engineer Channel Islands Telegraph Co. 1858 ; transferred 
to P.O. as divisional engineer 1870; appointed electrician 
1877. lf we say little more of Mr. Preece career, it 18 
not from lack of material but from lack of space. In fact, 
it seems almost a work of supererogation to attempt to 
make more prominent one of the most prominent figures of 
the age in electrical and telegraphic circles. Like other 
eminent men, the list of his contributions tothe scientific 


literature of to-day is very extensive, and we only regret | 
that he has not found time to add further to it by a contri- | 


bution to our columns. If the idiosyncrasies of Mr. Preece 
were sought out, they would probably be found to consist 


tele 


| of Arts than is generally credited. 


of a thorough groundwork of strong common-sense, and a 
special ability to popularise his subject. More power to 
his elbow. 

Webb, F. H., secretary to the Institution, was educated 
at the Ecole Normale, at Brussels, and University College, 
London. He afterwards went to Germany to study forthe pro- 


fession of an engineer. Then for six years he held the post of 


resident-secretary and librarian to the Royal Institute of 
British Architects. He was in the engineer's office of the first 
ph company, aud for 10 years was private secretary to 
the late J. L. Ricardo, M.P., founder of that company. Mr. 
Webb subsequently held secretaryships to several companies, 
and amongst others that of assistant secretary to the London 
and Brighton Railway. Upon the resignation of Mr. 
Langdon in 1878, he was appointed editor of the Institution 
of Electrical Engineers Journal, and secretary to the 
Institution, which latter position he has held up to the 
present time. The great interest he takes in all that 
concerns the Institution is well known to members. It is 
by no means an easy task to steer a great institution 


| through the quicksands of public criticism, and we venture 


to think that Mr. Webb has by his constant and unwearied 
courtesy done much to raise the Institution to its present 
pitch of prosperity. 

Salomons, Sir David L., Bart, one of the Vice- 
Presidents of the Institution, was born in 1851, aud 
educated by private tuition, and at Caius College, Cam- 
bridge, where he graduated in the Natural Science Tripos. 
Sir D. Salomons has done excellent work of recent years in 
assisting forward electrical engineering in several depart- 
ments. A great debt of gratitude is due to him by the 
profession by his thoroughly exhaustive test, under private 
and unbiased auspices, of electric lighting at his resi- 
dence near Tonbridge, where also he was one of the 
first, if not the first user on a practical scale of secon- 
dary batteries, and of motors applied to actuate his 
various lathes and similar machines. The results of his 
experience have been given to the world in the shape of a 
book, which has run through several editions, and is justly 
esteemed as giving practical experience instead of theoretic 
ideas. Sir D. Salomons has done good scientific work 
in other directions, but to us his personality and his tastes 
tend more to electrical matters than elsewhere. We trust 


| that the Institution will recognise all he has done for 


electrical progress by electing him in due order to the 
presidential chair. 


THE CRYSTAL PALACE EXHIBITION. 


A generation has come and gone since the Crystal Palace 
became one of the institutions of England. Of the hundreds 
of thousands who annually enter its doorways but a small 
percentage know aught of the history of the edifice. In 
prospect, therefore, of the interesting exhibition now about 
to be held within its portals, a brief history of the building 
may not come amiss. England owes far more to the Society 
Its work, as a society, 
commenced in 1754, but its first exhibition of arts and 
useful inventions was not held until 1761. The interval 
between 1761 and 1851 saw a variety of exhibitions 
initiated by the society, and other societies, mainly agricul- 
tural. Probably, however, the various exhibitions held 
in Paris from 1797 to 1849, gave rise to the idea 
of an international exhibition in 1851, to be held in 
London. In 1848 the Council of the Society of Arts made 
a suggestion, which, through its then president, the Prince 
Consort, ultimately led to the 1851 exhibition in Hyde 
Park. A Royal Commission was appointed, and among 
its work was the selection of plans for the building. Early 
in 1850 the Building Committee advertised for plans, and 
in reply received 233 plans. Out of this number only 18 
could be found worthy of commendation, and not one for 
selection. The committee then prepared a hybrid compo- 
sition according with their own view, which elicited a storm 
of disapprobation. However, the executive were in a 
corner—time was passing, and something had to be 
done. Specifications were being prepares when a 
fortnight before they were issued . (afterwards 
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Sir) Joseph Paxton offered to send another plan if 
it would be received. Suffice to say it was received, and 
in the end adopted, giving rise toa building which silenced 
critica and stamped the author as a constructive genius of 
thehighestrank. The plans when published gave universal 
satiafaction, but the building itself elicited enthusiastic 
admiration. It looked like the palace of some genii, so 
ethereal was its appearance. Only iron, wood, and glass was 
used in its construction. In form a vast parallelogram 
1,851ft. long and generally 408ft. wide, but 456ft. wide in 
the widest part. To this structure the name Crystal 
Palace was given by common consent. In it the 
1851 exhibition was successfully held, and at its 
close there was a general desire that the Crystal 
Palace should not be destroyed. Many wished it to 
become a permanent building in Hyde Park, but that 
was not to be. A company was formed to purcbase the 
materials of the building, remove, and re-erect it elsewhere. 
This company obtained 171 acres of land from Mr. Leo 
Schuster at Penge Park, and 178 acres additional whereon 
to erect the building and lay out adjoining grounds. A 
part of this land was not required, and was sold. On the 
site selected the first column of the building was raised on 
August 5th, 1852, and the building was publicly opened on 
the 10th June, 1854. The Crystal Palace at Sydenham, 
as we know it, is not an exact reproduction of the 
exhibition of 1851, but a more perfected build- 
ing. Unfortunately, at the present day it is 
partly shorn of its pristine glory, a part having some 
pes ago been destroyed by fire. It was originally in 
orm a parallelogram running nearly north and south, 
the length being 1, 608ft.; with two wings extending to 
the east, each 574ft. long; and a railway colonnade, 
running from the station to the south wing, 720ft. long. 
The entire length of the building, therefore, is 3,476ft.— 
nearly three-quarters of a mile. The greatest breadth is 
384ft. The palace is now terminated at each end by a 
“ crystal tower, 284ft. high; erected for the purpose of 
raising water to the tanks from which the high jets of the 
great fountains in the lower basins in the grounds are 
supplied. They were not in the original plan; but 
they add to the symmetry of the structure, when viewed 
from the grounds. The elevation on that side (the east 
is further improved by the necessity for the erection of a 
lower storey, to give the building the necessary width. 
This necessity arose from the ground sloping down to the 
east; and Sir Joseph Paxton suggested that a basement 
storey should be formed, the roof of which should support 
the floor of that side uf the main building. This storey is 
entered from the front or grand terrace in the grounds, or 
from the railway corridor, and access to the main building 
is gained by staircases at the north and south ends, and in 
the centre. The main building, above this basement, 
consists of a grand central nave, two side aisles, three 
transepte, and the north and south wings. The dimensions 
of these various parts will be seen in the following tablo : 


South Central North 


Nave. Transept. Transept. Transept. Wings. 
Length... 1,008ft. ... 336ft. ... 384ft. ... 330ft. ... 574ft. 
Breadth .......... 72ft. ... 72ft. ... 190ft. ... 72ft. ... — 
Height from the 
floor to ok 
ringing of the 
arch se 8 68ft. ... 68ft. ... 108 ft.. 68ft. ... 68ft. 
Height to the 
crownofthearch  110jft... 1104ft.... 1744 ft.... 1101ft.... 110jft. 
Height from the 
basement......... — .. — . 202f. .. — .. — 


The entire roof of both the nave and transepts is a 
vaulted arch, that of the Central Transept being 120ft. span. 
Between each end, and the North and South Transepts, the 
distance is 144ft. ; and between each of those transepts and 
the Central Transept is 528ít. The general width of the 
body of the building between the transepts is 312ft. The 
difference between that and 384ft. is made up with glazed 
and open corridors. In the garden fronts of each of the 
three transepts are recesses 24ft. deep. These throw fine 
shadows and take away from the continuous surface of 
plain glass walls; while the whole general arrangemont of 
the exterior, the roofs of the side aisles rising step-like to 
the circular roof of the nave, the interposition of low 


square towers at the junction of the nave and transepts, the 
open galleries towards the garden front, and the long 
wings stretching forth on either side, produce a play of 
light and shade, and break the building into parts, which, 
without in any way detracting from the grandeur and 
simplicity of the whole construction, or causing the parts 
themselves to appear mean or small, present a variety of 
surface that charms and fully satisfies the eye.” 

The Crystal Palace, then, is par excellence the home of 
exhibitions, and no better building could have been selected 
for an electrical exhibition. During the 10 years since the 
last was held in this building great progress bas been made, 
and it is to be hoped the forthcoming exhibits will suffi- 
ciently illustrate the present position of the industry. 


PROGRESS AT THE EXHIBITION, DEC. 3lsr. 


We give below a list of the exhibitors at the Crystal 
Palace Electrical Exhibition, and some preliminary notice 
may be welcome of how the work of installing the 
machinery is progressing, with some little foretaste of what 
visitors may expect to see. 

In the first place, we must state that the opening, origi- 
nally fixed for the 1st of January, has been put off until the 
9th, and indeed it is hard to see that the exhibition will be 
ready to open even upon that date, though a week or ten 
days makes a wonderful difference in the appearance of an 
exhibition at the time of opening. At our visit on 
Wednesday we found hundreds of workmen engaged in 
putting dewn machinery and erecting stalls, yet so vast is 
the interior of the Crystal Palace that no very great incon- 
venience is noticeable to the promenaders. 

The exhibits may be divided into four large sections: 
First, the main building, down the centre of which from 
fountain to fountaiu run a row of large stalls by the great 
firms—Crompton, Brush, Johnson and Phillips, Siemens, 
Laing-Wharton, National Telephone Company, General 
Post Office, Edison-Swan—flanked by numerous smaller 
exhibits. Second, we have the Machinery Hall, with a 
magnificent collection of machinery in motion, by some of 
the same firms, together with Messrs. Davey, Paxman, and 
Co., and gas engine makers, with Crossley’s, of course, con- 
spicuous. Thirdly, there are the galleries, in which a 
number of rooms are being fitted up with art furniture, 
and luxuriously furnished with electric light in all artistic 
shapes—here Messrs. Rashleigh, Phipps, and Dawson are 
intending to show something astonishing, and Messrs. 
Cooper and other art decorators are spending large sums in 
providing beautiful interiors. Lastly, there is a special 
court in which the railway companies show the signalling 
systems. There will doubtless be other divisions of the 
principal features as the exhibition gets into shape, but 
these seem to be the general features as at present being 
prepared. 

oming into the Centre Transept, a large stand of Messrs. 
Johnson and Phillips will first be seen divided into two 
departments—telegraph and electric light. Huge cable 
buoys, some cried. from the weight of water at the 
bottom of the sea, together with grapnels and paying-out 
apparatus, illustrate cable laying, while the dynamos and 
Brockie-Pell arc lamps are being rapidly got into place. The 
handsome lampposts erected at St. Pancras will be shown. 
Very noticeable will be the two systems of mast for groups 
of arc lamps shown respectively by Messrs. Siemens and the 
Brush Company, the former a lattice mast and the latter 
an immense riveted tube-mast. The Brush Company have 
a series of dynamos and engines, baby to giant machines, 
in place. The General Electric Company will be very 
popular, for besides their switches and general fittings, they 
will show motors in work and electric heaters for sauce- 
pans, curling-tongs, and flatirons. Messrs. Crompton and 
Co. are well represented, and have several exhibits. Indeed, 
one seems to see Crompton, Brush, and Siemens evory- 
where about the place. Messrs. Crompton have one stand 
for dynamos and motors and arc lamps, with another for 
a travelling electric crane, to be shown in operation, 
besides their machinery exhibit. The Electric Stores, 
Limited, have a large centre stand. 

Coming back to the centre of the Transept, Messrs. 
Rashleigh, Phipps, and Dawson have a large kiosk to be 


8 THE ELECTRICAL ENGINEER, JANUARY 1, 1892. 


fitted up as living-rooms, which will make a good show. 
This exhibit, we hear, is constructed so that it can be after- 
wards sent over to Chicago. The National Telephone Com- 

ny are evidently laying themselves out to amuse and 
instruct ; a handsome building is fitted up as a working 
telephone exchange, with subscribers in the Palace, an 
immense group of roof insulators overshadowing it. To 
one side are fitted up half-a-dozen public call-boxes, by 
which anyone will be able to talk to subscribers in London, 
while, perhaps, the feature of this branch of the exhibition 
will be a telephonic concert-room to hold 50 people, where 
concerts in Manchester, Liverpool, or Birmingham can be 
heard at charges of 3d. or 6d. for 10 minutes. The Western 
Electric Company are also fitting up a comprebensive 
9 exhibit, being something out of the usual 
style. 

A fine stand will be that of Woodhouse and Rawson, 

Limited. Already the Kingdon dynamo is in place; Midget 
arc lamps are being fitted up, and a novelty in the 
shape of an electro-hydraulic rivetter will attract 
attention. One of the most prominent exhibits is 
a church built quarter size, fitted with lightning con- 
ductors— whether the disastrous effects of lightning strokes 
to unprotected buildings will be illustrated does not yet 
appear. 
e most noticeable feature of this exhibition will most 
certainly be the exhibit of the Edison-Swan Company, who 
have devised a novel and striking form of drawing attention 
tothe lamps. High from the roof of the Palace hangs an 
immense number of wires, forming a kind of screen across 
the space. This screen is wired for electric lamps, and the 
whole will be covered with incandescent lamps in different 
sizes and colours, and in varied designs. The screen is to 
contain 5,000 lamps, half of which are to be used for 
lighting, and by means of a commutator the various devices 
will be shown forth in light. As much as 200 h.y. will some- 
times be used to light this screen. Below this exhibit 
are long tables of H.M. Post Office, on which telegraphs of 
various sorts will be shown in operation. 

Down the side arcade we notice the stalls of the Mining 
and General Electric Lamp Company, Lacombe's carbons, 
Arcas plating already in operation, Pyke and Harris's high- 
tension apparatus, Davis and Timmins’s nuts and screws, 
Mr. J. Pitkin's instruments, Mosses and Mitchell vulcanised 
fibre, Dorman and Smith for switches, Mr. H. Sharpe, of 
Theobald’s-road, with fittings, Blackman's air propellers, 
besides many others rapidly coming into shape. We should 
not forget to mention an electric lift, which is being 
arranged to raise persons from the floor to the gallery. 

One of the unfortunate results of the recent fire at 
Messrs. Laing, Wharton, and Down's has been to throw them 
all behind with their exhibit. Switchboards and artistic 
fittings, to the extent of many hundreds of pounds, were 
prepare and they were congratulating themselves upon 

eing one of the earliest upon the scene, when the fire 

occurred, and the whole had to be prepared over again. 
Messrs. Laing, Wharton, and Down have the whole of what 
is known as the Entertainment Court. They will remove 
the stage and fit the room up as a self-contained plant, 
working together with Messrs. Crossley Bros, who have 
two Otto gas engines already fixed. 

In the Machinery Hall, which lies just behind tho 
Entertainment, whole groups of men are at work till lato 
every night. Messrs. Siemens are perhaps the most 
forward. They have two huge dynamos, apparently those 
used in the Naval Exhibition, with switchboards ready 
fixed. The Brush Company have a series of vertical engines, 
made at their Falcon Works, being erected to drive alter- 
nators and arc machines. Messrs. Crompton have also a 
large space in the Machinery Hall for engines and dynamos 
running, the foundations for which are laid. Besides this, 
Messrs. Davey, Paxman, and Co. are erecting some large 
engines to drive Crompton dynamos. The firm of Easton 
and Anderson, who have recently joined the ranks of 
electrical engineers, aro preparing an exhibit here. The 
Electric Construction Company have not much ready as 
yet, but no doubt their show will be prominent. 

There will be a larger installation of gas engines than 
has been hitherto seen at exhibitions—the makers evidently 
laying themselves out to catch such contracts as are thought 


of for Leicester and elsewhere, where the interests of the 
electric light company and the local gas company will be 
united by driving the dynamos by gas. Besides the 
noticeable display of Crossley Bros., the National Gas 
Engine Company have a set of plant practically complete. 
There is an immense Wells gas engine, which will 
attract notice, and a whole series of Griffin gas 
engines, Stockport gas engines, and other makes. In the 
boiler-house Messrs. Davey-Paxman have seven large loco- 
motive boilers in place. As to the rest of .the machinery, 
the Gulcher Company, who, as is well known, now light 
the Crystal Palace, are taking out all the old machinery 
and installing new plant, which is to serve as their exhibit 
at the same time as lighting the Palace. They will have 
two 40-unit dynamos supplying incandescent and arc 
lamps on the low-tension parallel circuit, and a 30-unit 
alternator of the newly-designed Fricker type. These will 
be driven by the Galloway boilers and the Crystal Palace 
engines, 

stairs in the galleries by far the most noticeable 
exhibit will be that of Messrs. hashleigh, Phipps, and 
Dawson, who have probably the largest space in the exhibi- 
tion. The firm are working in conjunction with the well- 
known decorators, Godfrey Giles, and Co., of Old Cavendish- 
street, and the exhibit is being fitted up in very handsome 
style as living-rooms and conservatory, a small army of men 
being constantly at work on it. The first room will be a 
conservatory, built up in a new kind of patent glass hollow 
bricks. The rockery is being carried out by Mr. Dick 
Radclyfte, with real rock from Robinson Crusoe's Island. 
The second room is an Old English hall, and the third an 
Italian dining-room, while the last is a Japanese drawing- 
room. Some novel and striking electric light effects will be 
introduced, and it can be confidently prophesied that this 
exhibit will be exceedingly popular. 

Other beautiful art furniture exhibits with electric light 
effects will be those of Messrs. H. and J. Cooper, of Great 
Pulteney-street ; Messrs. Allen and Menooch, of Brook- 
street; and Messrs. W. Wallace and Co. An exhibit of a 
new kind of underground creosoted wood conduit is already 
in place by the Macdonald Electric Subway Company, 
evidently of America; and Messrs. F. Wiggins and Co. 
will have their mica in full view. Electrical engineers 
who think that the exhibition will be devotad to their 
interests will probably be somewhat astonished to find our 
advertising electropath, Mr. C. B. Harness, very much to 
the front, intent on riding into the credulity of the 
public upon the crest of the electrical wave. A 
whole set of "'electropathic treatment rooms” will be 
in active operation, and a very handsome set of 
reoms they promise to be. While so little is known 
about electricity, and all its ways are as caviare to the 
general" the “general” will no doubt believe their petty 
ailments can be cured by the wagging of a needle or the 
sparks from a huge induction machine, especially if driven 
by an electric motor. The last exhibit we must now 
mention is that of the theatre, where the Christmas 
pantomime is being produced. The stago is being lighted 
by 300 lamps by Messrs. Rashleigh, Phipps, and Dawson, 
and the fairy lamps are supplied by the Mining and General 
Electric Lamp Company. 

The public are now becoming rapidly educated in 
things electrical, and better able to appreciate the uses of 
the mysterious force. Exhibitions such as this to be opened 
at the Crystal Palace, serve continually to bring the actual 
applications of electrical science closer and closer home to both 
private customers who desire the latest refinements of 
comfort for their houses, and those, such as engineers, who 
are constantly on the look-out for means of iucreasing the 
efficiency of their manufactures. There is a final point we 
should like to insist upon hero. Exhibitions too often 
suffer from a want of sufficient description by cards or 
labels in full and explicit terms attached to the exhibits 
themselves. Stall-keepers cannot be on the ground all the 
time; poople, moreover, are modest and do not like to 
intrude too much, and yet are ever avid for information. 
If this is plainly and prominently set before them, with 
explanatory details as to theory and application and so 
forth upon each machine, the exhibition can be made of 
far greater usefulness all round. 
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Crompton and Co., Mansion House-buildings, E. C... I SN. 
Swinburne and Co., Broomhall Works, Teddington...... 9 as 
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Richards, J. M., 146, Holborn-viaduct................. . ... BA „ 
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buildings, Queen Victoria-street........... ............ ees 4 „ 
Osler and Co., 100, Oxford.street, UVUVVUVWM ..... ͥ 5. as 
Gulcher (New) Electric Light Company, Battersea 

nr BWW Me Missi E IT Lan 6 , 
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1111111 ² m mw 17 4 
Shirley and Co., 45, Rathbone-place, W.................. ... 18 „ 
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Trent Gas Engine Company, New Basford, Nottingham 73 ,, 
Fielding and Platt, Atlas Works, Gloucester 74 „ 
Hindley, E. S., 11, Queen Victoria-street, E.C............. dd. 5g 
Bourne, J., and Son, New St. Pancras Station, Euston- 
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Churchill, C., and Co., 21, Cross-street, Finsbury, E. C. 79 „, 
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Acme Electric Works, Ferdinand street, Chalk Farm, 
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Chubb and Sons, 128, Queen Victoria-street, E.C. ...... 111 
Homacoustic Company, 52, St. Stephen’s-chambers, 


Telegraph-street, E.C. ......................... „ 112 


Weymersch Electric Battery Company, 2, Victoria- 
MANSIONS sss 88 113 

Lacombe and Co., 7, Carteret-street, Queen Anne’s- 
gie ði jn ðâZ ĩð cones occ. 114 


Maguay Electric Light Company, 9, Frith-street, Soho 115 

Waterlow and Sons, Limited, Finsbury Stationery 
Works; . ⅛ m y tiatieens 116 

Benham and Froude, 40, Chandos- street, W. CCC. 


Fowler, Lancaster, and Co., Graham-street, Birmingham 1174 


Graham and Biddle, 463, Oxford- street, W. ............... 118 
Lundberg, A. P., Bradbury-street, Kingsland-road ..... 119 
Joel, A., Kohlen-in-Stuttgart, Wurtemberg ............... 120 
Evered and Co., 58, Drury-lane, W. C "m 121 
Sidney and Barnet, 30, Walham-green, S. W.. . 123 
Scientific Alliance, 7 & S, Dyers-buildings, Holborn...... 124 
Aubert, M., Lausaune, Switzerland ........................... 125 


Ingersol Serjeant Drill Company, 1144, Queen Victoria- 
street, EC. 

S.C.G. Electrical Company, 48, Broad-street-avenue, 127 
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Gordon, J. E. H., 11, Pall-mall. S. Www ᷣ UU U U . 128 
Kelway, C. E, 71, Shardiles-road, New Cross 129 
Nalder Bros. and Co., 16, Red Lion - street, E. C. . 130 
Lewis, J., 5, Great Winchester-street, E.C. ............... 131 
Allsop, F. C., and Co., 165, Queen Victoria-street, E.C. 132 
H.M. Post: Offioa,.... ene esee chee eoo o Ero Eee Ta Peu EOE REN 133 
Floyd, E. M., 32, Prothben-road, Fulham ..... ............ 135 
Bristöl, L, Park End, Bromley, Kent. . 136 
Edison and Swan United Electric Light Company, 100, 
Victoria-street, S.W. u VP P: DU. . k 
Electric Installation and Maintenance Company, 
Limited, Great Winchester-street .......... ............... 139 


Napier, D., and Sons, Vine-street, York-road, Lambeth... 1394 


Telegraph Manufacturing Company, Limited, Heleby, 


CCÜHHIftft. RR S erit 140 
Glover, W. T., and Co., 39, Victoria-street, SW... 141 
Jenner, T., Mill-lane, Taunton ..................... . 142 
Vaughan and Brown, 16, Purdey-street, Hatton- 

garden, E. COC... J ͤ ̃—— eeeg eens 148 
Groth, L. E., 3. Tokenbouse- buildings, E.C................. 144 
Warbey, J. L., 51, Sutton- buildings, Little Sutton- 

Biréet, . x ee . 145 
Groves, W., 89, Bolsover- street, Portland - place 1 
Mining and General Electric Lamp Company, 64, Mill - 

bank street,, . ð v win cone sae ne sre 147 
Economic Electric Supply Company, 397, Edgware-road 149 
Groombridge and South, 40, New Bond-street, W. ...... 150 
White, J., 16, Cambridge-street, G GSF 151 
Drury, W., 39, Lytherstone- road, Holloway, ...... .. 152 
Richard Frères, 43, London-wall, B.C. ..................... 153 
Suter, F., and Co., 66, Berners-street, VVV. .... 154 
Jennings, G., Lambeth Palaoe- road 3 nI 1544 
Birmingham 178770 5 Factory, Birmingham ............ 155 
Rawlins and Walker, High-street, Lymington, Hants ... 156 
Joel, H. F., and Co., 31, Wilson-street, Finsbury-square 157 
Habgood, W., 19, Chandos-road, Buckingham ........... 158 
Henley's, W. T., Telegraph Works Company, Limited, 

27, Martin 8-laBe .. s.is cosas orci sedis Eee tors e E CO GO Qe de wan 159 
Fowler-Waring Cables Company, Limited, 32, Victoria- 

in enne 160 
Cutling, R. C., Douglas, and Co., Wardrobe-chambers, 

Queen Victoria-street ... . · % 161 
Andrews, J. D. F., and Co., 41, Parliament-street ...... 162 
International Electric Company, 34, Aldermanbury...... 164 
Vogel, C. C., Berlin 68, Ritterstrasse 39 ..................... 156 
Anderson, R., and Co., 101, Leadenhall-street ............ 166 
Pyke-Harris, 34, New Tothill-street, S. W...... q . 167 
Elliott, A., and Strode, C., Limited, 10, Bush-lane, 

Cannon- street 2 168 
Davis and Timmins, 24, Charles- street, Hatton-garden 189 
Acme Electric Works, Ferdinand- street, Chalk Farm... 170 
Bowron, G., 93, Praed-street, MUM V“UUUV“tHh ttt... q 171 
Victor Primary Battery Company, 11, Wormwood- street 172 

tein Accumulator Company, 34, Cannon-etreet, E. C. 173 

organ-Grenville, Captain S., Maids Moreton, Bucks.. 174 
Pitkin, J., 56, Red Lion-street, Clerkenwell, E.C..... ... 175 
Harris, Colonel Josiah, Moraston Lodge, Jews-walk, 

Sydenbam s,, AE i EERE 176 
Moore, A. F., Longwood, Bexley, Kent 177 
Exchange Telegraph Company, Limited, 17, Cornhill... 1774 
L. C. and D. Railway Company, Pimlico, S. W.. 178 
L. and N. W. Railway Company, Euston, N.W. ......... 179 
Saxby and Farmer, Canterbury Iron Works, Kilburn... 180 
L. B and S. C. Railway Company, London Bridge. 181-2 
S. E. Railway Company, London Bridge..................... 183 
National Telephone Company, Oxford-court, Cannon- 

Cin«. MR TC" 191 
Siemens Bros. and Co., Limited, Queen Anne's Gate, 

IS uoces ies (tics uate inate ⅛ y E EE 192 
Dick Kerr and Co., 76, Queen Victoria-street, E.C. .. ... 201 
Riedel, Unterpolaun, Bohemian . . 201A 


Rashleigh, Phipps, and Dawson, 53, Berners-street, W. 202 
Cooper, H. and J., 8, Great Pulteney-street, VW... 203 
Barclay and Son, 138, Regent-street, W...................... 


»? 


THE ELECTRICAL ENGINEER, JANUARY 1, 1892. 


11 


Stand No. 
Giles, F., and Co., 50, High- street. fe Ws 205 G. 
Wake and Sanders, 6, Fowkes-buildings, Great Tower- 
strot: BO or orrir K 2064 
Stegman, G., 66, St. John’s-road, Clapham Junction ... 207 
Archer Pipe Company, Avenue-mansion, Shaftesbury- 
S E EPE E A EE ESTE 207A „, 
Crofts, A., 8, St. James-street, Dover . 
Fae her and Devereux, 15, Chiveley-road, Battersea 
ing 
Walker, W., George-street, Croydon sores 
Bishop, W. J., 74, George: street, Croydon 211 


Smith, Newton, 17, Victoria- street, S. WW... q . 212- 4, 
Electropathic and Turkish Baths, Limited, 24, 

erate fi dhe London Bridge . 213 „ 
Medical Battery Company, 52, Oxford · street, W... 214 „ 
Fox, E., 99, Gresham- street, E. Cd 214A ,, 


Coxeter and Son, 4, Grafton - street, Gower- street, N. W. 215 „, 


Consolidated Telephone Company, Limited, 109, 
or 3j Pu 216 „ 
Shippey Bros., 13, King-street, Cheapside, EC. 217 „, 
Levi, 8 H., 43, London-wall, E. Ce . 218 „ 
Marryat, H., and Co., Chisholm-road, Richmond... .. 219 „, 
Crompton and Co., Mansion House- buildings, E. C. . 220 „ 


Cash, N., and Co., Bower road. Victoria Park, N E...... 221 
Hookham, T., and Co., 4, Turnpin- lane, Greenwich. 222 „ 
Wiggins, F., and Sons, 10, Tower-bill, E.C. ............... 223 
British Stone and Marble Company, Limited, Yeoman- 
street, Rotherhithe 224 
Becke and Co., 2, Gertrude-street, King’s-road, Chelsea 226 
Britannia Rubber Works, 32, Cannon-street, E.C. ...... 227 


N.N., North Nave. S.N., South Nave. M.R., Machine-Room. 
E.C., Egyptian Court. E.V., Egyptian Vestibule. P.C., Pompeiian 
Court. G., Gallery. 


TELEPHONE INSTALLATION. 


Mr. Langdon, the telegraph superintendent of the Mid- 
land Railway Company, has lately installed a complete 
telephone system at The Adelphi Hotel, Liverpool. The 
installation comprises three floors, and on each floor is a 
switchboard for 70 directions—making a total number of 
210 stations. Each room is fitted with a call-box and a 
double ‘ Ader” instrument (magnetic transmitter) a 
separate call-bell and a three-cuntact pear-push, which is 
suspended near the bed, so that the visitors can ring in the 
usual way or communicate through the telephone. The 
visitors are able to communicate with one another and with 
the staff of the hotel, this effecting considerable saving of 
time both for visitors and staff. This installation has given 
great satisfaction, as it is simple and thoroughly reliable. 
It is similar to the large installation at The Terminus 
Hotel, Paris, where 350 rooms are connected, the only 
difference being that in the latter “ Ader” microphones 
were used instead of magnetic transmittere. The instru. 
ments and appliances for the above installation were 
supplied by La Société Générale des Téléphones. 


PHYSICAL SOCIETY.— Dec. 18, 1891. 


Prof. W. E. AvnTON, F.R.S., president, in the chair. 
Mr. R. W. Mond, F. R. S. E., was elected a member of the society. 


The President announced that it had been found necessary to 
alter the dates of the meetings to be held after Christmas from 
those already published to the following : January 22nd, February 
12th and 26th, March llth and 25th, April 8th, May 13th and 
27th, June 10th and 24th. 


A “Note on Interference with Alternating Currents” was 
communicated by Mr. M. H. Kilgour. Whilst studying Dr. 
Fleming's paper on Some Effects of Alternate- Current Flow in 
Circuits having Capacity and Self-Induction, the author con- 
structed some additional curves. He was thereby led to investigate 
whether the serious rises of pressure produced by adding capacity 
would occur over considerable ranges of capacity, or whether they 
would only take place when the capacity was nearly equal to a 

ticular value. Taking the case of a condenser of capacity 
C farada. in series with a circuit of resistance R ohms, and induct- 
ance L henrys, he showed that the maximum value of à (the ratio 
of the pressure across the condenser terminals to that across 


the condenser and inductive resistance) is obtained when 
C= K (1), where p = 2 w times the frequency. The 


maximum of ^ produced by this capacity being given by the 
expression A = 1 (2), Taking R = 10 and p = 2 x, 
1,000 curves plotted from equations (l) and (2) between 


| effective current 


C and L, and between A and L had been drawn. The 
CL curve rises to & very sharp at L = 0015 and falls 
rapidly. That between A and L starts horizontal and bends 
upwards, and approximates to an inclined straight line for 
values of L greater than 0:002, when L = 0:11, A = 63. Con- 
sidering the question of the range of capacity with which a given 
rise of pressure can occur, it was pointed out that when the values 
of L, R, and pare such as to make a large rise ible, a rise exceed- 
ing a moderate value can only be obtained for values of C differing 
little from that given by equation (1). On the other hand, when 
the circuit is such that the maximum rise possible is not large, 
then a rise exceeding a given moderate value can be obtained over 
a much wider range of capacity. Hence, the author concludes 
that the larger the possible rise the smaller is the probability of a 
serious rise occurring. The effect of shunting the condenser by a 
circuit of resistance, r, and inductance, /, is next dealt with in the 
paper, and the values of C which make à a maximum determined, 
as well as the maximum value à can have. Subsequently the 
author examines whether the practical case of an alternator 
feeding a transformer through a concentric cable may be simpli- 
fied without introducing serious error by assuming the Sn aad 
concentrated at either end of the cable, and concludes that in 
ordinary cases little error will be thus made. In an experiment 
made with a 100-kilowatt alternator, three-quarters of a mile of 
37/15 concentric cable, and an 18-kilowatt transformer, a rise of 
4 per cent. was found to occur at the terminals of the alternator 
when the cable was connected. Putting on the transformer 
unloaded or loaded produced little change in the rise of pres- 
sure; this in all cases being between 0:2 and 0:3 cent. 
Dr. Sumpner asked whether tlie conclusions as to the range of 
capacity with which a given rise of pressure was ible, was true 
for small rises such as occur in practice ases where the 
maximum possible rise was of the order 63 were not likely to 
occur at ordinary frequencies. The higheet rise he had ever 
known was ll. He thought the time-constant of the inductive 
coil chosen —viz., ro of a second — was very large. In circuits 
containing iron it was practically impossible to get such large time- 


| constanta, for the power spent in the iron increased the effective 


resistance. Referring to the narrow range of capacity within 
which large rises were possible, he pointed out that such cases 
were found in Hertz's resonators, where the rises were immense, 
but to obtain them the adjustments had to be very accurately 
made. Dr. 8. P. Thompson said he regretted that Prof. Fleming 
was not present, for he had recently investigated Hertz's experi- 
ments and had obtained curves very similar to that got for the 
Deptford mains. The curve between A and L was very interesting. 
It was, in fact, a curve between the secant of the angle of lag and 
L, as could be seen from formula (2). In practice one would be 
working on the lower portion, and hence the rises would be small. 
Mr. Kilgour explained that in the paper hie first object was to 
show that the product of the range of capacity between which a 
rise fee than a given value would cccur and the maximum 
ible rise, was approximately constant for different circuite. 
econdly, he wished to prove that the capacity. of concentric 
cables could be assumed to be localised at either end without 
introducing much error in the rises of pressures calculated 
therefrom. Dr. Thompson, speaking of nomenclature, regretted 
that the word inductance should be used sometimes for L, 
and at other times for L p, and thought its meaning should 
be restricted to the latter. Prof. Perry said a name was needed 
for coefficient of self-induction. Resistance was practically inde- 
pendent of frequency, and inductance” should have no reference 
tofrequency. Dr. Sumpner thought it important to have à name 
for L p, for that quantity comes into calculation most „ 
He would have preferred that inductance” should mean L p, but 
Mr. O. Heaviside, who introduced the term, had used it for L. 
The President remarked that some time ago Dr. Sumpner and 
bimself felt the need of & name for L p, and thought of usin 
“ inductance,” but on referring to Mr. Heaviside's articles foun 
it used for L. Dr. C. V. Burton asked whether the word self- 
induction " could not be used as an abbreviation for coefficient of 
self-induction.” Dr. Thompson pointed out that this word 
already had a meaning — viz., L multiplied by current. Dr. Burton 
then suggeeted that  inductivity might be applicable. Dr. 
Thompson said the word ''impedance" was also used ambigu- 
ously, for the sense in which Dr. Lodge uses it in his Modern 
Views of Electricity " is not the same as the vector suin of R and 
L p. Prof. Perry recalled the fact that ‘impedance " had been 
defined by the committee of the British Association as the ratio 


effective voltage p. Thompson said this definition was only 


applicable to periodic currents, and not to intermittent or transient 
ones. The President said he understood the first object of Mr. 
Kilgour's paper was to enquire whether the dread of rise of voltage 
occurring when concentric mains were used, need exist. When 
Dr. Fleming's paper was read, the general idea was that concentric 
cables were dangerous: In the discussion on it, he, amongst 
others, had pointed out that the chance of a large rise of pressure 
was not a serious one, Mr. Kilgour had now shown that the 
range of capacity over which a particular rise could occur, is 
inversely proportional to the maximum rise ible in the 
particular circuit. When the circuit was such that a large rise 


| was possible, the probability of any serious rise taking place was 


very small, hence the fears of e rises were more or less 
unfounded. The second part of the paper was to show that 
ordinary problems on concentric cables could, in practical cases, 
be treated with sufficient accuracy by assuming the capacity 
localised at either end of the cable, instead of distributed aloug ita 


length. 
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1892. 


To ALL READERS, A HAPPY AND PROSPEROUS 
YEAR. 


Egoism is an article as common as jingoism, 
hence we may be permitted to claim a little of it, 
and in the first place speak of ourselves. We claim 
to pay attention principally to business matters, 
leaving our contemporaries to discourse on trans- 
cendental questions about which no one knows 
anything in particular, though it pleases them to 
consider otherwise. 


THE Drrectory.—The new feature of a weekly 
trades’ directory, introduced to-day, may or may not 
be of service. At any rate, correspondents from 
widely different quarters are continually asking for 
names of firms and men, and it seems to us that 
while an annual directory well done may be valuable, 
a weekly directory equally well done will be in- 
valuable. The large directories are limited in 
circulation, and are partially out of date even at the 
time of issue. The weekly directory can be corrected 
every seven days, and must in a short time be fairly 
trustworthy. The directory we issue to-day is not 
put forth as perfect—it is tentative only ; and we ask 
our readers’ assistance to make it more complete. 
Utility is required, not mere lists of names and 
addresses. This is how the matter strikes us as 
business men. Take one example—electrical engi- 
neering. It is extending, installations are increasing. 
By and by each installation will require periodically 
a replenishing of stores. The oil merchant, the wire 
manufacturer, the carbon-rod manufacturer, the 
incandescent lamp manufacturer, and so on through 
the whole gamut of trades, send representatives to 
call upon the officers in charge of installations for 
"orders." It may suit some of the big makers to 
fancy they will hold the trade because now they are 
going on swimmingly. They will have to take the 
small with the large, and remember many a mickle 
makes a muckle," or competition will ultimately leave 
them without the mickle. In another direction, 
again, we may urge the benefit of a weekly directory. 
Readers in Australia, New Zealand, South Africa— 
aye, even in England, Scotland, and Ireland—have 
never seen, and are not likely to see, the more pre- 
tentious works, yet require certain information. This 
information they get from the paper, communicate 
with one or more firms, and business results. 
Wherever the paper is seen—and it is astonishing 
where papers are seen—the name on the list gets 
publicity. It would be altogether too much of the 
confidence trick to insinuate that our views are 
entirely for the benefit of our patrons. Not so; we 
believe in mutual advantage, and have no reason to 
fear but the effort to do something for the benefit 
of readers will also redound to our own benefit. 


PoRTRAITS.—From time to time, jn & more or less 
desultory manner, portraits have been given in 
various papers, but hitherto nothing has been done 
in a systematic manner. We venture, then, to 
commence systematically what has hitherto been 
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done sporadically. With this issue we give 
half-a-dozen portraits obtained from photographs, 
and we have another twenty or so ready for insertion 
at convenient opportunities. One of the great aims 
of telegraphists is to find a good way of sending 
plans, portraits, and pictures telegraphically. We 
cannot hope to emulate inventors, but follow behind: 
call in the photographer, engraver, and printer to 
assist to distribute as widely as our paper is read the 
representative features of representative men. To 
obtain a favourable result we require a good, bright 
photograph, and hope by these means to enable 
readers who may never be acquainted with pro- 
minent men in the flesh to have some idea of what 
they look like. Had similar views held in the time 
of Sturgeon and similar means been ready to do the 
work, we should not now be deploring the loss of 
his portrait. 


THE Past XEAR.— Several important questions 
are raised by the work of the past year, but our 
usual general comments thereon must be reserved 
for the present. The old year has only just fled, that 
many who usually favour us with their views have 
not yet—or too late, owing to the holiday season— 
placed them in our hands. Meanwhile, we com- 
mence to give a résumé of the work of individual 
firms. 


ELECTRIC CONSTRUCTION CORPORATION, WOLVER- 
HAMPTON.—In addition to a large and continually 
increasing amount of business in the supply of 
machines, switchboards, etc., for private installa- 
tions, this corporation has carried out some large 
contracts for continuous-current machines for central 
lighting stations in London, etc., also some excep- 
tionally large copper depositing plants. They have 
built a number of the Elwell-Parker alternating- 
current machines, and supplied large numbers of 
transformers. They supplied the switchboards and 
accumulators for the St. Pancras Vestry installation, 
which has been at work since November last. A 
somewhat new feature of the past year has been the 
rapid development of continuous-current trans- 
formers. Large central station plants on this system 
are at the present time being supplied to Messrs. J. E. 
H. Gordon and Co. for the Installation and Mainten- 
ance Company's station at Sydenham, and also for the 
Oxford Electric Light Company. In addition to 
these they have supplied continuous-current trans- 
formers to other stations. The corporation had 
completed the electric transmission of power plant 
in its new works, at Wolverhampton, where all the 
machine tools, cranes, etc., are driven by means of 
motors. In addition, they have supplied a number 
of motors for various purposes, including a set of 
60-h. p. hauling plant, and some machines for driving 
pumps, etc., in collieries. Amongst other important 
work in hand for the coming year is the contract for 
supply of generating plant, rolling-stock, and con- 
ductors for the Liverpool Overhead Railway. 


ELECTRICAL STANDABDISING, TESTING, AND TRAIN- 
ING IwsTITUTION.— During the earlier part of the 
year some time had to be spent fitting up the new 
premises, Faraday House, Charing Cross-road, under 
the superintendence of the heads of the various 
sections. The standardising and testing depart- 
ments have had continuous work since they were 
opened, and as manufacturers and others are gettin 
to find that their instruments can be standardi 
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and calibrated more efficiently at the institution 
than at their own works, this branch of the business 
steadily increases, though some firms prefer hiring 
& private room and doing their own work, the 
institution supplying apparatus and current. A 
good deal of work has also been done by ex- 
perimenters who rent the private rooms, and 
borrow the apparatus as they require it. Much 
has been done in the direction of inspecting and 
reporting upon private installations, testing meters, 
etc., in cases where disputes have arisen between 
householders and their contractors or supply com- 
panies. Dynamo machines, steam engines, and 
apparatus generally have also been inspected at the 
manufacturers to see if they fulfil the specifications, 
but this work has been chiefly done for agents who 
are sending plant abroad. Indeed, the necessity for 
the new departure made when the institution was 
founded has been clearly shown by the connection 
already made. In the training department some 50 
names are on the books, and it is satisfactory to 
learn that the companies and firms in affiliation 
with the institution have already drawn upon it for 
assistant engineers, the companies usually keeping 
those apprentices who have been sent them for the 
purpose of being practically trained and who have 
shown themselves specially apt for their work. The 
forthcoming competition for the scholarships and 
exhibitions seems likely to be large. 


INDIA RUBBER COMPANY, SILVERTOWN.— This 
company has been fairly busy in every branch 
throughout the year, and in the electrical depart- 
ments some important orders have been carried out. 
The cable department laid along the West Coast of 
South America 1,750 knots of submarine cable for the 
Central and South American Telegraph Company. 
Over 1,600 knots of cable have been made and laid 
along the coast of Brazil for the Western and 
Brazilian Telegraph Company. Orders have also 
been executed for cable for the Post Office, the 
India Office, and various foreign Governments, and 
about 1,100 knots of & cable to be laid next year 
between West Africa and Drazil have already been 
manufactured. The cable department has, in addi- 
tion, delivered a large quantity of torpedo and 
electric light cable for shipping orders. For low- 
tension house-lighting cables and wires the demand 
still increases, and for high-tension distribution con- 
siderable lengths have beeu manufactured for the 
Metropolitan Electric Supply Company, the House- 
to-House Electric Supply Company, the City of 
London Electric Company. Newcastle-on-Tyne and 
other towns in England have been large consumers. 
The company's French factory has filled several 
orders for the lighting of Paris, Madrid, Barcelona, 
Tours, Havre, etc. The Admiralty, as a result of 
past experience, has decided to again adopt india- 
rubber insulation, and the Silvertown Company, in 
addition to the Government contract for the year, 
have obtained a number of orders from the various 
firms carrying out Admiralty contracts. The instru- 
ment department, besides railway, Post Office, and 
Admiralty work, have executed a number of shipping 
orders for telegraph and torpedo instruments, and 
has supplied the whole of the new station switch gear 
for the London Electric Corporation. The battery 
department has throughout the year been full of 
orders, especially for Leclanché cells, which have 
been supplied in large numbers to Government, and 
to railway and supply companies. In the electric 
light department a fair amount of work has been 
done, including the supply of dynamos and the 
fitting up of electric light and signal gear on a number 
of H.M. ships, amongst others the " Biennem,’ 
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„Blake, Royal Sovereign, Grafton, Theseus, 
“ Repulse,” and '' Empress of India. Installations 
of electric light in factories, mills, mines, and private 
houses have also been carried out, and large number 
of complete sets of dynamos, cables, fittings, etc., 
for installation abroad have been delivered. In 
transmission of power an important order has been 
executed for a tramway on the Continent, comprising 
eight cars, which have been in operation for the 
whole of the summer season. The results obtained 
are so satisfactory that an additional order has been 
received for equipment of six 25-h.p. cars, and for 
the supply of necessary machinery at the station for 
this extension. In the smaller electrical branches 
there has also been a good demand. 


PATERSON AND CooPER.—Messrs. Paterson and 
Cooper have been well employed during the whole 
of the year, and exceedingly busy during the latter 
part. As in previous years, shiplighting has fur- 
nished a considerable portion of the business, and 
among the vessels fitted up in 1891 have been the 
" Nottingham," ‘‘ Staveley,” Leicester, and 
* Lutterworth,” new steamers of the Manchester, 
Sheffield, and Lincolnshire Railway Company; the 
“ City of London," City of Agra,” City of 
Khios,” City of Edinburgh," and “ City of Dublin," 
belonging to G. Smith and Sons’ City Line; St. 
Nicholas" and St. Sunniva,” belonging to the 
North of Scotland, Orkney, and Shetland Company ; 
also the America, Berlin, Furnessia, 
„Killarney, Empress of the East, and several 
others, including the steam yachts May,” 
„Pathfinder, and ‘‘ Hermione." The firm has 
ey on hand the lighting of steamers 
or the Allan Line, for the General Steam 
Navigation Company, and for the Clyde Shipping 
Company. In all manufacturing departments the 
business has been good. The dynamos have 
averaged much larger sizes than in previous years, 
mainly on account of a large number being directly 
coupled to the driving engines. For machines of 
large output coupled to double-acting engines the 
multipolar design is adopted, both Gramme and 
drum windings being used for the armatures accord- 
ing to circumstances. In arc lamps & good business 
has been done, & large number having been sold for 
use on alternating as well as on direct current circuits. 
The sales in measuring instruments have been well 
kept up, and the trade in switchboards, fittings, 
and accessories has considerably increased. During 
the year complete installations have been erected at 
the Lancaster Waggon Company's Works, at Bullion- 
fields Paper Mills, Invergowrie ; at the residence of 
G. Peters, Esq., High Elms, Watford; and at Corona, 
Broughty Ferry, the residence of R. A. Mudie, Esq., 
the well-known shipowner. Installations of arc lamps 
have also been completed at the shops of Mr. Lipton, 
in Dublin, Birmingham, Southampton. Deptford, 
and London (Edgware-road). Of the wiring of 
private houses for supply from the various supply 
companies' mains the firm has had a good share, 
while among the large establishments wired and 
fitted may be mentioned Messrs. Combe's Brewery, 
Messrs. Lambert and Butler's Warehouse, and 
the St. George's Club, Hanover-square. The 
firm has several contracts stil in hand, the 
largest being the lighting of the Daily Chronicle 
and Lloyd's News offices in Fleet-street, and the 
refrigerating stores and wharf of Messrs. Nelson and 
Co.at Lambeth. The former is being wired for 800 
16-c.p. and the latter for 1,600 16-c.p. lamps, and both 
installations will include direct-coupled dynamos and 
"agines complete. For the Daily Chronicle offices 

9 dynam os are two in number, with 24in. Gramme 
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armatures, running at 300 revolutions in a four-pole 
field, and directly coupled to vertical engines 13$in. 
cylinder and 10in. 17 8 8 made by J. and H. Gwynne. 
For Nelson's wharf the dynamos, two in number, 
are also four-pole, and have 25in. drum armatures, 
running at 200 revolutions, directly coupled to 
double-crank compound engines. The engines are 
made by Messrs. J. and H. Gwynne, for whom the 
installation is being carried out, and have 83in. and 
16in. cylinders with a stroke of 14in. 


RoBEY AND Co., LiNcoLN.—During the year there 
has been an active demand for engines for electric 
lighting purposes, not only for isolated installations, 
but for large central stations. Electricity seems 
dividing itself now sharply into two classes—viz., 
independent installations of moderate extent for 
individual consumers just needing the care of one 
man to look after them, and in many cases worked 
by gas engines; on the other hand, large central 
stations of great extent, taking in an entire town or 
district. The medium installation worked for a 
number of customers in a comparatively small 
district seems, so far as the experience of this 
firm goes, to be undergoing the process of elimina- 
tion. Dynamos are increasing in size, as con- 
sidered by output, and the class of engine most 
successfully used are those from 200 h.p. to 500 h.p. 
indicated, which work an independent dynamo. Of 
this class this firm has made large numbers. Where 
space is available, and even where it had to be paid 
for dearly, it is found most economical to use long- 
stroke horizontal engines worked at high piston 
speed, but a moderate number of revolutions, and 
each driving its own dynamo through rope gear. In 
the Newcastle Electric Light Supply Company’s 
installation (which is one of the largest in England) 
there are three engines which work to about 200 h.p., 
duplicates of each other, and Messrs. Robey have 
just supplied a fourth which will work to about 
500 h.p. The size is thought to be one 
which will be largely used in the future, and 
will, perhaps, be the most economical for driving 
a single machine. The reason for suggesting 
this as a maximum power, is because in cases 
of accident to either dynamo or engine it 1s as large 
a unit in an installation as ought to be thrown out 
of gear at once, even if it be not too large. For 
confined situations high-speed vertical compound 
engines are now being extensively used, and four 
of these have recently been supplied for the street 
lighting in London, the two smaller ones being 
about 100 h.p. and the two larger 200 h.p. each. 
These larger engines will work easily up to 170 
revolutions per minute, and dynamos might be built 
to couple direct and run at that speed. In the 
London installation, however, they are being driven 
by belt, but as there is not a large difference between 
the size of the driving wheel on engine and the pulley 
on the dynamo, the belt centres can be kept shorter, 
and the whole space occupied is very much reduced. 
Replying to a definite question relating to central 
station work, Messrs. Robey and Co. say: The 
Important points, we think, which should be taken 
into consideration in central station work are the 
size of the unit of distributing machinery and the 
method of distribution. As above stated, we think 
each engine should drive its own independent 
dynamo, and that all countershafting and gearin 
connecting one with the other should be dispense 
with, and that, with the exception of one smaller 
engine for running a few lights during the daytime 
or the small hours of the morning, the engine and 
machines should be duplicates of each other, with at 
least one spare one of each. The method of dis- 
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tribution which seems growing in favour is that of 
high-tension alternating-current, with transformers. 
Instead of transformers in every establishment 
where the light is used, what will probably be 
found more economical and convenient will be 
to have transforming stations for a large district. 
Another matter upon which much has yet to be 
learned is the construction, insulation, and especially 
the laying of the cables." Special attention 1s called 
to the Newcastle Electric Supply distribution, where 
Messrs. Robey’s engines are used in connection with 
Mordey alternating-current machines, where the 
current is being supplied at what is believed to be 
the lowest price in the kingdom, and probably in 
the world—viz., at 44d. per Board of Trade unit. 
An installation which can do this and make a com- 
mercial success of it is one worthy of attention, and 
the method adopted therein is worthy the study of 
all parties interested in electric distribution. This 
firm, it is well known, still continues to supply large 
numbers of engines both for private and central 
station installations for the Continent and other parts 
of the world. 


CORRESPONDENCE. 


% One man's word is no man's word 
Justice needs that both be heard.' 


TELEPHONING AT SEA—THE WORD 
“TELEPHONE.” 


SIR —I would suggest that the late Mr. Stuart’s “ sea 
telephone” (see p. 579 of your last volume) was nothing 
more than a method of conveying signals at sea by the 
agency of sound. In January, 1828, a M. Sudré presented 
to the Academy of Fine Arts in Paris a system of trans- 
mitting words by means of musical sounds, which he 
called "telephony." It was the subject of extensive 
experiments, both in the French navy and elsewhere, an 
account of which may be found in the Mechanics’ Magazine 
for July, 1835, p. 269. The inventor visited England in 
that year, and he explained his method at a meeting of the 
Royal Society. As an illustration, it may be stated that 
the word “age” would be transmitted by playing on a 
trumpet or other instrument the notes /a (a), sol (g), 
and mi (e). In July, 1884, Captain J. N. Tayler, R.N., 
showed a foghorn, which he called a “telephone,” at the 
Admiralty. The following extract from a newspaper of 
the day shows what this “telephone” was: 


“At an Admiralty levée, last week, Captain J. N. 
Tayler’s telephone instrument was exhibited to the Lords 
Commiseioners. The chief object of this powerful wind 
instrument is to convey signals during foggy weather, when 
no other means presents itself, by sounds produced by 
meaas of compressed air forced through trumpets, which 
can be heard at a distance of six miles. This important 
instrument wil tend to prevent collision at sea and on 
railways, and will lessen the horrors of shipwreck and 
capture, and give notice of fire. Vessels in the offing will 
be by it directed into harbour, and the time to enter tide 
harbours made known from the pier-head. Four notes are 
played by opening the valves of the recipient, and the 
intensity of sound is proportioned to the compression of 
the internal air. The small-sized telephone instrument, 
which is portable, was tried on the river, and the signal 
notes were distinctly heard four miles off." 


The word was used in another sense by Prof. Wheatstone, 
who says, in his reply to Cooke (W. F. Cooke, the Electric 
Telegraph, 1857, p. 114): * When I made in 1823 my 
important discovery that sounds of all kinds might be 
transmitted perfectly and powerfully through solid wires, 
and reproduced in distant places, I thought that I had the 
most efficient and economical means of establishing a 
telegraphic (or rather a telephonic) communication between 
two remote points that could be thought of. My ideas 

communication of this kind between London 


ing a 
and Edinburgh you will find in the Journal of the Royal 


Institution for 1828. Experiments on a larger scale, 
however, showed that the velocity of sound was not 
sufficient to overcome the resistance and enable it to be 
transmitted efficiently through long lengths of wire.” 

I cannot find the paper referred to ia the Journal for 
1828. That for 1831 is the volume in which the paper 
appears. 

In his answer to the above, Cooke says, at p. 260: “In 
the meantime, the failure at Portsmouth left his [Wheat- 
stone's] submarine conception (with his telephone) in 
abeyance." 

Perhaps some of your American readers will make 
enquiries about Mr. Stuart’s telephone and communicate 
the result to the Electrical Engineer.— Yours, ete., 

R. B. P. 


ELECTROLYSIS OF GOLD SALTS. 
BY ALEXANDER WATT. 


In pursuing a series of experiments in the electrolysis 
of solutions of salts of gold, it was resolved not alone to 
determine the behaviour of various gold salts under the 
influence of the electric current, which had received but little 
attention in an electro-chemical sense, but also to ascertain 
whether certain other saline substances when subjected to 
electrolysis in the presence of a gold anode could cause the 
metal to become dissolved and to enter into the solution. 
It was the writer's desire, moreover, to see if a solution of 
gold could be formed in which articles could be electro-gilt 
of a good deep gold colour when worked at the 
ordinary temperature of the atmosphere, and thus obviate 
the necessity of using hot solutions for certain classes of 
work. It was also deemed desirable to see what modifications 
in the colour of the deposited gold could be obtained that 
might prove useful to electro-gilders for producing varied 
effects upon ornamental work of various kinds. In this 
connection it was hoped that some of the substances used 
as precipitants of gold from its solutions would aid the 
results aimed at. It should be mentioned that all the 
electrolytes produced by the methods described were tried 
in their cold state, except where otherwise specified. The 
current employed was obtained from one-quart Daniell 
cells, and if two or more cells were required they were 
coupled in series. 


l. Iodide of Gold and Potassium.—A solution of this 
double salt was prepared by gradually adding a solution of 
iodide of potassium to a neutral solution of terchloride of 
gold, until the whole of the metal was thrown down in the 
form of a yellow precipitate of iodide of gold. After 
allowing the precipitate to subside, the supernatant 
liquor was poured off, and distilled water added to 
wash the precipitate, the washing being repeated 
several times. The last washing water being removed 
by decantation, a strong solution of iodide of potassium 
was next gradually poured on to the precipitate, 
with constant stirring after each addition, until the 
whole of the iodide of gold was dissolved. The solution, 
after being filtered, was diluted with about four volumes of 
distilled water, and was then electrolysed with the curreut 
from two Daniells in series, a gold plate being used as the 
anode and a strip of platinum foil as the cathode. The 
current proving insufficient, a third cell was connected, and 
soon after a grey deposit formed upon the platinum surface 
which in no degree resembled gold; when plunged into 
cold nitro-hydrochloric acid, however, it tardily dissolved, 
and its solution indicated the presence of gold, when a 
drop or two of a solution of protochloride of tin was added, 
the purple of Cassius being at once produced. A strip of 
silver was next used as the cathode, the same current being 
employed, and soon after its immersion it was noticed that 
a salt of a pink colour formed at that electrode, passing 
quickly in the direction of the positive plate, and even- 
tually settling at the bottom of the vessel in the 
form of a red powder. On examining the silver plate, after 
some minutes' immersion, it was found that a greater portion 
of the deposit was of a dark grey colour and firmly adherent, 
while on both sides of the plate there appeared patches of a 
pretty pink colour, interspersed with the grey film referred 
to; the only tint of yellow gold appeared an Lhe upper 
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surface of the back of the plate. That portion of the plate 
upon which the film referred to appeared was heated over 
a spirit lamp, when the grey part of the deposit speedily 
turned a rich deep blue colour, but the pink- coloured 

atches remained unaltered. On examining the anode the 
immersed surface was found to be coated with a film of 
iodine, which readily dispersed when the plate was held 
over the flames of aspirit lamp. It was subsequently found 
that when a silver cathode was kept constantly moved about 
in the solution, while the current was passing, the deposit 
assumed the characteristic appearance of gold, but not of a 
good colour. 

2. Iodide of Gold in Cyanide of Potassium.—A quantity of 
moist protiodide of gold, prepared as above, was next dis- 
solved in a moderately strong solution of good cyanide of 
potassium, and the solution after being filtered was diluted 
with about four volumes of distilled water. With the 
current from two Daniells, gold of a deep yellow colour 
deposited somewhat slowly upon a silver plate. The 
solution was next heated to about 100deg. F., when a fresh 
silver plate was immersed, which became instantly coated 
with gold of a fine deep yellow colour much resembling 
jewellers’ * wet colour” gold in tone. With three cells, 
and the cathode kept briskly in motion, a very rich and 
bright deposit was obtained. 

3. Gold Protiodide in Sulphocyanide of Potassium.—Moist 
iodide of gold was digested in a moderately strong solution 
of sulphocyanide of potassium, ard after filtering and 
diluting with about three volumes of water the solution 
was tried with the current from two cells, when gold of a 
deep yellow colour formed upon a silver plate. A similar 
result was obtained when the solution was warmed, but the 
cathode required to be kept gently in motion to ensure a 
T film, when the metal deposited was of a very fine 
colour. 

4. Sulphocyanide of Gold by Electrolysis.—A rather strong 
solution of sulphocyanide of potassium was electrolysed 
with the current from four Daniells in series, a. gold anode 
and silver cathode being used as the electrodes. The action 
was somewhat slow, but in the course of a quarter of an 
hour or so a slight film of gold formed upon the silver 
plate, which assumed an indifferent colour as the deposit 
became thicker. An improvement, however, took place 
when the solution was warmed and the cathode kept geutly 
in motion. 

5. Auroteriodide of Gold and Potassium.—A solution was 
prepared by gradually adding a neutral solution of ter- 
chloride of gold to one of iodide of potassium, and the dark 
green solution formed was then diluted with water and 
electrolysed with the current from three cells. A deposit 
of gold, of a somewhat indifferent colour, slowly formed 
upon a silver cathode, and the anode was coated with a 
film of iodine; when this film was rubbed with the finger 
and white paper smeared with it, an intense blue colour 
immediately appeared, which was due to the formation of 
iodide of starch, the latter substance being used as a 
stiffening material in the manufacture of paper. 

5. Tertodide of Gold in Cyanide of Potassium.—As in experi- 
ments 2 and 3, the present combination was devised in the 
hope that a solution would be obtained whicb would yield 
deposits of gold of good colour without heating the 
solution. A quantity of teriodide of gold being prepared 
by gradually adding a solution of the terchloride of gold to 
one of iodide of potassium, a strong solution of cyanide was 
then added, and the resulting liquid, after filtration and 
dilution with about four volumes of water, was electrolysed 
with the current from two Daniells in series, a silver 
cathode being used as before. The solution was at first 
used in its cold state, when a film of gold of a good rich 
colour was obtained. A third cell was next put into 
circuit, and the silver plate kept gently in motion, under 
which condition gold of a good deep tone of colour was 
obtained which fully equalled in appearance the gilding 
produced in warm cyanide solutions. A gilding bath of 
the composition given might be found useful in the plater’s 
workshop. 

6. Gold Protiodide in Hyposulphite of Soda. A solution 
was prepared by dissolving recently precipitated and moist 
protiodide of gold in a strong solution of hyposulphite of 
soda, and the solution was then moderately diluted with 
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water, and the cold solution then electrolysed with the 
current from two cells. A deposit of gold, of good colour, 
soon formed upon the silver plate, and much resembled in 
tone the deposits obtained in warm cyanide baths. 

7. Auroterfluoride of Potassium by Electrolysis.—A strong 
solution of fluoride of potassium was electrolysed with the 
current from three Daniells in series; gas was freely 
liberated at both electrodes, and in about 15 minutes after 
immersion of the plates a deposit of gold began slowly to 
form upon the silver cathode. On examining the anode it 
was found that a dark orange-coloured film had formed on 
the immersed portion of the plate, which strongly emitted 
the vapour of fluorine. 

8. Auroterbromide of Potassium by Electrolysis.—A solution 
of bromide of potassium was prepared by dissolving 60 grains 
of the salt in one ounce of distilled water. A gold anode 
and platinum cathode, connected with three Danielle, were 
then immersed in the liquid, when it was noticed that gas 
was freely given off at each electrode, and that a deep 
Grange coloured and very denae solution of terbromide of 
gold formed at the anode, and flowed from the plate in a 
continuous stream, causing the liquid to assume at first a 
pale yellow, and after a time a deep orange colour similar 
to the analogous chlorine, salt of gold. In the course of 
two or three minutes from the commencement, a film of 
gold appeared on the surface of the platinum plate, but a 
few minutes after the deposit acquired the dark green non- 
reguline character, which this metal often assumes when 
deposited from some of its solutions by electrolysis, and 
indeed, not unfrequently when precipitated from some of 
its solutions by chemical reaction. Respecting this green 
form of gold, to which reference may have to be made 
somewhat frequently, it is clear that although its 
colour and non-metallic appearance give no indication 
of its real metallic character, that it is, in fact, metallic 
gold in a highly comminuted condition, and in this state 
bears a close resemblance to a form of iron which the 
writer has frequently obtained when electrolysing solutions 
of persalts of that metal. The electrodes were next left 
undisturbed in the bath, under the action of the same 
current, for about four or five hours, at the end of which 
time it was found that a profuse spongy mass of gold had 
formed at the cathode and spread out until it reached the 
anode, when, of course, the current was stopped—-the 
spongy mass, which was of a nut-brown colour, similar to 
the gold obtained in making a parting assay of the metal. 
Finding the solution to be too strong in metal for a gold 
bath, it was next diluted with about three volumes of 
water and was tried again with the same current as before, 
when a silver cathode became coated with a film of gold a 
few seconds after immersion, but the colour of the deposit 
varied considerably during the immersion of the plate. 
Although gilding of a very fair colour may be obtained 
from this solution, with care, there is some uncertainty as 
to the working of baths prepared with this salt, and it 
cannot on this account be recommended as a reliable mate- 
rial for making up gilding solutions to be used for practical 
purposes. 

9. Auroteriodide of Potassium by Electrolysis.—A mode- 
rately strong solution of iodide of potassium was electrolysed 
with the current from three cells in series, a gold anode 
and silver cathode being immersed in the liquid. The 
electrolytic action was very prompt, the solution nearest 
the anode assuming a deep orange colour almost imme- 
diately, causing the bulk of the liquid to acquire a pale 
yellow colour, which deepened into a full orange tint in a 
very short time. In about 15 minutes from the commence- 
ment, the silver cathode was found to be coated with a film 
of gold of a good colour. It may be said that in nearly 
all respects the results obtained in this experiment re- 
sembled the preceding, except that of the two solutions 
the latter yielded the better coloured deposit. 

10. Auroterbromide of Ammonium by Electrolysis. —A 
solution of bromide of ammonium being prepared, this 
was electrolysed with the current from two cells in series, 
when it was found that the anode, as before, became rapidl 
dissolved, and an orange-yellow solution produced, at which 
point the silver cathode began slowly to receive a 
coating of gold, which deepened in colour as the deposit 
thickened. In all respects, however, the results obtained 
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in this experiment closely resembled those noted in experi- 
ment 8. 

11. Aurochloride of Ammonium by Electrolysis.—A strong 
solution of chloride of ammonium was electrolysed with 
the current from three cells, when it was found that a light 
brown powder of fulminate of gold formed at the anode 
and accumulated at the bottom of the vessel. In less than 
half a minute from the commencement a film of gold 
appeared upon the silver cathode, but in abont one minute 
after the deposit appeared of a dense black colour. The 
solution was next diluted considerably, and a freshly- 
prepared silver plate immersed, when the deposit became 
more reguline, but iridescent in parts. The current was 
now reduced by disconnecting two of the cells, when the 
metal deposited in a much better condition, The solution 
being a very good conductor, the current from one cell was 
found to be fully sufficient for the reduction of the metal, 
a very small anode surface being also necessary to secure a 
good-coloured film. 


( To be continued. ) 


PRACTICAL INSTRUMENTS FOR THE MEASURE- 
MENT OF ELECTRICITY. 


BY J. T. NIBLETT AND J. T. EWEN, B.SC. 
{.— INTRODUCTORY. 


It is only within the last few years that in this country 
the twin subjects of Electricity and Magnetism have been 
really promoted to the dignity of a science. Formerly the 
crude results obtained from electrical and magnetic experi- 
ments were to a great extent dependent upon a rude system 
of arbitrary and ill-defined units, which, being but imper- 
fectly understood, were often the cause of much perplexity to 
the uninitiated investigator. As a result of the brilliant 
labours of the British Association's Electrical Standards 
Committee, a rational set of units was at length elaborated, 
and this had the effect of placing electrical investigation on 
& firm and sound basis. The former chaotic state of 
electrical nomenclature, and its correspondingly complicated 
system of measurement, have now passed away, and 
electricity, freed from the trammels which for so many 
years have hampered and impeded its progress, has at length 
entered into the region of an exact science. With our 
modern system of standards and units, differences of 
potential or electrical pressure, rate of flow or density of 
current, resistance to flow of current, and work performed 
in overcoming this resistance, way now be stated with the 
utmost degree of precision. 

Coincident with this precise definition of the electrical 
units, appliances of great delicacy were constructed for their 
practical realisation and reproduction, and at the present 
time copies of all the standard electrical units may be 
obtained at a comparatively low cost, and of even greater 
accuracy than the units of mass or dimensions. 

Within the last few years enormous strides have been 
made in the production of sensitive and reliable electricity- 
measuring instruments. The antiquated and troublesome 
galvanometers on the sine and tangent systems are rapidly 
being superseded by the more convenient direct-readiny, and 
in many cases dead-beat, instruments. By the employment 
of simple and easily-manayed current and potential measurers, 
the merest electrical tyro is now enabled to read off at a glance 
the amount of current and electrical pressure being developed 
by a dynamo, or the energy being consumed by one or more 
lamps, and to tell, by a simple arithmetical calculation, the 
amount of electrical energy stored in an accumulator, or 
involved in the transformation of a current of high intensity 
into one of lower and more useful electromotive force. 

The aim of these articles is to describe the theoretical 
considerations involved in the construction of the various 
electricity measuring instruments, the methods employed in 
their manufacture, and their commercial applications. 

We hold that an electrical engineer who thoroughly 
understands the construction of the apparatus he is using 
is far more likely to detect and localfse any errors arising 
from imperfect workmanship or bad design than one who 
merely takes everything for granted, and who relies abso- 


lutely for his results upon a given constant or a table of 
equivalents. This applies to the use not only of commercial 
instruments, but also to those employed for purposes of 
calibration, and to standards. 

We shall begin by defining and explaining the most 
commonly used electrical units, aud their practical realisation 
and reproduction; and shall then go on to describe the 
various instruments to be obtained for measurements in 
terms of these units. Considerable attention will be devoted 
to the technicalities of construction of these instruments, 
and to the different characteristics which must be kept in 
view when it has been decided whether they are intended 
for measuring direct or alternate currents, or both. The 
various methods of calibration will be considered, and some 
special attention will be bestowed on the standardisation 
and re-calibration of standard instruments. 

We will divide the subject of Electricity-Measuring Instru- 
ments into the different classes under which the instruments 
seem naturally to arrange ‘themselves. Thus, in the first 
place, we have the two great classes — Non-Recording 
and Recording Instruments. These again subdivide into— 
Resistance, Potential, Current, Energy, and Capacity Mea- 
surers ; and these still further into—Instruments for Direct 
Currents, for Alternate Currents, and for both. 

In our treatment of the subject we shall endeavour, as 
far as possible, to confine ourselves to the essential and 
desirable characteristics of good and theoretically sound 
instruments, leaving the consideration of highly-polished 
metal work and esthetically-designed outside cases too 
often, alas! the only recommendation which certain classes 
of instruments possess—to take care of itself. 


UNITs. 


The three principal units used in electrical measurements 
are the Ohm, the unit of Resistance; the Volt, the unit of 
Electromotive Force; and the .fmpere, the unit of Current; 
and to these may be added the Wut, the unit of Power or 
Rate of doing Work. Other units not so commonly in use 
are the Coulomb, the unit of Quantity; and the Farad, the 
unit of Electrostatic Capacity. The Coulomb was formerly 
termed the Weber, and in the Indian Telegraph Department 
the Ampere used to be known as the (sted. 

Ohm.——The unit of Electrical Resistance, the Ohm, is 
usually defined as the resistance offered by a column of pure 
mercury of a given section and length, and at a certain fixed 
temperature, to the flow of an electrical current. Unfortu- 
nately some little difficulty has arisen in assigning a definite 
value to the unit of Resistance, and many suggestions have 
been made as to what the real value of the Ohm sbould be. 
From these may be cited the Siemens Ohm, the British 
Association Ohm (usually written the B.A. Ohm), the 
Kohlrausch Ohm, the Legal Ohm, the True or Rayleigh Ohm, 
and the Ohm proposed by Messrs. Duncan, Wilkes, and 
Hutchinson, as the result of an investigation made at the 
Johns Hopkins University, Baltimore, U.S.A. The British 
Association Ohm, however, is now the one generally adopted, 
and, in this country at least, when the term Ohm" is used 
without qualification, the B.A. Ohm is always understood. 

In the second column of the following table are given the 
various lengths of a uniform column of pure mercury of one 
square millimetre in sectional area and at a temperature of 
Odey. centigrade, whose electrical resistances are stated as 
representing the respective values of the Ohm, and in the 
three succeeding columns these values are given expressed in 
terms of (3) the B.A. Ohm ; (4) the Legal Ohm ; and (5) the 
True Ohm. 


TABLE 1.— RELATIVE VALUES oF THE VaRIOUS ** OnMs,” 


Des cript - py Values expressed in terms of 
0 column 1 aq. 
„ Ohm." mm. section 
and at 0° C. | B.A. Ohm. | Legal Ohm. | True Ohm. 

7 EE Centimetres 
Siemens ohm 100-00 0:9541 0˙9435 0°9411 
B.A. bm 104:82 1:0000 0-9889 0:9864 
Kohlrausch Ohm ...|| 104-93 1:0010 0:9399 0°9874 
Legal Ohm ............ 106-00 1:0113 1:0000 0 9975 
True Ohm............... 106 27 1:0139 10026 10000 
Baltimore Ohm.. 106 34 10146 10033 10016 

(To be continued. ) 
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NEW ELECTRIC RAILWAYS FOR LONDON. 


The comparative success of the existing electric railway 
in London has evidently given an impetus to the movement 
for providing still further means of locomotion of a similar 
kind. For consideration during the forthcoming session of 
Parliament there are no fewer than five Bills which propose 
either the construction of new electric railways or the 
extension of lines already authorised. 


GREAT NORTHERN AND CITY RAILWAY. 


Among the most important of these is the Great 
Northern and City Railway Bill, which is a proposal for 
the incorporation of a new company with powers to 
construct a line of railway from the Canonbury branch of 
the Great Northern line near Finsbury Park to the City. 
The capital of the proposed company is fixed at £1,500,000, 
in shares of £10 each, and the works which it is proposed 
to execute are (1) a railway five furlongs 5:70 chains in 
length in the parish of St. Mary, Islington, commencing by 
a junction with the up-line of the Finsbury Park and 
Canonbury branch of the Great Northern Railway and 
terminating at Drayton-park, Holloway ; (2) a railway one 
furlong one chain in length commencing by a junction 
with the down-line of the Great Northern Railway and 
terminating at the same point as Railway No. 1; 
(3) a railway two miles five furlongs 1:40 chains in 
length, commencing by a junction with the terminus of 
Nos. 1 and 2 railways and terminating in the parish 
of St. Stephen, Coleman-street, at Finsbury-pavement, 
opposite the north side of West-street. The method 
of construction proposed is similar to that adopted 
on the City and South London line, the greater portion 
being constructed in two tunnels for separate up and down 
traffic. The railway will be approached by means of stairs 
or inclines, and hydraulic or other lifts. The tunnels are 
to be constructed by means of steel or other sufficient metal 
shields, driven forward by hydraulic pressure as the work 
proceeds, the shields being of sufficient length to protect 
the whole of the soil for a reasonable distance both in front 
and behind the working faces. The Bill provides that the 
exits and entrances of the station buildings and the waiting 
accommodation for passengers shall be so designed and of 
such an extent as to secure the least practicable inconveni- 
ence to the public traffic in the adjoining streets, and plans 
of the stations outside the City are to be submitted to the 
London County Council. The period for the completion of 
the works is limited to five years, and provision is made 
for cheap fares for the labouring classes, the proposal being 
to run two trains each morning and evening at fares not 
exceeding a penny foreach journey. Power is given to enter 
into an arrangement with the Great Northern Company to 
construct the line. 


ISLINGTON AND THE CITY. 


The City and South London Railway Company have 
brought in a Bill repeating their proposal of last year for 
the construction of a line extending their system to The 
Angel, at Islington. Last session the Bill was thrown out 
mainly because of the fact that no physical junction was 
provided in the City with the existing line. It is now 
proposed to construct a line from near the St. George's 
Church, in the Borough, to the northern end of the City- 
road, Islington, near The Angel—a distance of two miles 
five furlongs three chains and 50 links—and, in addition, 
two subways for foot passengers; the first, under the 
High-street, Borough, to afford an access from the under- 
ground electric railway to the London and Brighton 
and South-Eastern Railway stations at London Bridge; 
the other, under Arthurstreet East, which will give 
access to the present electric railway at its terminus at 
Fish-street-hill. The mode of construction is the same 
as that described above, and the period named for 
the completion of the works is five years. Provision is 
made for agreements with the Metropolitan, the Metro- 
politan District, the Joint Committee of those railways, 
the London, Brighton, and South Coast, the Great Northern, 
and the Central London Railway for the purposes of con- 
struction, working, traffic, etc., aud the City and South 
London Company is to be authorised to raise an additional 
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capital of £810,000, with further borrowing powers of 
£270,000. 


CENTRAL LONDON RAILWAY. 


The Central London Railway Company, who were em- 
powered last session to construct a line from Shepherd’s 
Bush to the City, are proposing this session to extend their 
powers by the making of a line from under Mansion House- 
street, near the junction with Queen Victoria-street, to the 
Liverpool-street Station of the Great Eastern Railway Com- 
pany. In respect of this scheme they propose to raise an addi- 
tional capital not exceeding £150,000, in shares of £10 each, 
and to take additional borrowing powers to the extent of 
£50,000. The time proposed for the carrying out of the 
work is limited to five years, and the rates and charges are 
to be the same as were authorised in the Act of last session. 
Power is proposed to be taken to enter into agreements 
with the Great Eastern Railway Company, the London and 
North-Western Railway Company, the North London 
Railway Company, and the Metropolitan Railway Company 
for the interchange, transmission, and delivery of traffie on 
the respective railways, as well as for the constructiun, use, 
management, and maintenance of the stations, subways, 
lifts, etc., of the company. 


BAKER-STREET AND WATERLOO. 


There are no less than three new railways projected from 
and to Waterloo, one of which is an underground railway 
to be worked by electricity, commencing at the western end 
of New-street, Upper Baker-street, in the vicinity of Dorset- 
square, running thence by the southern end of Langham- 
place at its junction with Regent-street, the Quadrant in 
Regent-street, opposite the County Fire Office, to James- 
street, Lambeth, about 90 yards from its junction with 


Lower-marsh. The first directors of the new company 
would be Colonel the Hon. Henry Walter Campbell, 
Major-General Charles Taylor u Plat, Colonel 


Ambrose Humphrys Bircham, Lieutenant-Colonel Francis 
Douglas Grey, Mr. Arthur Ralph Ricardo, and one 
other person to be nominated by the foregoing. The 
capital would be £1,250,000, consisting of 125,000 £10 
shares, with power to subdivide the same into preferred 
and deferred half shares. It is sought to enter into 
working agreements with the Metropolitan, South-Eastern, 
Metropolitan District, Central London, and London and 
South-Western Railway Companies. Cheap fares, not 
exceeding ld. for each journey, would be charged to the 
labouring classes up to seven o'clock in the morning and 
after six o'clock in the evening. The Bill also contains 
clauses saving the rights of the Crown, the Thames Con- 
servancy, under whose direction the works under the 
Thames would be executed, and the London County 
Council, and general provisions for the protection of water, 
gas, hydraulic power, and electric companies ; and the time 
fixed for the completion of the works is five years. 


ROYAL EXCHANGE AND WATERLOO. 


In addition to the intended Waterloo and City Electric 
Railway, it is also proposed to extend the London and 
South-Western and London, Brighton, and South Coast 
Railways to a terminus in the City, for which purpose it is 
sought to incorporate a new company, consisting, among 
others, of the Hon. F. S. A. Hanbury-Tracy, Major John 
Eustace Jameson, Mr. Campbell Praed, and Mr. James 
Cholmeley Russell, with a capital of £2,700,000, divided into 
270,000 £10 shares. Junctions would be formed with 
the main, Windsor, and other lines of the London and 
South-Western Company at Waterloo Station, and with 
the London, Brighton, and South Coast Railway in the 
parish of St. John, Horseleydown, where it crosses Ber- 
mondsey-street by means of a bridge; and the new lines 
would run by way of Southwark-street to a point in the 
City close to the junction of Crooked-lane with Arthur- 
street, crossing the Thames by means of a bridge, in con- 
nection with which a free public footway would be con- 
structed. Three years is the time fixed for the compulsory 
acquirement of land, and five years for the completion of 
the works. It is also sought to enter into working agrec- 
ments with the London and South-Western and the London, 
Brighton, and South Coast Companies, and to pay interest, 
out of capital during construction. 
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TRADE NOTES—ELECTRICAL AND MECHANICAL. 


LATHE ATTACHMENT. 


A modified form of sha 
illustration, designed by M. Rogers, of 21, Finsbury- 
pavement, E.C., to meet the demand for a tool of this class 
capable of working on light-built single-geared treadle 
lathes, such as are used by amatours and other light metal- 
workers. The stroke is fixed, and is determined by the 
throw of the eccentric sheave, shown in Fig. 2, which is 
screwed direct to the nose of the mandrel, and travels in the 
grooved path upon the sliding face-plate, thereby imparting 
a noiseless reciprocating motion to it. The stroke in the size 
shown, which is that adapted to a 4in. centre lathe, is about 
Sin., which enables as many as 120 strokes per minute to 
be taken with ease in soft metal, such as brass or gunmetal. 


L4 


New Form of Lathe Attachment. 


The V-shaped packing blocks are of guumetil, and an 
adjustment is provided for taking up wear. When fitted 
with a parallel sies. this little tool will rapidly shape odd 
ieces of metal which would otherwise have to be filed up. 
ger work is bolted to the grooved face-plate. The 
slide rest is operated by hand or by a self-acting motion. 
The price, which is Seats should place it within the 
reach of every met al-worker. 


A NEW FORM OF ELECTRIC MEASURING INSTRUMENT 


The accompanying illustration shows an electrostatic 
instrument recently brought out by Messrs. Swinburne 


2,000-Volt Street Lamp with 
Transformer. 


Swinburne’s Electrostatic 
Instrument. 


and Co. for experimental work in connection with alternate 
currents. Instead of quadrants there aro two pair of half 
discs, so that the angle of deflection can be large. The 
needle consists of two half discs fastened on a metallic 


ing attachment is shown in our | not suitable for high pressures. 
r. F. 


arbor. Itis held by top and bottom metallic suspensions. 
One disc is in the upper box and the other in the lower. 
The boxes are connected, not to ordinary terminals, but to 
highly-insulated flexibles; as the ordinary terminals are 
The instrument can be 
used as a voltmeter ; or it may be connected up to measure 
power by any of the various methods involving two 
readings. It can also be connected up as a direct-reading 
wattmeter. The electromagnet below the boxes acts on a 
copper drum, and renders the instrument dead-beat. This 
magnet is excited by a cell For large readings the torsion 
head and pointer on top of the instrument are used, but 
for small readings the mirror is employed. Four of these 
instruments have been lent to Dr. Fleming to carry out 
experiments on the measurement of power by various 
different methods. 


A TWO THOUSAND-VOLT STREET LAMP. 


Street lighting by alternate currents has for some time 
past presented considerable difficulties. In most cases 
transformers are arranged in the houses, and the stations 
have high-pressure leads only. To run incandescent lampe 
it is therefore necessary to employ transformers and a 
system of low-pressure leads. Messrs. Swinburne and Co. 
have brought out a lamp which contains a small trans- 
former, and is connected direct to the high-pressure system 
without any low-pressure leads. A 32-c.p. lamp, with pro- 
tector, is arranged under a large enamelled iron shade, 
which is secured to the base case of a small transformer. 
The efficiency of the transformer is high, considering how 
small it is, being, according to the makers, just under 90 
per cent. 


COMPANIES' MEETINGS. 


ELMORE'S WIRE MANUFACTURING COMPANY, LIMITED. 
Directors: J. Jepson Atkinson, Esq. ; Edward J. Carson, Esq.; 


John T. Cooper, Ee: John Macfarlan, Esq. ; Sir John H. Morris, 
K.C.S.I. ; William Elmore, Esq. (managing director) Secretary : 
Mr. J. Shurmer. 


Report of the Directors presented at the first ordinary general 
meeting of the Company, held at the Cannon-street Hotel, E.C., 
on Wedneeday last. 

The Directors have the pleasure to submit their report, and the 
accompanying statement of the Company's audited accounte, for 
the period commencing with the incorporation of the Company on 
March 15, 1890, and ending on October 31, 1891. The period in 
question has been devoted entirely to the erection of the Company's 
works upon 13 acres of freehold land urchased from the parent 
company, and immediately adjoining that company's works. The 
main building consiste of a series of bays, each 400ft. long by 35ft. 
wide, having a total width of 350ft., under one roof, and covering 
a space of about 34 acres. These buildings have been designed with a 
view to an output of 140 tons per week. There are also offices for 
the staff and Managing Director complete in every respect, together 
with convenient store and packing-shed, with sidings from the 
Midland and Great Northern Railways already connected u 
therewith. The actual progress made at the works, as repo 
by the Managing Director, is as follows: Buildings, comprisin 
shop, engine-house, depositing-sheds, boiler-house, dynamo an 
engine house, and machine shop, for an output of 140 tons per week ; 
chimney shaft, 240ft. high, for 280 tons; railway sidings; over- 
head cranes throughout, and melting furnaces and fiues for 140 
tons; boilers, generating engines, dynamos, and electrical 
switches for 44 tons; fuel economisers, tanks, and tank gearing 
for 35 tons; engine and dynamo for the electric lighting of the 
whole works inside and out ; shop engine, shafting, and additional 
gearing ; slitting, flattening, straitening, and other machinery for 
70 tons a week. From this enumeration it will be seen that the 
works will make a start with an output of about 35 tons a week. 
This can be readily increased up to 70 tons a week with little 
additional expenditure above that already incurred. The Company 
has also acquired from the parent company, upon a moderate 
royalty, the sole license outside the requirements of the parent 
company for the manufacture of copper sheet under a patent 
taken taken out by the prone company year, and the 
Board consider, in view of the large demand for copper sheet, 
that this license will prove of great value. Since the Com- 
pany was formed and the buildings commenced, the Directors 

ave learned with satisfaction that the whole of the proposed 
output can be readily disposed of in the form of ribbon or tape, 
aad: planished sheet, at a profit considerably in excess of that 
estimated from the sale of wire spirals. The Company will there- 
fore neither erect wire-drawing plant on a large scale for the 
present, nor dispose of its copper risa to wire-drawers, thus 
adding to the groes earnings of the Company one manufacturing 
profit. Mr. Elmore, managing director, reporte that early in the 
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year 1892 the Company will be in a 
with an output of 35 tons r week. In regard to the 
accounts, these are exceedingly simple; inasmuch as no 
trading account having yet been opened, the only outgoings beyond 
capital expenditure are those occurring under administration 
expenses, which, however, have been reduced by one-half, largely 
in consequence of the satisfactory profit derived from a judicious 
investment last year in Consols and Bank of England stock. The 
auditors, Messrs. Deloitte, Dever, Griffith, and Co., offer them- 
selves for re-election, and the Directors recommend a payment to 
them of 35 guineas for their services. 


pon to commence 


BALANCE-SHEET, 3lsT OCTOBER, 1891. 


Dr. £ s d. E 8. d. 
Nominal capital 
150, 000 ordinary shares of £2 
/r Rie E 300,000 0 O0 
10 founders' shares of £2 each 20 0 O0 
300,020 0 O0 
Share capital issued — | 
67,385 ordinary shares of £2each 134,770 0 0 
1,360 less shares forfeited......... 2,720 0 0 
66,025 132,050 0 0 
Less calls in arrear ......... 12,751 5 0 
119,298 15 0 
Add amount received on 
forfeited shares ......... 390 0 0 
119,688 15 0 
10 founders’ shares of £2 each ...... 20 0 0 
— 119,708 15 0 


Premium on shares issued — 


El per share on 66,025 shares. 66,025 0 0 
Less in arrear .............. . "t 3,240 0 0 
62,785 0 0 

Add premiums received in respect 
of forfeited shares 62 10 0 
62,817 10 0 


Of which one-half credited to vendors in part con- 
sideration of purchase price ............... ........ 


31,423 15 O0 
Reeerve fund—one-half of premiums received to 


E S E E E QNT Del vas ORDRE Seu CRI FUR 31,423 15 0 
Sundry cred ĩitor/mn UU 4444 8,301 19 11 
£190,858 4 11 
Cr. £ s.d. 
Cosb of licensees . 111,505 0 0 
Cost of land at Leeds . 13,000 0 0 
Investment account ........... e eerte erret 8,200 0 0 
Bula ing ovis — £25,891 5 6 
Plant and machinery............ T 15,391 5 9 
— — 41,282 11 3 
Stock of raw copper TU . 5,314 17 10 
Furniture, fixtures, and fittings ....................... 329 14 10 
Administration expenses, viz.: 
Rente, rates, and insurance ...... £427 18 8 
Stationery, printing, and adver- 
Fiss niter eian. 210 3 10 
Travelling expenses 78 611 
w charges, et E 190 8 3 
rr, 102 7 6 
Salaries e 1,812 6 0 
Directors' fees to Sept. 30, 1891 2,250 0 0 
Office expenses, postages, etc. ... 196 14 3 
—— 5,268 5 65 
Less : 
Interest and dis- 
count received ...£1,725 3 5 
Profits on  invest- 
ments 891 18 7 
Transfer fees ......... 76 18 6 ae 
— 2,694 0 6 
2,574 4 11 
Sundry debtorsUUU·Uꝛ r . .. . . . 485 6 5 
Cash at bankers and in hand: 
eee soos 7,315 17 10 
Aline eren 850 11 10 
— 8,166 9 8 
£190,858 4 11 


The first annual ordinary general meeting of the shareholders of 
Elmore's Wire Manufacturing Company, Limited, was held on 
Wednesday at the Cannon- street Hotel, under the presidency of 
Mr. J. Jepson Atkinson. 

The Secretary (Mr. J. Shurmer) having read the notice con- 
vening the meeting, 

The Chairman said: (ientlemen, tbe report speaks for iteelf, and 
is so exceedingly simple that in addressing you I can have very 
little to say. hat will strike you firat is that a company calling 
itself a wire manufacturing company should propose to you, its 
shareholders, after you have subscri your capital, not even to 


put down plant to draw wire at all. This admite of an easy expla- 
nation. Gentlemen connected with the wire-drawing trade, and 
having large capital invested in drawing plant, approac ed us some 
time previous to your last general meeting, and having 55 y 
tested the quality of the copper to be produced by us offe to 
take our entire output at a price which, while aN UE us, did 
not interfere with their own business of drawing. Your Directors 
considered that this arrangement was better than entering into 
competition with the whole trade. This was explained to you at 
the last general meeting. Since then we have ascertained the 
fact that by depositing our large copper tubes up to about 
jin. and over, and: then cutting them up into a wide spiral 
of, say, 2in., which can bo done very easily indeed, we have 
a form of copper-ribbon or tape used for electric lighting 
and transmission of power. While the demand for this copper- 
tape exceeds our entire output, the price is much in excess of 
the best price we could obtain for wire spirals such as the wire- 
drawers would have taken ; so that, even before the whole of our 
works are complete, we shall have a better market for our produce 
than was contemplated when the prospectus was issued. The 
electric lighting of a town like s would keep us busy for a 
length of time, and I am informed that for the electric lighting of 
London alone over 100,000 tons of this kind of strip will be used. 
A second very simple invention is likely to form an important 
source of revenue to us, It was found that by exposing the mandrel 
to the oxidising action of the atmosphere for a few minutes when a 
certain thickness of copper was a era upon it, and then continu- 
ing the operation till a similar thickness of copper was deposited, and 
by a continual repetition of this process, a series of tubes could be 
formed entirely separate and distinct from one another. One cut 
down the length of these superimposed tubes gave, when opened 
out, a number of beautifully-burnished sheets of perfectly even 
surface and thickness, and equal in every way to those known in 
the trade as planished sheets. These, of the size furnished by us, 
cannot be procured at the present time in the market, and conse- 
quently they will command a high price. All I have to say in 
addition to this is that this meeting was put off to the last 
minute in the hope that I should be able to announce to en that 
the 35-ton plant was at work. The fog and the Christmas 
holidays have prevented it, but there is steam in our boilers 
and very little more to do at the plant, and we hope within three 
weeks or so to be at work. Our business being a mere repetition 
of the same process over and over again, and the fact that we have 
no customers to seek or market to create, make it evident that as 
soon as ever we get a start our dividend-earning will commence. 
Some of you have seen the works, and know from what you have seen 
that a great deal has been done, and the drawing on the table will 
give those who have en down an idea of the size of our 
premises, which, I am told, comprise the largest shod in York- 
shire. To give you an idea of show large a place it is, I may say 
that I took the managing direétor of the largest coal company in 
the North of England to see Mr. Elmore, and as wo walked through 
the buildings he said to me: ** I suppose you are going to employ 
5,000 hands here." I took him to Mr. Elmore, who, afte showing 
the labour-saving apparatus and the process, was able to tell him 
that we should not employ 5,000, or 1,000, or even 100 hands, but 
leas than 30. That will give you some idea of the advantages of 
the process. I havo nothing further to say to you, gentlemen ; 
but Mr. Elmore or I will be very glad to answer any questions 
that may be put to us. 

Mr. William Elmore (managing director): The drawings on 
the table will give you some idea of the magnitude of the buildin 
and of the operations carried on. We have one building whic 
will cover something like 34 acres under one roof—one of the most 
magnificent buildings in Yorkshire. It is all complete now, and 
one-third of the plant will certainly be ready for operation in the 
course of a fortnight; that is equal to 35 tons per week. I may 
say that we have been impeded very much indeed by the very 
serious delays of the various contractors who are supplying the 
manufacturing 3 and some of the buildings. Tho contractors 
who put the roof on the large building to which I have just referred 
were something like five months behind with their contract ; but 
everything about the building is now completed, and the plant is 
capable of turning out 35 tons per week. We have got steam in 
the boilers now, and the engines are actually working, therefore 
there is not the slightest doubt that in & fortnight from now we 
shall be commencing the output I have mentioned. As soon as the 
first 35-ton plant is in operation we shall commence upon the next 
portion of 35 tons, and so on until we fill the whole of this building, 
which is capable of an output of 140 tons per week. "There is & 
demand upon us even at the present moment for far more than we 
can produce, which is exceedingly satisfactory, and at & very 
handsome price, which will leave a very large profit. I shall be 
very glad to answer any questions any gentleman may wish to put. 

Mr. Guarracino said Mr. Elmore had stated that with the 
present plant there would be an output of 35 tons per week. He 
wished to ask if it was simply a question of multiplying the tanks, 
etc., to increase the output to 140 tons, or whether they would 
require further motive power. 

Mr. Elmore, in reply, said this was fully explained in the report. 
Buildings, comprising shop, engine-house, depositing-sheds, 
boiler-house, dynamo and engine house, and machine shop, had 
been completed for an output of 140 tons per week. The chimney 
shaft, which was 240ft. high (a magnificent piece of work), was 

ood for an output of 280 tons. The railway sidings on the 
Midland and Great Northern Railways had been completed. The 
overhead cranes had also been completed, as well as the melting 
furnaces and flues for 140 tons; the boilers, generating engines, 
dynamoe, and electrical switches for 44 tons, and the fuel 
economisers, tanks, and tank gearing for 35 tons. The engine 
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and dynamo for the electric lighting of the wholeworks, inside and 
out, had likewise been completed, and also the shopengine, ehafting, 
and additional gearing and slitting, flattening, straightening, and 
other machinery for 70 tona a week. Therefore, with very little 
additional expense they would have an output of 70 tons per week, 
but they intended to commence with 35 tons. 

The Chairman then moved: That the Directors’ report and 
statement of accounts for the period ending October 31 last be 
passed and adopted." 

Mr. Edward J. Carson seconded the resolution, which was put 
and carried unanimously. 

Mr. Sorutton proposed the re-election of Messrs. Deloitte, 
Dever, Griffiths, and Co., as auditors for the ensuing year. 

Mr. White seconded the motion, which was agreed to. 

Mr. Numer moved: That the best thanks of the meeting be 
given to the Chairman for presiding on this occasion, and also to 
the Directors and officers for their efficient management of the 
affairs of the Company." 

This was seconded by Mr. White, and passed with acclamation. 

Mr. Guarracino said he did not think the shareholders should 
pare without according a special vote of thanks to Mr. William 

more. 

Mr. John T. Cooper seconded the resolution, which was ado 

Mr. Elmore, in acknowledging the compliment, expr the 
hope that no effort on his part would be wanting to make the 
business a thorough success, as he intended it should be. 

The proceedings then terminated. 


ELMORE’S PATENT COPPER DEPOSITING COMPANY, 
LIMITED. 


Directors: J. Jepson Atkinson, Esq.; Edward J. Carson, Esq.; 
John T. Cooper, Eaa, ; G. C. V. Holmes, Esg. ; John Macfarlan, 

.; Sir John H. Morris, K.C.S.I ; Frederick L. Rawson, Esq., 
M. I. E. E.; William Elmore, Esq. (managing director). Secretary: 
Mr. J. Shurmer. 

Report of tho Directors presented to the second ordinary general 
meeting of the Company, held at the Cannon-street Hotel on 
Wednesday last. 

Your Directors have pleasure in submitting to the shareholders 
their report, and in congratulating them on the satisfactory 
technical and commercial prospects of the Company. They also 
submit the accompanying statement of the accounts for the year 
ending Jane 30th, 1891, which shows a credit balance at the end 
of the preceding year of £77,825. ls. 4d, from which two 
dividends of 10s. each, making £1 on each £2 share, were paid. 
It will be seen that the accounts show credit balances on the 30th 
June last of £14,261. 17s. 10d., made up of £5,000 royalties on 
cop sheets received in advance, £8,558. 7s. premiums and 
profit on land, and balance of profit and loss of £703. 10s. 10d., 
a satisfactory result considering that the Company had only been 
able to manufacture small quantities of articles at the date of the 
making up of the accounts—work on a large commercial scale not 
having been then commenced. The Directors have much satis- 
faction in announcing the successful completion of the 20-ton 
pant and thus the programme of work set forth in the prospectus 

been carried out. The cost of manufacture has also now 
been found to be only about jd. per pound weight of 
finished goods (see d b below)—that is to say, about one-half 
the cost that the Directors estimated in the prospectus— 
whilst the statements as to the technical features of the 
process have been entirely proved. The Directora are the more 
gratified in being able to refer to these resulte, as, though the 
application of the essential part of the Messrs. Elmore’s invention 
has remained unchanged, various difficulties connected with the 
mechanical details of the process, inseparable from the commercial 
development of all important inventions, were encountered These 
caused some considerable delay. The Managing Director reports 
that all these difficulties have now not only been successfully 
overcome, but that they have led to the taking out of additional 
patente of great value, which will have the important practical 
effect of prolongin the monopoly of the invention. Foremost 
amongst these may be mentioned the patent for the manufacture 
of sheet copper, the license to work which on a royalty, which 
will prove a valuable source of income to this Company, has been 
ris to Elmore’s Wire Manufacturing Company. The Directors 
esire specially to draw the attention of the shareholders to the 
purchase of the Haigh Park Estate, Leeds, consisting of 127 acres 
of freehold land, on a porion of which site the Company’s works 
have been erected. The purchase of this property was rendered 
advisable by the impossibility of acquiring portions of it required 
for the purposes of the Company and its future extensions, 
except at the price of £2,000 per acre, whereas the price 
actually paid for the whole estate was only £534 per acre, in- 
cluding all expenses. The land is within half a mile of the 
3 of Leeds, connected by sidings with the Midland and 
Great Northern Railways, and has a wharf on the Aire and Calder 
Canal, which latter bounds the estate for three-quarters of a mile. 
It bas an extensive frontage to the Pontefract high road, and is in 
close proximity to cheap coal supplies. The new line of the South 
Leeds Junction Railway, for which a Bill has been lodged in 
Parliament, is planned to run through the estate. These advan- 
tages and improvements have resulted in what the Directors 
foresaw—viz., a great increase in the value of the land, which 
must make the purchase a valuable acquisition for the Company. 
Negotiations have already taken place for the sale of portions at a 
considerably higher price than that paid. A plot of 13 acres has 
been disposed of at £1,000 per acre to Elmore's Wire Company, 
and this price, whilst yielding an excellent profit to your Company, 


is nevertheless 50 per cent. below the price demanded for this plot 
by the former owner, and the Directors are advised that they will 
be enabled to dispose of the whole of the land not required for the 
purposes of the Company at a similar profit. The VP sp ado of 
the 20-ton plant was lately marked by an invitation to the larger 


shareholders to see it at work, and over 100, from various parte of 
the country, availed themselves of this invitation, and they 
expressed the greatest satisfaction at what they saw. The 


Messrs. Elmore have made a joint report to the Board as to the 
earning powers of the works. This report is of a most important 
character and is enclosed herewith. By this report it will be seen 
that the profits of the works as now completed are put at over 
£45,000 per annum, being 30 per cent. upon the present capital of 
the Company, whilst when the time comes for doubling the output 
to 40 tons per week the protits will be increased to over £95,000 
per annum, equal to nearly 50 per cent. upon the increased capital 
that will then be required. These returns, extraordinary as they 
may seem, Mr. Elmore fully believes will be exceeded by 
actual results ; and considering that the report takes no account 
of important sources of profit, such as sales of licenses, 
recovery of precious metals, and special kinds of work, the 
Directors see no reason to doubt the conc usions therein contained. 
From the numerous testimonials from important firms, copies of 
some of which have already been despatched to the shareholders, 
it has been shown that the goods supplied to customers have given 
complete satisfaction, and of this the numerous repeat orders, and 
the offers of a very large additional business at remunerative 
prices, are a still better ahd more practical proof. The Directors 
desire, in conclusion, torecord their belief that now that the Company 
may be considered to have entered upon ita legitimate manufac- 
turing business on a commercial scale, the shareholders will find 
that in the Elmore invention they possess a process that will be a 
continued source of profit, increasing from year to year, as the 
quality of the goods produced becomes more and more known. 

he Directors who retire are Sir John Morris, Mr. Atkinson, and 
Mr. Carson; the former, owing to ill-health, does not seek re- 
election ; the latter two are eligible and offer themselves for 
re-election. The auditors, Messrs. Price, Waterhouse, and Co., 
also retire and offer themselves for re-election. 

Since the Directors' report was made out, the result has been 
received from Leeds of an important competitive trial that has 
just taken place of an Elmore tube Qin. in diameter and jin. thick 

ainst the best brazed tube obtainable, of similar size, made by 
the ordinary system. The tests showed that the brazed tube 
burst in an uneven manner at 448lb. pressure. The Elmore tube 
stood 1,456lb. pressure, being over three times as strong, and then 
gave way diro and evenly. Some idea may be formed of 
the strength of the Elmore tube when it is mentioned that the 
testing machinery had to be s 


cially prepared, owing to the 
enormous resisting power of the 


lmore tubes. 


REvORT OF MANAGING DIRECTOR. 


To the Directors, Elmore's Patent Copper Deposting Company, 
Limited, 
Pontefract-road, Leeds, Nov. 30th, 1891. 

Gentlemen,—As requested, I beg to hand you my estimate of 
the approximate annual profits to be earned by the 20-ton per 
Aft plant, now complete and in operation at the above works, as 
ollows : 
Proceeds of 20 tens of copper tubes and other articles, 

per week, which, per annum (of 50 weeks) is 1,000 tons, 

equal to 2,240,000 pounds weight, at ls. per pound  ... £112,000 
(Is. 13d. per pound weight of copper being the average 

selling price calculated upon the total of the orders now 

on the Company's books being executed). 
It is important to note that for every ld. per pound over 

1s. added to the selling price of tubes manufactured by 

this Company, on a basis of 20 tons per week, over 

£9,000 per annum will be added to the profits. 

Less cost of production. 

Deduct cost of 1,081 tons rough copper bars, at £50 per 


ton (market price of Chili bar to-day is £44. 10s.) ...... 54,050 
£57,950 
*Coal consumed, 80 tons per week, say 4,000 
tons for 50 weeks at 108. per ton "nm £2,000 
*Labour £40 per week is per annum of 50 weeks... 2,000 
*Oil, chemicals, and sundries, say £10 per week, 
is per annum of 50 weeks 500 
*Contingencies, at £10 per week .............. ......... 500 
— 5,000 
52,950 
Allow for depreciation of plant. ,900 
INGO DEOBU.. oi ono doa S a ERE EDO U uH US £50,450 


Equal to about 4d. per pound weight for cost of manufacture. 


Upon the basis of actual cost at these works, and experienoe 
gained on the practical scale to date, I have added to every item 
rom 25 per cent. to 50 per cent. for the purpose of meeting any 
contingency and being „ safe. Vou will be pleased to note 
that the cost of manufacture is about 3d. per pound, my original 
estimate being ld. per pound. I have made a deduction for wear 
and depreciation at the rate of 50 per cent. of the total workin 
expenses. Without taking credit for gold and silver recove 
from the raw copper, or for the large extra profit to be derived 
from special kinds of work which the Company's process enables it 
to take at from 2s. 6d. to 58. per pound (uu bersedii hand u 
at a much greater coat), the net profit equals over 33 per etii, on 
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£150,000, the issued capital of the Company. Owing to the high | 


quality of the Company’s manufactures, and the demand for them 
indicated by the largely-increasing number of applications for 
quotations and offers of work, it will be necessary to increase the 
existing plant, to double the present plant of 20 tons per week and 
make it equal to 40 tons per week. 


The profits will then be, on the above basis, for 20-ton 


dol qo ui ge REDE £50,450 
Add for double the production . .. 50,450 
£100,900 


There will be required for this extra production £20,000 for plant 
and £30,000 for working capital; this will make the total capital 
issued £200,000, on which, on the above basis of profit, the return 
would be over 50 per cent. per annum. Moreover, there is no 
reason for taking 40 tons per week as the limit of production. 
For instance, the French Elmore Company's works, which are 
nearly completed, are upon a scale of production of 80 to 100 tons 
per week, and the general manager, M. Secretan, writes that 
already he sees that the demand will enable the Company to 
double or even treble the plant within a short period. From the 
above facts it will be seen that in the Elmore invention the 
Company possesses a property not paralleled in the whole range of 
industrial investments, and now that the delay in getting the 
20-ton per week plant at work—delay incidental to all new die- 
coveries—has been overcome, the extraordinary earning power of 
the ee aes will be appreciated.—I am, Gentlemen, yours 
respectfully, WILLIAM ELMORE, Managing Director. 


P.S.—I have not included in the above estimates the cost of the | 


London and Leeds office expenses, salaries, and Directors’ fees, 
amounting in all to, say, £5,000 per annum, although up to the 
present time these expenses have only slightly sxeaaded one-half 
that sum. 

BALANCE-SHEET, JUNE 30, 1891. 


Dr. £ sd. £ s. d. 
Nominal capital 


100,000 shares of £2 each ......... 200,000 0 0 
Of which there have been issued 
75,000 shares ee eeeen 150,000 0 0 
Less calls not yet due......... 6,500 0 0 
143,500 0 0 
Mortgages on land and interest to Juue 30, 

Il ³ðVA ⁵ (- 43,371 16 8 
Sundry credi tors MRNA NER 4,744 17 2 
Royalties received in advance on 

copper sheet license ...... ........ 5,000 0 0 

eserve account — 
Premiums received on new shares 

issued and £7. 10s. received on 

forfeited shares 2,507 10 0 
Profit on 13 acres of land sold, 

being amount received after de- 

ducting proportion of cost of land 

and expenses, interest on original 

purchase-money and cost of 

mortgages ........... eene 6,050 17 0 

Profit and loss — 8,558 7 0 
Balance as per account 703 10 10 
———— 9,261 17 10 


£205,878 11 8 


Cr. £ 8. d. £ s. d. 
Purchase of 127 acres of land at 
Haigh Park, Leeds, including in- 


terest and costs. 67,887 16 8 
Less proportion of cost and ex- 
penses of 13 acres sold...... db dud 6,949 3 0 
——————— 60,938 13 8 
Buildings, sidings, and wharf, as 
at June 30, 1890 .. ..... 00. ........ 8,011 18 8 
Additions during the year ending 
June 30, 1891 ........ ............... 3,512 16 10 
11,524 15 6 
Plant, machinery, etc., as at June 
30,- 1890 co iier oilicetecw cured, 11,339 1 1 
Additions during the year ending 
30th June, 1891........................ 11,110 15 10 
— — 22,449 16 11 
Patents as at 30th June, 1890 ...... 80,000 0 O0 
Additions and expenses during the 
year ending 30th June, 1891.. ... 702 17 6 
80,702 17 6 
Sundry debtors........................... 1,899 14 5 
Ordinary and founders’ shares in 
Elmore’s Wire Manufacturing 
Company, Limited, at cost 11,953 9 0 
— — 13,853 3 5 
Stock in trade — viz.: 
Raw material ........... ..... ......... 6,421 4 8 
Manufactured goods ..... .. ......... 803 2 9 
Sundry stores 582 13 1 | 
— 7,807 0 6 
Fixtures, furniture, and fitting... q 947 8 5 
Cash at bankers and in hand ......... e ves 7,654 15 9 
£205,878 11 8 


| that we are now r 


PROrrr AND Loss ACCOUNT FOR THE YEAR ENDING 30TH JUNE, 1891. 
Dr £ 


Advertising and exhibition expenses . 108 14 9 
Travelling expenses and general charges ............... 251 12 9 
Rent, rates, and insurance ..........ssssssssss 349 4 4 
Balance of income tas. æ „ 103 12 3 
Stationery, printing, and post agen 306 10 6 
Maintenance of patents, legal and  profeesional 
hagge 358 14 9 
Maintenance of plant and re pairs . 543 9 8 
Directors? fes Feet cess exse tete 1,452 19 6 
Sale & 2,317 17 5 
Balance carried to balance- sheet . 703 10 10 
46,556 6 9 
Cr. £ s.d £ s. d 
Balance, 30th June, 1890........ .. ...... 77,825 1 4 
Less appropriated as under interim 
dividend of 10s. per share (less tax) 
id April 18, 1890, £34,125 ; 2nd 
ividend of 10s. per share (less tax) 
paid July 29, 1890, £34,125 ; income 
tax on the latter, £875 ; preliminary 
expenses, £1,850 ; Directors’ percen- 
tage of profits to 30th June, 1890, 
£3,930. 13s. Ud. ........ .................. 74,905 13 1 
— —— 2,919 8 3 
Balance of factory account, including amount re- 
ceived from Elmore's Foreign and Colonial Patent 
Copper Depositing Company, Limited, for labora- 
tory and experiment ex penseees 1,398 17 6 
Sales of licenses............ CC 1,581 0 0 
Interest and discounnn ii eene 417 14 7 
Transfer fees, et 2 239 6 5 
£6,556 6 9 


The second annual ordinary general meeting of Elmore's Patent 
Copper Depositing Company, Limited, took Sacs on Wednesday 
at the Cannon-street Hotel, Mr. J. Jepson Atkinson presiding. 

The Seoretary (Mr. J. Shurmer) having read the notice calling 
the meeting, 

The Chairman said: Gentlemen, there is an old saying, Good 
wine needs no bush,” and I think that after the report we have 
been able to send you you will not think it ne for me to 
address you at any great length. You will see by the report that 
all the preliminary difficulties have been entirely overcome, and 
eady to go forward and earn money for you, 
and pay you handsome dividends. When we double, treble, 
and even quadruple our present plant, which we shall, in due 
course, have to do, those dividends will be so increased that I 
honestly believe you will have a chance of getting returns 
of cent. per cent. upon your investment in the capital of 
the Company. You will be glad to hear that our difficulty is not 
to take orders, but to know what orders to refuse out of the great 
number on offer. As you know, there is a French Elmore Company, 
formed to work the process in France, and last week I had the 
honour of being invited to see their works. These works are now 
in operation, and though designed for an output of 90 tons a week, 
already their manager reporte that he can sell double their pro- 
pores output. From these remarks, and the figures which 

r. Elmore will give you, you will see there is not the slightest 
1 about our getting a sufficiency of orders. I have no 

ividend to declare, but I can state to you, gentlemen, that we are 
to-day actually earning a considerable one—there is £500 profit in 
our tanks for this week—and I myself expect that before very long 
we shall be able to send each of you a nice little cheque as the 
result of what we are earning. I should like to say a few words 
about our investment in land, referred toin the report. As you are 
aware, we are not a land company, and in the ordinary course 
we should only have bought sufficient land for our own imme- 
diate requirements; but being myself an adjacent landowner, 
and knowing well its value in the neighbourhood of the rising town 
of Leeds, and finding that we should have to pay something like 
£2,000 an acre for any extension of our works, and then be exposed 
later on, if we wished to further increase them, to still larger 
demands, I strongly urged the Board to make the purchase of the 
whole estate at Haigh Park. This the Company did not see its 
way to do at the time, and Mr. William Elmore very pluckily 
stepped in and bought the property. Later on, when the land had 
increased in value, and we saw the bargain that Mr. Elmore had, 
we readily accepted his generous offer to let the Company take 
over the purchase at the original price. Since that time, as we 
have mentioned, the value of the land has greatly increased, and I 
will read you a letter from a gentleman who is acknowledged in 
Leeds to be the greatest authority on the value of land in that 
neighbourhood. He writes as follows: 


** Aire and Calder Navigation, Leeds, December 26, 1891. 

‘ My dear Atkinson, — You ask me my views in regard to the 
Haigh Park Estate, lately belonging to Lord Stourton, and now 
acquired by a company with which I believe you are connected. 
It is a valuable property, and in the near future must become 
exceedingly so, as any considerable extension in the manufacturing 
industries of Leeds must necessarily be in that direction, for there 
is no land so suitable or now available. I do not know whether 
iore aware of the fact that the proposed South Leeds Junction 

ilway of the coming session passes through the estate on ite 
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western aide. This, if passed by Parliament, will enhance the 
value of the estate, although it is already exceptionally situated by 
having the Aire and Calder Navigation, with its easy connection, 
3 one side, and a junction with the Midland Railway on the south 
side. 

'* Altogether, I think the Company have done well to acquire 
the estate, and especially if they can afford to wait a while before 
realising.— Yours sincerely, W. H. BARTHOLOMEW.” 


In addition to this and the other advantages set out in the 
report, the Midland Railway Company have not only agreed to 
spend a considerable sum in improving the means of communica- 
tion with the estate, but have also arranged, later on, to build a 
passenger station contiguous to our oper In justice to Mr. 

ore I must say that he has worked like a Trojan, and, even if 
he has been slow in getting our Company to its present prosperous 
position, he has nevertheless given one of the greatest possible 
proofs of his zeal for the Company, and his interest therein, by 
giving up his purchase precisely on the same terms as he had 
procured it If he had been a stranger, there would have been 
nothing wrong in his asking £25,000 profit on the price, and then 
we should have had a bargain ; in fact, if at the end of a year or 
two the Company do not find that they have made age event 
bargain, I shall be very glad to take it off their hands. I think, 
therefore, that our thanks are very much due to Mr. 
Elmore for the excellent position he has put us into in 
that respect, and I have no doubt that, before we part, 
you will favour him with a vote of thanks instead of a 
cheque for the profit he might otherwise have made. Three 
members of the Board retire. Sir John Morris is not allowed by 
his physician to offer himself for re-election, but possibly he may 
be able to join us again later on. With regard to the other two 
members, Mr. Carson and myself, I may say that Mr. Carson, from 
his knowledge as a director of the Cape Copper Company, of which 
he was originally the manager, has been of great assistance, and is 
one of the four largest holders of our shares. I myself have every 
confidence in the great value of this invention, and have had ever 
since it was only an idea in the mind of the inventor. I hold over 
8,000 shares in the Company, and have upwards of £40,000 in the 
various Elmore companies, and have never sold a single share, 
even when they were at £8 each, which figure I believe they will 
soon be at again. On the contrary, I have been steadily increasing 
my holding. In fact, I may say the Directors of your Company 
are by far the largest holders in the Company holding, I believe, 
nearly a third of the issued capital. The Chairman then read a 
report from Mr. Elmore, confirmatory of his statements, to the 
following effect : 


“I beg to confirm my report of November 30 last, and the 
gratifying results I was then able to foreshadow, and to state that 
our experience since more than bears out my figures. Since my 
previous report of June 1, 1891, the new val id mandrel has 
proved to be all that I then claimed for it, and it even exceeds 
my expectations, simplifying the process immensely. I send you 
the two tubes recently tested by an independent expert, one 
made by our aloca burnishing process and the other one a 
brazed tube of the best ordinary make. The result of the trial 
p already know of—viz., that the Elmore tube turned out to 

not only more than three times as strong as the best brazed 
tube, but of such high uniform quality that, although the 
testing machine had to be specially made, the machinery actually 
gave way two or three times in the course of the tests, and had to 

strengthened to meet the great resisting power of the Elmore 
tube. From this it will be seen that the Company will practi- 
cally have the monopoly of steam-pipes of large diameter, and 
that marine engineers will at once abandon the use of brazed 
copper pipes, which have given them so much trouble of late by 
bursting under the high steam pressures used in the triple and 
quadruple expansion engines, some 50 or 60 lives having been 
lost during the present year from this cause; and I may state 
that we have already received some important communications 
and assurances to this end. The difference in the two kinds of 


tubes cannot be better expressed than in the words of the eminent | 


engineer who made the test, as follows: ‘I beg to inform 
you that I have to-day witnessed the burstin 
mental copper pipes, one made by your electro-burnishing 
process, the other an ordinary brazed tube, made by a first- 
class coppersmith in Leeds. The first pipe is 5ft. Gin. long, 
gain. in diameter inside, and jin. thick. The pressure was 
applied to the inside of this pipe by means of a three-throw 
hydraulic pump driven from the shaft in the shop. Up to a 
re of 1, 000lb. per square inch the pipe showed no signs of 
istress. At a pressure of 1,1761b. to the square inch the pipe 
commenced to expand in the middle uniformly, until this part of 
it became jin. larger in diameter than the other part, and water 
commenced to pass from four separate points almost opposite to 
each other, showing that the meiak was stretching uniformly, and 
that the pipe was almost on the point of bursting The pressure 
was again increased until 1,456lb. to the square inch was reached, 
when the pipe stretched at this part from 94in. outside diameter 
to llin., and at this pressure it burst, opening out in the centre of 
the pipe for a distance of about 10in., the fracture being 11in. wide. 
The pipe was afterwards measured, and it was found that although 


stretched uniformly to that extent, still when the pressure was 
released the pipe returned to a diameter of 10gin. The next pipe 
that is, the brazed one—was Qin. diameter, also 5ft. 6in. in length 
aod zin. thick. At a pressure of 120lb. to the square inch, one end 
of the pipe swelled to the extent of jin. in diameter for a distance 
of about 12in. from the flange, and as the pressure was increased 
to 300lb. the opposite ends swelled in like manner, which clearly 


of two experi- | 


proves that in heating the copper to flange it at each end its ulti- 
mate strength had been greatly reduced. The pressure was again 
increased to 448lb. to the square inch, when the pipe burst at one 
end, about 12in from the flange, through the brazed joint, thus 
demonstrating that the electro-burnished pipe, although jin. 
larger in diameter than the brazed pipe, was 34 times stronger, 
and further demonstrates that owing to the great ductile proper- 
ties possessed by the electro-burnished copper, which admits of ita 
being flanged without being heated, enables pipes of this descrip- 
tion to be constructed of a uniform strength throughout.’ 
It is important to notice that the Elmore tube was flanged (in 
the ordinary way by an ordinary workman) without annealing, 
thus preserving to the metal its whole original strength, and 
avoiding all possible chance of deterioration of the metal by 
overheating owing to want of skill or carelessness on the 
of the workmen. As showing the rapidity of the growth of our 
trade, and the favour in which our goods are held by those who 
have tried them, I would state that we have already, during the 
last two months, added no less than 130 customers to our list, com- 
prising some of the best firms in the country. We have executed 
342 orders, and have to-day more orders offered than we can possibly 
execute. Further, one large buyer has given 16 repeat orders ; 
one has repeated orders 14 times; two have repeated orders 12 
times each; three have repeated orders 11 times each; two have 
repeated orders nine times each ; five have repeated orders seven 
times each; three have repeated orders five times each; seven 
have repeated orders four times each; 10 have repeated orders 
three times each, and an aggregate of 224 repeat orders have 
been received from a number of our customers, representing 
about 40 per cent. of the total names upon our books. We 
have on hand orders and offers of orders at prices above 
those that I estimated in my last report, which will far more 
than fill our capacity for a long time to come. In addition, since 
the 20-ton plant was started we have received specifications and 
sent out quotations in reply to enquiries for 1,581,669lb., or over 
700 tons, of copper tubes for various purposes, besides a large 
amount of copper to be deposited upon rams and other expensive 
articles, from which to draw our orders and keep our tanks con- 
stantly employed. I further have pleasure to officially inform you 
that another stage in the realisation of the promises that I have 
made has been reached, which, with the exception of the delay in 
actual completion, have been more than borne out in every case. 
This important step is the satisfactory production of a copper 
cartridge case, the value of which may be gathered from the 
fact that it means the successful application of the Elmore 
process to pans for brewers and distillers, and other articles not 
of tubular form. but ae a bottom. From the samples I send 
it will be seen that not only is the copper cylinder closed at one 
end, but the thickness of the copper can be regulated at will, to 
be thick at one part and thin at another, as desired, whilst the 
quality is kept at the same high standard as our tubes. If it is 
onsiblo. as has been proved, to produce such an article by the 
Elmore process, it can at once be seen by any expert that it is far 
easier to produce than an ordinary pan, and in my estimate of profite, 
which I made out on November 30 last, no allowance whatsoever 
was made for such special articles, the extra profit upon which will 
all be in addition to what was there set out ; and the fact that I am 
at present negotiating for making arrangements for the granting 
of a license for the manufacture of a minimum of 10 tons of these 
cases per week, on a royalty that will be most remunerative to 
this Company, will show that I have erred on the safe side in 
making out m estimate of profit. In this report of to-day I have 
confined myself to what has actually been done and proved, and I 
consider it unnecessary to refer to the fact that our process is 
equally applicable to the deposition of other metals, and the 
manufacture of heavy ordnance, of & quality hitherto unknown, 
and I think you will find, as in the t, that every statement 
ever made by me as to the various ap fications of the process will 
be as fully borne out as those re in 
tubes and such-like articles ; this 
to-day.” 

The Chairman then moved the adoption of the report and 


the turn-out of copper 
have been able to prove to you 


| accounts. 


General Fyfe seconded the resolution, which was agreed to. 

Mr. Pilcher said he had given the Company an order for two 
steam-pipes for marine purposes to stand 165lb., but they were 
laminated throughout. e would like to know the reason of this ; 
also how the cost would compare with that of the ordinary pipes 
for marine purposes. 

Mr. Elmore said that at the commencement they unfortunately 
started with a defective engine, which, although constructed by 
one of the best engineering firms in the world, had broken down 
continually. The breaking down of the engine caused the opera- 
tions to cease in the tanks, the process being essentially a con- 
tinuous one. That was the cause of the lamination, and when he 
became the managing director at the works he found that some of 
the tubes had been sent out which were made during that early 
time, amounting to six in all. If Mr. Pilcher would favour the 
Company with another order he believed they would be able to 


| satisfy him. An official test was about to be made in conformity 


with the Board of Trade specifications, which he believed would be 


| in every way satisfactory. 
at the moment of fracture ita diameter was llin., and the metal had | 


Mr. Pilcher: Will you guarantee them, and put in the ordinary 


tubes if yours are a failure? 


Mr. Elmore : Yes; with pleasure. 

Mr. Pilcher : Then I will undertake to give you an order. 

Mr. Rawsen: I will send you a cheque for £500 if the tube 
proves in any way defective. 

Messrs. Atkinson and Carson were re-elected directors, and 
Mesers. Price, Waterhouse, and Co. were re-appointed auditors. 
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Dr. Cantrell next moved a vote of thanks to Mr. Elmore and , 22109. 


the Company’s staff. 
Mr. Gaarricino seconded the resolution, which was agreed to. 
5 The meeting closed with a vote of thanks to the Chairman and 
irectors. 


NEW COMPANIES REGISTERED. 


California Gas, Water, and Electric Lighting Company 
Syndicate, Limited.—This Company has been registered with a 
capital of £2,000, in £1 shares, to purchase or otherwise acquire. 
work, manage, and turn to account gas works, electric light 

nts and water works in the U.S.A., Canada, or the British 

lonies. Registered office, 20, Bucklersbury, E.C. 

Chloride Electrical Storage Syndicate, Limited.—Formed, 
with a capital of £262,500, to acquire certain petente and 
Property, to ult on business as ironmasters, copper smelters, 
steel ers, ironfounders, engineers, boilermakers, metallurgists, 
electricians, electrical contractors, electrical and mechanical 
engineers, and suppliers of electricity, and to carry on the 
business of an electric lighting company. The subscribers are: 
Messrs. J. E. Yeates, 9, Solent-crescent, West Hampstead ; W. J. 
Torney, 24, Granard- road, Wandsworth Common; S. S. P. Cooke, 
53, Chadwick-road, Peckham; R. J. Rumball, 46. Ruvign : 
gardens, 1 F. B. Liley, 58, Sandmere-road, Clapham ; S. 4 

udlow, 34, Werter-road, Putney; and E. J. Newball, 57, 
Cowley-road, North Brixton. | 

Liverpool Metal and Hardware Company, Limited. —Regis- 
tered by J. and R. Gole, 4, Lime-street, E.C., with & capital of 
£12,000 in £10 shares. Object: to acquire the undertaking of 
P. C. McIntyre and Co., Limited (of Hanover-street, Liverpool), 
in accordance with an agreement made between J. Huntington of 
the one part and this Compas of the other part, and generally 
to carry on business as general metal and hardware merchants, 
mechanical and electrical engineers, etc., in all their respective 
branches. There shall not be less than three nor more than eight 
Directors. The first are J. Baker, J. Huntington, C. Coward, W. 
Heaton, J. G. Russell, P. B. Coward, and J. W. Baker. Qualifi- 
cation, £500. Remuneration, £150, divisible. 


PROVISIONAL PATENTS, 1891. 


DECEMBER 14. 
Improvements in ineandescent lamps. 
45, Lawford-road, Kentish Town, London. 
Improved method of reducing the thermic loss by 
radiation from the sides of thermo-dynamic motors. 
Benjamin Howarth Thwaite, 37, Victoria-street, Liverpool. 
Improvements in armatures for  dynamo.electrie 
machines. Buchanan Stewart Paterson and John Broken- 
shire Furneaux, 46, Lincoln’s-inn-fields, London. 
Improvements in or relating to the insulation of 
electrical conductors. Alfred Julius Boult, 323, High 
Holborn, London. (Emile Louis Montgolfier and Charles 
Valery Montgolfier, France. ) 

DECEMBER 16. 


Improvements in voltaic cells or batteries. Henry 

Harris Lake, 45, Southampton-buildings, London. (Edward 

A. Clark, United States.) (Complete specification. ) 

An improved electrical apparatus for driving clock- 

25 Frederick Herbert Berry, 186, Fleet - street, 
ndon. 


21816. 
21833. 


Carl Schubel, 


21849. 


21854. 


21870. 
21923. 


21941. Im ents in electric motor mechanism for vehicles. 
William Gumbley, 53, Chancery-lane, London. 
Improvements in variable resistance devices for relays, 
telephones, and the like. Henry Harris Lake, 45, 
Southampton-buildings, London. (Charles Cuttriss, United 
Stetes.) (Complete specification.) 
Improvements in converter systems for electric 
railways. Mark Wesley Dewey, 45, Southampton- 
buildings, London. (Complete specification. ) 

DECEMBER 16. 
Improvements in suspending telegraph and telephone 
wires and attachments on open-air supports of same 
and telephonic switchboards. George Rodenhurst Stokes, 
67, Piccadilly, Hanley, Stafford. 
Improvements.in fittings for olectric lights. John 
Smallwood, 33, Southampton-buildings, London. 
22027. Improvements in gallery holders or supports for the 
globes or shades for electric lights and gas lamps, also 
applicable to holders for incandesoent lamps. Victor 
Silberberg, 226, High Holborn, London. 
Improvements in the electrolytic treatment of copper 
and silver ores. Carl Hoepfner, 45, Southampton- 
buildings, London. 
Improvements in printing telegraph receiving instru- 
ments. Henry Harris Lake, 45, Southampton-buildings, 
London. (John Edward Wright, United States) (Com- 
plete specification.) 

DECEMBER 17. 


An improvement in secondary batteries. Alfred Ernest 
Porter, 48, Richmond-road, Paddington, London. 


21961. 


21963. 


22126. 


Improvements in systems of electrical distribution 
especially adapted for supplying electric motors. 
Benjamin Joseph Barnard Mills, 23, Southampton- 
buildings, London. (Harry Ward Leonard, United States.) 
Improvements in telegraph repeaters. Albert Carlos 
Booth and William Percy Ward, 106, Victoria-chambers, 
Chancery-lane, London. 

An improved electric switch. Maurice Hoopes, 106, 
Victoria-chambers, Chancery-lane, London. 


DECEMBER 18. 
Improved jar or cell for galvanic batteries. William 
Phillips Thompson, 6, Lord-street, Liverpool. (Otto 
Hirsch, Germany.) 
Improvements in electric accumulators or secondary 
batteries. Frederic Morin, 45, Southampton-buildings, 
London. 
Improvements in packets or pads for electric oells. 
Lewis Hopkins Rogers, 18, Buckingham-street, Strand, 
London. (Complete specification.) 
Improvements in or relating to telephones and micro- 
phones. Adolf Rettig, 18, Buckingham-street, Strand, 
London. 


22120. 


22122. 


22145. 
22178. 
22181. 
22184. 


DECEMBER 19. 
Improvements in electric telephone transmitters. Alan 
Archibald Campbell Swinton, 66, Victoria-street, Weat- 
minster, London. 
. Improvements relating to simultaneous telephony and 
telegraphy. Johnston Stephen and Charles Davia, 45, 
Southampton-buildings, London. 


22255. 


SPECIFICATIONS PUBLISHED 


1890. 

Column printing telegraph receivers. Higgins. 
1891. 

184. Dynamo machines, Crompton. 8d. 

185. Dynamo machines. Crompton. 8d. 

284. Telephone transmitter. Mayer. 6d. 

899. Electric cells. Eagar and Milburn. 4d. 

1176. Dynamo-electric machines, eto. Newton and Hawkins. 8d. 

1318. Electric distribution. Cutler. lld. 

3664. Electrical switches. Binswanger. 8d. 

17399. Dynamo-electric machines. Gilliland. 8d. 

17733. Electric drilling, otc., machines. Linders. 6d. 

18522. Welding metals electrically. Thompson (Coffin). 6d. 


19740. lld. 


—Ó 2 


BUSINESS NOTES. 


Fog Signals —We understand that a syndicate is being formed 
for £25,000 to purchase half of the patente of the fog-signal system 
we described last year, and negotiations are proceeding. 


Commercial Cable Company.—The numbers are published of 
1,200 mortgage debentures of £100 each of the Commercial Cable 
Company, which have been drawn for payment at par on January 
15 next. 


City and South London Railway.—The receipts for the week 
ending December 27, 1891, were £871, as against £785 for the 
corresponding week in 1890, showing an increase of £86. The 
aggregate receipts for half-year to date were £19,221. 


‘Electrical Plant.”—Mr. E. R. Dolby retires from the editor- 
ship of the monthly journal Electrical Plant, after editing the 
special central station number and the ordinary January issue, 
1892, and will devote his entire attention to his consulting practice 
at 8, Princes-street, Westminster. The proprietors of Electrical 
Plant have turned the business into a limited company, and owin 
to increase in size, the work will now require the whole time an 
attention of an editor. Mr. H. Cuthbert Hall, who has acted as 
assistant for the special number, will undertake the work, the 
offices of the journal being at 52, Queen Victoria-street, E.C. 


COMPANIES’ STOCK AND SHARE LIST. 
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' Price 
Name Paid. Wediies 
— HR | da 
i,, ß ender ev eon a dias — 38 
, . RAO — 2 
India Rubber, Gutta Percha & Telegraph Co. 10 193 
House - to- ouv dee 4% b 
Metropolitan Electric Suppl. . . — 103 
London Electric Suppl. 5 18 
Sinn.... acces 33 43 
(., ĩ S — 9 
National Telephorcnukukõulkl.. . . 5 43 
Electric Construction 10 7 
Westminster Electric.......................... Sinem — 63 
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NOTES. 


Islington.—We understand that Colonel Gouraud is 
organising a company, with a large capital, for furnishing 
the electric light to the Islington district, 


South American Cables.—The Western and Brazilian | 


Telegraph Company, Limited, notify that direct com- 
munication by their cables with Monte Video and Buenos 
Ayres is now restored. 


Patent Office Library.—lt is hoped that a technical 
library will be established on the ground floor of the new 
Patent Office extensions. The alteration, if carried out, 
will be greatly appreciated. 

Electric Fireworks at Chicago.—The Committee 
on Ceremonies has appropriated 25,000dols. for electric 
fireworks at the time of the dedication of the exposition 
buildings in October, 1892. 


Mining Plant.—At the meeting of the Chesterfield 
and Midland Counties' Institution of Engineers on Saturday, 
Mr. M. Deacon will read a paper entitled “ Notes on a 
Small Electric Pumping Plant." 


Fatal Accident in Italy.— A fatal electric lighting 
accident occurred on Saturday night at the Theatre Man- 
gano at Palermo. One of the men inadvertently took hold 
of both connecting wires, and fell dead. 


Correction of Address.— Messrs. Vaughan and 
Brown inform us that their address is 16, Kirby-street, 
E.C., and not Purdey-street, Hatton-garden, as given in 
the list of exhibitors at the Crystal Palace. 

Presidential Address —The first meeting of the 
Institution of Electrieal Engineers for the coming year will 
be held on the 14th inst., when the president, Prof. W. E. 
Ayrton, will deliver his inaugural address. 


Shrewsbury.—Mr. Richard Hanway has written a 
letter to the Shrewsbury Chronicle giving a considerable 
amount of useful information to intending users of this 
illuminant, in a clear and straightforward style. The 
interest in the neighbourhood on this subject seems to be 
keen. 


Morse Wires.— One of the exhibits that the Baltimore 


and Ohio road expects to show in the Electricity Building | 


is a model of the first telegraph wire strung along that 
line by Morse. The line was nine miles long and extended 
from Baltimore to Relay Station. The line was laid in a 
lead pipe. 

Salford.—4At the Salford Town Council on Wednesday, 
in answer to a question by Alderman Dickins, the deputy- 
chairman of the Gas Committee (Mr. Philips) said that a 
sub-committee had been appointed to consider the aubject 
of electric lighting in the borough, and their report would 
be submitted in due time to the Council. 


French Journal 7 Industrie Electrique, the new 
French technical journal, is to be issued with the beginning 
of the year. The editor, as we have already stated, is M. 
E. Hospitalier, who we were glad to welcome recently on a 
visit to England with reference to the recent progress in 
electric underground railways and other matters. 


Appointment.—Mr. Alfred Hay has been appointed 
demonstrator of electrical engineering at the University 
College, Nottingham. Mr. Hay served his apprenticeship 
atthe Faraday Electrical Works, Govan, and studied elec- 
trical engineering at the Glasgow Technical College, under 
Prof. Jamieson, thereafter taking the Edinburgh University 
B.Sc. degree. 

Electric Heating.—The Maloja Kursaal on the 
Engadine is to be heated electrically during the winter by 
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power derived from the Mera river in Aseima. There is 
no doubt that considerable use will be made of electric 
heaters in those cases where natural power is abundant, and 
it is probable that this department of electrical engineering 
will become exceedingly important in such cases. 


Overhead Trolleys. — The Common Couneil of 
Brooklyn, U.S., has given permission to the tramway 
companies to change their motive power to the electric 
overhead trolley system. This decision, which is expected 
to be at once confirmed by the State Railroad Commis- 
sioners, will mean the expenditure of £2,400,000 during 
the next two years on the Brooklyn tramways. 


Electric Fire Alarm.—A development of the electric 
fire-alarm system bas been put into practice at Boston, 
U.S.A., by the application of the call system to a cab- 
driver's stand. On an alarm being given, the cabman 
wakes, the horse is harnessed, and word is given of the 
address of the owner of the threatened premises, who when 
fetched is usually able to afford helpful information. 


Chicago Exhibition.—From an advertisement in 
another column it will be seen that applications for apace 
in the British section may now be addressed to the secre- 
tary of the Royal Commission for the Chicago Exhibition, 
at the offices of the Society of Arts, John-street, Adelphi, 
W.C., where prospectuses and forms of application can be 
obtained. The date previous to which applications must 
be received is February 29 next. 


St. Elmo's Fire.—A correspondent of the Glasgow 
Herald state that on the 28th ult., when he and another 
gentleman were walking in a driving shower of hail, the 
tips of their umbrellas had a glow of fire similar to that 
from a frictional machine. Was it, he enquires, due to the 
state of the atmosphere, the charge given by the hailstones, 
or the friction of these latter on the silk? It is, at least, 
an interesting occurrence to record. 

Electric Conduits.—The Johnstone patents for the 
protection and preservation of electric wires underground, 
says the Financial News, have been acquired by an English 
syndicate, and will be brought before the public shortly. 


| Mr. Johnstone hails from Philadelphia, and at a Clover 


Club dinner was once christened “ Lightning,” in contra- 
distinction to Mr. Johnstone, the lawyer, whose deep bass 
voice acquired for him the sobriquet of ** Thunder." 

Electricity and Life.—Prof. M'Kendrick, F.R.$., of 
the University of Glasgow, has been giving an exceedingly 
interesting set of Christmas lectures at the Royal Institu- 
tion upon Life and Motion,” dealing principally upon 
the part played by electricity upon muscular activity. Prof. 
M'Kendrick's lectures cannot fail to bring home to many 
minds interested in physiology and biology the great share 
that electrical action has in the still unsettled problems of 
life, muscle, and nervous energy. 

Works on the Telephone.— Messrs. Whittaker and 
Co. have made arrangements with the editor of 
El Telegrafista Espanol for the translation into Spanish of 
Mr. Preece’s work upon The Telephone." The book 
already has been translated into both French and German. 
The same firm will publish shortly, in a cheap form, Mr. 
A. R. Bennett's papers on the Telephoning of Great 
Cities” and the ‘Electrical Parcel Exchange System,” 
which attracted considerable attention at last year’s British 
Association meeting. 

Marine Lake at Southend.—In order that visitors 
to Southend may be able to indulge in boating and other 
amusements on the water at all houra of the day without 
having to go a distance of a mile or more along the pier, a 
company is asking for incorporation with the object of 


constructing, in conjunction with Noe La Board, a 


1 


26 


marine lake, forty acres in extent, on which miniature 
steamboats, yachts, and pleasure boats would be let on 
hire. Here is a chance for the General Electric Traction 
Company and their launches. 

Preston.—The staff of the National Electric Supply 
Company, Limited, Preston, and a few friends, held their 
first annual supper on New Year’s eve, to celebrate one 
year's work of the electric lighting of Preston. The chair 
was taken by F. F. Bennett, Esq., M.I.E.E., supported by 
the committee—viz., S. F. Emerson, T. Cross, S. Powell, 
and C. Gillin. Toasts were proposed to the * Queen,” the 
“Directors,” the Managers, and the “Guests”; after 
which music and singing were indulged in to an early 
hour, and altogether a very enjoyable time was spent. 


Electric Ploughing.—Mr. A. A. Denton, of the 
United States Department of Agriculture, is seriously 
advocating the use of electric motors instead of horses in 
the great plains of the West for ploughing, sowing, reaping, 
harrowing, and thrashing. The problem involves the back- 
ward and forward movement of a machine in a straight 
line of half a mile, passing to and fro until the field is 
covered. ‘ We shall wonder,” says Mr. Denton, “a few 
DM man produced food by means of the whip. 


There is 
neering." 

Shiplighting at Devonport.— Arrangements have 
just been completed at Devonport for lighting the ships 
under construction by electricity. The system has been in 
use for some years at Portsmouth, but has never pre- 
viously been introduced at Devonport, whilst at Chatham 
it was tried and abandoned, owing, it is stated, to the 
expense. On board the Edgar, at Devonport, a portable 
dynamo, engine, and boiler has been placed, which is 
capable of lighting 360 lamps. The cost of such lighting 
is estimated at £2 a day. Three vessels on the building 
slips have also been similarly illuminated, with good 
resulta. 

An Electric Lamp Thief.—A thief who has for a 
long time, in all probability, been stealing incandescent 
electric lamps at the Paris theatres, has just been arrested 
by a clever device of the management of the Porte St. 
Martin. As it was found that a great many lamps had 
disappeared at the house the electrical engineer so arranged 
the fittings that immediately a lamp was removed the 
electric current sounded an alarm. The man was thus 
caught as he was making away with a lamp in his pocket, 
and, as he refuses his name and address to the police, it 
is believed that he has a large store somewhere of the stolen 
articles. 

St. Pancras Lighting.—The St. Pancras Vestry have 
deposited a Bill, which will be introduced into Parliament 
next session, under which powers are sought to raise 
£60,000 for the electric lighting of the whole of the 
parish, in addition to any sum that may be required for 
paying the costs of obtaining this Act. The period for the 
redemption of the loan is fixed at 42 years. The Vestry 
also seek power by this Bill to appropriate for electric 
lighting purposes the pneumatic tubes laid by the 
Pneumatic Despatch Company, but now abandoned, in 
Tottenham Court-road, Euston-road, Hampstead-road, and 
Drummond-street. 

Limerick.—Indications seem to show that electric 
lighting is progressing in Ireland, if not more rapidly than 
in England, yet with rapid strides. Amongst others, the 
city of Limerick has now decided to apply at once for a 
provisional order, the special meeting of the Corporation 
adopting a resolution to that effect proposed by Mr. Bernal. 
Mr. Conolly, the law adviser to the Corporation, stated 
that the cost would be about £200, Mr. Clune said that 


years he 
nt demand in agriculture for electrical engi- 
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the cost of gas was greater in Limerick than in any other 
town of its size, whereat Mr. Conolly stated that when the 
debt of £4,000 odd was paid, which was being done, the 
price would be put down. 

Pontypool.—A company having for its object the 
lighting of the town of Pontypool by electricity is being 
formed, and an influential meeting of tradesmen and others 
interested will be held at once. As the Local Board cannot 
obtain the necessary powers for nearly two years, the 
company will at first be a private one, to be eventually 
transferred to the Board at the original cost, and the profits 
made will then be spent on improvements in the town. 
The directors, it is stated by the South Wales Daily News, 
are in a position to guarantee a dividend of not less than 
10 per cent., the project having been most warmly received, 
and the promises of support already given more than 
sufficient to ensure this desirable result. 

Overhead Wires at Chelmsford.—The Fire Brigade 
Committee reported to the Chelmsford Town Council at 
their last meeting with reference to the communication 
from Messrs. Crompton and Co. as to the cutting of the 
electric light wires in case of an outbreak of fire in 
proximity thereto. A representative of Messrs. Crompton 
and Co., who attended the meeting of the committee, stated 
that the lighting of the town was divided into four sections, 
and that in case of fire the light could, if necessary, be cut 
off in one section only. The committee recommended that 
Messrs. Crompton and Co. be asked to take such stepe as 
they thought necessary to prevent any danger from the 
wires in case of fire. The report was adopted. 


Teignmouth.—The Teignmouth Local Board finding 
that the increasing demand for gas is likely to necessitate 
extensive alterations at their works, are considering the 
desirability of introducing electric light, and have asked 
Mr. H. D. Massingham, the well-known electrical engineer, 
who has had considerable experience of public lighting 
by electricity, for an estimate of the cost of an installa- 
tion. The matter was considered at a special meeting on 
Saturday, Rev. Anson Cartwright presiding, when the 
Board had a consultation with Mr. Massingham. The esti- 
mate was discussed at length, but no definite details of the 
scheme can yet be given. It is thought fairly certain, 
however, that electric lighting will be adopted. 

Paris Exhibition.—A detailed analysis of the accounts 
of the great Paris Exhibition has been published, from 
which it appears there is a balance of £400,000 to the 
good ; £90,000 was received for concessions for cafés and 
restaurants, and £2,000,000 were received for admissions, 
or £280,000 more than expected. On the other hand, the 
expenditure, which had been estimated at £1,860,000, was 
only £1,600,000. In other words, while the 1889 exhihi 
tion left a profit of £400,000, that of 1867 gave one of 
only £112,000, and that of 1878, organised at the cost of 
the State, left a deficit of £1,268,000. It should be pointed 
out, however, that in 1878 there was no subsidy from the 
State, whereas in 1889 the State contributed £680,000, and 
in 1867 £240,000. 

Portrait of Benjamin Franklin.—Mr. David 
Murray, 169, West George-street, Glasgow, writing to the 
Glasgow Herald, asks if anyone can tell him of the where- 
abouts of a repli- . of the celebrated portrait of Benjamin 
Franklin, painted by the French artist Chamberlin, which 
is said to be in Scotland. The Hon. Robert C. Winthrop, 
of Boston, late pre out of the Massachusetts Historical 
Society, says (Massachusetts Historical Society Proceedings, 
XV., pp. 160-161) that it is in the possession of a member of 
the William Penn family in Scotland. Who this is, or 
where the portrait is, he has not been able to ascertain. 
The information is sought for the memorial volume on the 
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r 
centennial of George Washington’s inauguration, now being 


completed in New York. 


Kendal.— The Town Council of Kendal are exercised 
upon the question of overhead wires. Councillor Har- 
greaves, at the last meeting, said he understood that certain 
parties were supplying customers with electric light, and he 
wanted to know the rights of the case. The town clerk 
said that if anyone wished to establish themselves under the 
Electric Lighting Acts they would have to get the permission 
of the Board. Later, the application of Mr. Gilkes for 
permission to erect poles leading from the Canal Iron 
Works to his house came before the Council. It was 
mentioned that permission had been asked only after the 
posts were erected, and to this objection was taken. 
Councillor Jeffreys stated that there was not the least 
danger from Mr. Gilkes's wire, and the matter was passed. 

Manchester.—It will be remembered that the proposal 
of the engineers at Manchester, with reference to electric 
lighting, was that the electric plant should be established 
on the same site and in the same engine-house as the 
hydraulic power plant. The Gas Committee, at their last 
meeting, arrived at a decision electrical engineers will 
approve, that having regard to future developments and the 
probabilities of extension of both electric light and hydraulic 
power, the site at Dickinson-street be allotted entirely to 
the electric central station, and that in Gleucester-street to 
hydraulic power. The tenders for boilers and engines have 
already been advertised for, and with this practical and 
sensible attitude, we doubt not that Manchester will 
achieve a successful result from both public and electrical 
points of view. 

Liverpool Overhead Railway.— Among the Bills 
which have been deposited in Parliament for the coming 
session is one which proposes to carry out a line of over- 
head railway similar to that adopted in New York. In 
previous years Parliament has authorised such a line in 
connection with the Mersey Dock at Liverpool, which is 
now in course of construction by the Liverpool Overhead 
Railway Company, and application is now to be made to 
extend the time for the execution of the works already 
authorised, and, in addition, to extend the line both north- 
wards and southwards. The company is to be empowered 
to work the railways either by electricity or steam, and 
there is also a provision authorising the Corporation of 
Liverpool to contribute to the capital of the company for 
the purpose of carrying out the scheme. 

Bombay Docks.—The electric light has now been 
installed at the Prince's and Victoria Docks, Bombay. Three 
lights are run up at an average height of about 70ft. ; one 
light for each dock, and a central one between both, erected 
on a gigantic overtopping mast. It is constructed of iron 
as far as the crosstree and of timber upwards. The engine- 
house is not yet finished, but the erection of the lights was 
considered of so much importance that the light was 
started before the completion of the premises. The success 
of the installation is due in a large measure to the inde- 
fatigable exertions of Mr. A. M. Taylor, engineer to Messrs. 
Siemens Brothers, of London, who have supplied the plant. 
Preliminary experiments had been conducted to the satis- 
faction of the Dock Committee under the immediate super- 
vision of Mr. Taylor before the final installation was 
commenced. e 

Finsbury Spocial Lectures. —On January 20, 1892, 
Mr. A. Reckenzaun begins a course of six lectures on 
* Electric Locomotion,” dealing with electric tramways and 
railways. These will be given on Wednesdays at half-past 
seven. Through the spring, also on Wednesdays, Mr. 
Rousseau’s practical classes will be held in the new electro- 
plating laboratory, in connection with which Prof. Thompson 


will give three special lectures on dates to be announced. 
On February 9 and succeeding Tuesdays, Mr. W. C. Clinton 
will give a short courseon vector methods of calculation 
in relation to electrical problems, being an introduction to 
the writings of Mr. Oliver Heaviside; Prof. Perry is 
continuing his course on the application of the differential 
and integral calculus, and will conclude by an exposition of 
Fourier's theorem in relation to alternate currents and the 
use of the eloctro-dynamometer in harmonic analysis. Prof. 
Silvanus Thompson continues his ordinary course of 
Monday lectures, the topics until Easter being transformers, 
alternate-current motors and the design of continuous- 
current dynamos. 


City Lighting.—The abominable Christmas weather 
has led business men in the City to see the advantages 
likely to accrue to users of the electric light. ‘It can but 
be admitted," says the City Press, “that while the lighting 
of the streets is vastly improved, the illumination of 
private establishments, such as shops, offices, and ware- 
houses, by the electric light will contribute vastly to a 
general improvement. The wholesale miseries from which 
the citizens suffered during Christmas week—to say nothing 
of the damage to property, and increased expense, by 
reason of the filthy and suffocating fog which enshrouded 
everything—must have convinced all that the present means 
of combating the fog-fiend are utterly inadequate, while at 
the same time the use of gas does not tend to improve 
matters. It is probable that the contracts held by the City 
of London Electric Lighting Company may not be actually 
completed by February, although an honest attempt is 
being made to do so; but in the event of the work being 
unfinished a small extension of time would facilitate 
matters.” We are glad to see such a helpful attitude. 


Telephonic Facilities.— The National Telephone 
Company will introduce a Bill into Parliament next 
session by which they seek to obtain additional facilities 
for conducting the business of telephonic communication. 
The Bill, subject to certain provisions as to the consent of 
road authorities and the repair and reinstatement of roads, 
gives the company power to place and maintain telephone 
wires under any public road and to alter or remove the 
same; to place and maintain a telephone wire over any 
public road or over any land or any estuary or branch of the 
sea, and to attach a telephone wire to any land, and to 
maintain posts on any land, and alter or remove the same, 
giving compensation to all bodies and persons who sustain 
damage by reason of their action. In the case of attaching 
wires to private property, it is provided that where the 
owner and occupier are not the same person, the consent of 
the occupier shall bo sufficient during the term of his occu- 
pation, but no longer. The New Telephone Company, 
Limited, have also introduced a Bill for the purpose of 
reincorporating the company and defining ita capital, 
objects, and powers. 


Death.—Mr. Frederick R. Leyland, president of the 
National Telephone Company, died suddenly on Monday 
night in a train on the underground railway between the 
Mansion House and Blackfriars Stations. Soon after 
leaving the former station he was seized with a fainting 
fit, and Colonel R. Jackson, who was riding with him, 
called the guard's attention to him at Blackfriars Station. 
He was at once carried into the waiting-room. Dr. Green 
was quickly on the scene, but upon examination Mr. 
Leyland was found to be dead. Mr. Leyland was formerly 
connected with the steamshipping house of Messrs. Bibby, 
Son, and Co. Mr. Leyland, in 1873, established the line 
of steamships connected with his name, which now com- 
prises 23 vessels. He lived for the greater part of the time 
at his London residence, 49, Prince’s-gate, his Liverpool 
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residence being Woolton Hall. He was an accomplished 
linguist, a connoisseur in fine arts, and possessed a collec- 
tion of fine paintings. He was an expert in shipping 
matters, and besides holding the position of president 
of the National Telephone Company, was one of the 
directors of the Edison-Swan Company. His death was 
very sudden, heart disease being thought the cause 
of death. His London residence was a most hand- 
some mansion, his dream being to live the life 
of an old Venetian merchant in London. The walls 
are adorned with paintings by Millais, Rossetti, Burne- 
Jones, Watts, and others of the best English artiste, besides 
examples of Bellini, Botticelli, and Raphael. He was 61 
years of age and leaves a son and two daughters, one of 
the latter being married to Mr. Val Prinsep, R.A. 


Gas v. Electricity.—There is an interesting interview 
in the Daily News of Monday with Mr. Orwell Phillips, of 
the gas works at Horseferry-road. Mr. Phillips metaphori- 
cally snaps his fingers at electricity, but trembles at the 
fourpenny petroleum lamp. With regard to electricity he 
says, what is to a large extent true, that the West-end man- 
sions are not filched from the gas companies, but from the 
sellers of wax candles. The occupiers of the best houses will 
not use gas—it is too disagreeable, hot, dusty, evil-smelling 
a light to suit them. Candles were their resource until 
electricity came upon the field. An interesting fact, 
however, comes out with regard to the consumption 
of gas in Bond-street. Everyone who has visited 
this street knows that from end to end at least 
half the shops now use electric light. ‘ Only 
as an advertisement,” says Mr. Phillips —“ look at 
the back shops and you will still find gas.” And 
he has had the curiosity to compare the returns of gas 
consumption before Sir Coutts Lindsay put up his 
machines, and with the receipts four years later. He 
found that at the earlier period the receipts from Bond- 
street were £7,200, and at the later period £7,800. 
Perhaps, however, there lurks a mystery in the words 
“four years.” If he examines five or six years 
later—what then ? Does this represent the year that 
is past or not? But, at any rate, the increase, in spite 
of the substitution of some electric light, is interesting, and 
bears out what has been noticed in other parts. Will it 
continue—we shall see; but it is necessary for gas 
managers to put a good face on it, and will be still more 
necessary for them to set about introducing large gas 
engines for producing electric light. This will be of use, 
and electrical engineers will then work with them. 


Cost of Electric Energy.—The discussion in the 
Financial News upon the “sheer” cost of the production 
of electrical energy still continues, and promisos to lead 
to interesting and important results. We shall have 
more to say upon the subject when the correspondence 
is complete ; meanwhile we will content ourselves 
in advising practical men to read the correspondence, 
and, if possible, give their experience in advocating the 
usefulness of electrical distribution to financial men. 
Mr. E. F. B. Harston apologises to Mr. Crompton for 
mixing him up with another company, but at the same 
time maintains that with any company charging 8d. a unit 
the bills will be three times that of gas. Mr. John W. 
Stringfellow, mechanical engineer and specialist, makes an 
offer to act alone, or in conjunction with others, as stake- 
holder of, say, £500 for a practical test of gas against elec- 
tricity of 10 low-power and 10 high-power lamps, the installa- 
tion to embrace complete plant in itself, and the fixed cost of 
working to be taken. He suggested the Thames Embank- 
ment as the best site for the proposed test. Mr. Albert Gay, 
manager of the House-to-House Company, objects to the 
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statement that Crompton is a rival of their company, 
the districts being separate. He asks what is meant 
by sheer cost, and gives six heads: raw material, wear 
and tear, wages of men, salaries of officers, rent, etc., and 
general expenses, of which only the first and third he sup- 
poses to be included in “ sheer cost." Mr. Harston returns 
to the charge, and asks, “Cannot the cost be reduced t" 
and wished to know whether the companies cannot charge 
4d. instead of 8d. a unit. Messrs, Crompton, answering 
Mr. Gay, admits the first three of the divisions of expen- 
diture as included in “sheer” cost. They reiterate that 
they are prepared to prove to a committee that if gas and 
electricity were produced on a sufficient scale—say enough 
to supply two square miles of London—the cost of elec- 
tricity would be as low, if not lower, than that of gas. 


J. H. Holmes and Co.—Though late in the day, we 
venture to record the fourth annual dinner of the employés 
of Messrs. J. H. Holmes and Co., held on Saturday, the 
26th ult, at The Crown Hotel, Newcastle-on-Tyne. About 
50 persons sat down to dinner. After dinner a most enjoy- 
able programme of music, vocal and instrumental, was 
listened to, and, in response to the toast, Mr. J. H. Holmes 
gave a very interesting account of the evolution of the 
firm of J. H. Holmes and Co. The firm was established 
in 1883, and made their first dynamo in June, 1885. This, 
they have recently heard, is still working very well. The 
first ship lighted on the Tyne was lighted by this firm, as 
was also the first ship hailing from the Tyne—viz., the 
* Tynesider.” The fame of the Castle dynamo really com- 
menced at the Newcastle Exhibition in 1887, and the same 
year the firm entered their present premises, which were 
doubled in less than two years. At the present time over 
500 dynamos bearing this name are at work, and the six 
hundred and twenty-fourth machine is now being built. 
Mr. Holmes commented upon the good feeling which 
existed between the firm and its employés, and expressed 
the wish that this might long continue. Mr. Holmes 
was frequently applauded during the course of his 
remarks, and at the conclusion the whole company 
joined in the customary goodfellowship chorus. The 
toast to the firm’s ‘Electrical Engineers” was responded 
to by Mr. Broadbent (the outside manager), who gave a 
brief summary of the year’s work. He remarked that 
during the year the firm had completed over 90 installa- 
tions, including ships, collieries, hotels, houses, etc., and 
had fixed over 11,500 lamps. The total number of dynamos 
erected on these installations was 95, having an output of 
13,605 lamps of 60 watts each, or 816,300 watts. The 
number of dynamos made up to date during the year was 
125, having an output of 2,650,000 watts. The meeting 
broke up after a very enjoyable evening had been spent. 


Electric Communication on Trains.—We have 
often wondered why more British trains are not furnished 
with electric safety communication with the guard and 
driver, instead of the ancient and often useless outside 
cord, for electric signals are common enough on the conti- 
nental trains. We notice that a trial was made last week 
on the “Dandie” train running between Glasgow and 
Helensburgh, of a new system of electric communication 
introduced by Messrs. Shiels and Elliott, of Glasgow, which 
promises well In the continental signals the handle is 
kept in place by a cord with lead plug attached, which can 
be broken by a forcible movement, which seems to us 
probably rather preferable to the necessity of breaking a 
glass and pushing a button. The latter is the method 
adopted on the Shiels-Elliott system, which embodies 
besides signal bells on engine and guard's van, and a 
red semaphore which protrudes from above the carriage when 
the signal is rung. This, of course, renders possible the 
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arrival of aid in the shortest time. The bells are connected 


trunk wire—are led into each compartment, and terminate 
in an electric push placed under the parcel rack, and pro- 
tected by a metal cap with a small circular pane of glass in 
the front of it, which the passenger breaks in order 
to press the alarm push, the glass being specially pre- 
pared ao as not to injure the hand of the person breaking it. 
The connections are made by having at each end of the 
vehicle a tubular bracket carrying a flexible hose-pipe with 
a half-coupling at its end. These half-couplings are so 
arranged that when the carriages are brought together they 
can be interlocked by a simple movement similar in action 
to the coupling of the Westinghouse air-brake. The contact- 
pieces of the coupling are made on the double-wedge 
principle, pressing firmly on each other when the coupling 
is locked, and ensuring a good electrical connection. The 
coupling is also so constructed that should it have been 
omitted to unloosen it during shunting operations, it 
unlocks itself automatically, thus avoiding any damage 
being done to the electric system. The trial was con. 
sidered entirely successful. 


Newbury.—4A correspondent, writing to the Newbury 


Weekly News, goes with some detail into the cost of pro- | 
posed electric lighting in that town. After dealing with the 


question of using Dowson gas (a question we should like 
to see further discussed) he goes on to give “figures for- 
warded by one of the largest electric lighting companies in 
London, who are prepared to deliver and erect the various 
machines required at the undermentioned prices—viz., 
dynamo £500, storage batteries £500, transformer £550— 
the machines to be equal to the supply of an installation of 
2,000 lights; and, further, these prices are subject to a 
discount of 30 per cent. for cash, so that the total cost of the 
machines will be about £1,000 net. The cost of the mains 
for the area designated in the order applied for by the Cor- 
poration will not amount to £2,000, including casing, break- 
ing up the streets, and making good, and that sum will be 
considerably reduced if the mains are laid in the trenches 
opened for the sewers, so that the total cost of the requisite 
machinery and mains will not amount to more than £3,000, 
leaving £2,500 for alterations to mill, compensation for 
tenants’ rights and contingencies; probably about double 
the amount that will be required. With regard to repairs 
and renewals,” he continues, provided the dynamos are of 
good manufacture and properly fixed, almost any electric 
lighting company will contract to keep them in repair for 
5 per cent. per annum, and would make a good profit by so 
doing, as many of the recent pattern dynamos are not costing 
2 per cent. for repairs. The accumulators will probably not 
require to be used more than 20 days throughout the year, 
and 1} to 2 per cent. will amply cover their repairs and 
renewals, The transformer will not cost more than 1 per 


cent. to keep in repair; one that has been working at | 


a very large installation in London has only cost 17s. 
for repairs during the 24 years that it has been running. 
I purposely left out of my account the cost of repairs to 
mains as I knew that such enormous strides had been 
made in the improvement of the casing and other important 
details, that the figures of repairs of even two years 
ago would be fallacious, and I am now informed that 
many of the large companies will lay the mains and then 
keep them in repair at from 1} to 2 per cent. per annum ; 
so now we can total up the cost of repairs and renewals. 
Dynamos 5 per cent. on, say, £350, £17. 10s.; accumulators, 
say 2 per cent. on £350, £7 ; transformers, say 2 per cent. 
on £400, £8; mains, say 24 per cent. on £2,000, £50 ; 
total, £82. 10s.” As to estimate of receipts, he adds, 10s. 
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per lamp supplied is an exceedingly low revenue, probably 
by two trunk wires, which are carried throughout the | 
length of the train, while two branch wires—one from each | 


lower than any known. Mr. Preece's well-known estimate 
was based upon every lamp connected with the mains, and 
some had only been so connected a very short time. 


Coast Communication.—Lotters have again appeared 
in the Times upon that all-important subject to Great 
Britain as a kingdom—as a naval and commercial power— 
the safe coast communication by telegraph or telephone. 
Mr. A. Pendarves Vivian, in a letter dated January 1, 1892, 
points out that as to difficulty of connection to isolated 
lighthouses, we know that in the case of submarine cables, 
the cable has even now often to be protected by a channel 
cut in the rocks, cemented over afterwards. It would be 
possible also, he suggests, to protect it by cast-iron pipes. 
(We have before us at this moment a new flexible steel 
casing for cables, which it is possible might be used.) The 
difficulties, as Mr. Vivian states, are not new, for they have 
to be contended with, more or less, in submarine cables 


| leaving a rocky coast, as at the South of Cornwall— 


near Penzance. “ With regard to lightships," he rightly 
says, “there is more novelty in the difficulties to 
be overcome, but not for one moment would I believe 
that the same skill and ingenuity which are now so con- 
tinuously shown by our electrical engineers would not 
speedily surmount them. I feel confident that any injury 
to the cable, such as would occur by the constant motion 
and the swinging of the ship, would be provided against, 
and that, if necessary, a movable joint would be forth- 
coming which would secure a perfect metallic contract, 


| which we all know is a necessity. The whole matter resolves 


itselí into a question of expenditure, and that it will be 
costly no one can doubt ; but so are lifeboats, lighthouses, 
and lightships, all of which have the same object in view-- 
namely, the protection and safety of valuable lives and cargoes.” 
Mr. Robert Bayly, of Plymouth, writing on the same date 
points out that communication of the “Sunk” Lightship 
by telegraph and telephone to Walton-on-Naze when he 
visited it in 1889 was perfect, the telephone especially being 
preferred even in the worst weather. The experiments 
there extended over five years, and were apparently per- 
fectly successful. Really, this question of coast commu- 
nication is becoming intolerable. Mr. Preece has 
pointed out—and we have emphasised the fact— 
that the matter does not lie within the business 
of the General Post Office, which is a commer- 


| cial agency for carrying messages and letters, and not 


for the saving of ships. This latter is a national affair, 
and all that is required is to introduce a short Bill 


| next session for an appropriation of, say, £100,000, and 


then authorise the Post Office to carry out this work, which 
they are perfectly competent and willing to do. The thing 
would then be done, and a standing disgrace to England as 
the first naval Power of the world, which yet cannot tako 
the simplest telegraphic precautions for safety of her ships, 
would be removed. We should like to ask what are the 
Institution of Electrical Engineers doing in this matter. At 
one time they were all telegraph engineers, with an energy 
to overcome all difficulties—technical and financial. What, 
we may ask, is the organ of the telegraph and submarine 
cables doing to stir up the authorities to tackle this 
problem, and that not less important, the establishment of 
underground land lines. Let the Institution of Electrical 
Engineers, the London Chamber of Commerce, and the 
Plymouth Chamber of Commerce put their headstogether and 
bring in 2 Bill for the purpose so defined and so thoroughly 
needed. This should command the sympathies of everyone-— 
Press and members of Parliament, alike with men of 
business the kingdom over, and no time should be lost in 
putting the matter into practical form. 
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THE CRYSTAL PALACE EXHIBITION. 


According to our usual practice, we visited the majority 
of stands on Wednesday in order to ascertain the prospects 
of readiness for the private Press view, held to-day (Friday). 
Iu many instances the exhibits will be quite ready, in 
others partially ready, but alas! in many, the unprepared- 
ness must lead to considerable delay before the stands are 
complete. No doubta vast amount of final preparation 
will be got through between the time of our visit and the 
actual opening. The Machinery Annexe seems to be the 
most backward, yet there will be plenty of material for the 
visitor to examine from the moment of opening. Cum- 
mencing a rapid survey from the north end, it was 
seen that the eluborate screen of incandescent lamps 
erected by the Edison-Swan Company, and which will be 
one of the greatest attractions of the exhibition, was in a 
forward state. Just below this screen is the large and 
varied exhibit of the Postmaster-General, comprising the 
historical and present-day apparatus used in telegraphy. 
Almost the whole of the exhibits are now in position. Close 
by is the exceedingly pretty stand of the Mining and 
General Company—a study in black and red—the exhibits 
upon which we understand will be quite ready. Mr. 
White, of Glasgow, has a splendid display of Sir W. 
Thomson’s measuring instruments, fully complete. 
Messra. Nalder Bros.’ stand in the same quarter is ready, 
but not fully equipped. Still, the show of their make of 
instruments should be a good one. Messrs. Evered, of 
renown in the production of artistic fittings, have nearly 
completed their exhibit, as have Messrs. Joel and Co. ; 
while the W. T. Henley Company and the Fowler- Waring 
Cables Company, exhibit cables and wires of varied descrip- 
tions. 

One of the most interesting features of this exhibition as 
showing the development of telephone enterprise, will be 
the concert-room of the National Telephone Company, 
where on payment of a small fee the public will have the 
opportunity of listening to the music which is being 
performed at theatres in London, Birmingham, Manchester, 
and Liverpool. 

It must be allowed that the National Telephone Com- 
pany and the Western Electric Company adjacent have 
two of the best-arranged stands, and should be quite ready 
at the opening ceremony. Of the large engineering firms, 
Woodhouse and Rawson, Crompton, the Brush Company, 
Siemens Bros, and Messrs. Johnson and Phillips, come 
one after the other, and each of these stands will have 
sufficient apparatus of interest to make a good show, though 
it is perfectly evident some of them will not be completely 
ready at the opening. The General Electric Company 
will have some very effective exhibits, but we deem it 
preferable not to enter upon detailed description till the 
exhibition is fairly opened. Our readers require a little 
more information than a mere catalogue list. Many of the 
smaller stands at the sides of the Central Nave will be 
quite ready, and will fully exhibit the specialities of the 
various manufacturers. Altogether the exhibitors may be 
congratulated upon the vast amount of excellent work put 
in since the commencement of the New Year, but even the 
extra week's grace has not brought about that completeness 
which the public look for and expect. 

A visit to the galleries on Wednesday last showed that 
considerable progress has been made since last week, and 
that, though a good deal still remains to be done, some 
of the stands will be in a fair way to completeness by 
next week. We doubt, however, that several weeks must 
elapse before the odour of paste and polish tones down. 
The idea of exhibiting examples of living-rooms, con- 
servatories, and so on, furnished and decorated in various 
styles is excellent, and marks the advance that has 
been made in practical electric lighting since the 1881 
exhibition. It also shows that decorators and upholsterers 
are fully aware of the advantages offered by the incan- 
descent lamp, for bere we find two such firms combining to 
exhibit their wares under its light. We are afraid, how- 
ever, that the desire for more light, which has been 
growing steadily during the last decade consequent 
upon the introduction of electric lighting, is likely tu lead 
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to error. Whilst it is perfectly true that we want more 
light in our streets, stations, and large buildings—and 
since electric lighting led the way and educated the public, 
have, to a certain extent, got it at the hands of the electrical 
or gas engineers—it does not follow that the object of 
introducing incandescent lamps into our houses is to 
obtain more light. It has been repeatedly pointed 
out that to have too much light in a room is almost 
worse than not to have enough. The reasons why we 
use electric lights are because they are cleanly, and do 
not injure costly decorations, because they do not vitiate 
the air, and because they can be placed exactly where we 
want them. There is a flexibility about the incandescent 
light which is wanting in all other systems of illumina- 
tion. Now, this being so, we think it will be a 
pity if the various firms who are exhibiting interiors 
go in for demonstrating the illuminating power of 
the electric light rather than its flexibility and adapt- 
ability. We don’t want to see floods of light in these 
model rooms, but we want to see them really well lighted— 
that is, to find the light just where it is di aa For 
instance, we very much fear that one of the dining-rooms 
exhibited is to have a lamp depending from every square 
yard of the ceiling, the wires coming through certain pro- 
jections in the decoration. If this is the intention we 
think it will be a mistake. True, the room will be 
flooded with light reflected downwards by the white 
ceiling, but there will be too much of it, and the method 
of its introduction is not to be commended. Every room 
requires to be lighted in a different way, because each is 
used for a different purpose, and we hope this fact will be 
fully recognised at the Palace, and, as we have said above, 
the beautiful adaptability rather than the illuminating 
power of the incandescent lamp brought before the public 
with marked emphasis. But to chronicle the progress made 
since our last visit. The stand of Messrs. Rashleigh 
Phipps, and Dawson is rapidly nearing completion, and 
one can get a fair idea of the appearance which the rooms 
will have when the finishing touches have been put to 
them. In the conservatory the rockwork is in evidence, 
and this should prove quite a favourite spot for visitors, 
as it will command a kaleidoscopic view of the main floor 
below. The Old English hall, Italian dining-room, and 
Japanese drawing-room have all taken on form and colour, 
and a few days now will make a wonderful difference in 
their appearance. | 

Messrs. H. AND J. COOPER, of Great Pulteney-street, 
are also well forward with their dining-room, bedroom, and 
boudoir. The latter should afford many opportunities of 
showing what can be done with the incandescent lamp. 
Many ladies are halting between two opinions in the matter 
of electric lighting. They are weighing the disagreables 
of “ wiring,” which they, and especially their sterner halves, 
place in the same category with “ spring cleaning,” “ paper- 
ing and plastering,” etc., against the advantages which will 
accrue from turning out the gasman and bringing in the 
electrical engineer. Nothing will give the balance a kick 
in the right direction more quickly than the sight of a 
well lighted and cosy boudoir. This, no doubt, Messrs. 
Cooper will take care to provide them with. 

Mrssrs. ALLEN AND MANNOOCH, of Mount-street, 
Berkeley-square, W., are working hard to complete their 
exhibit, which includes a dining-room, with dark oak 
furnishing and panelling, a bedroom and a boudoir. 
These rooms will no doubt attract considerable attention 
when they are finished We hope, however, that the firm 
will not try to overdo the lighting. Too many lamps, like 
too many cooks, sometimes spoil the best of—intentions. 

Mr. Gras, of High-street, Kensington, has a large 
stand which is in a fairly forward condition. It will 
comprise a suite of rooms designed to show what he can 
do in the way of decorating and furnishing. 

Mr, C. B. HARNESS'S gorgeous temple, wherein he will 
‘tice the B.P. after the manner of the nursery rhyme, was 
filled with paperhangers and decorators at the time of our 
visit, and will no doubt subsequently be crammed with the 
believing. A huge signboard close at hand indicates that 
this is the way to the camera obscura. Mr. Harness's 
temple has been designed, and excellently well designed too, 
by Messrs. Benison and Bargman, architects, of 16, Craven- 
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street, Strand, and has been put up by Mr. E. Triggs, 
builder, of 95, The Chase, Clapham, S.W. 

In close proximity to this stand is a suite of rooms which 
are being decorated and furnished by Mr. W. POOLE, 
Church-road, Upper Norwood, and Mr. ELDRIDGE, of 
Westwood-street, Upper Norwood, the two, although 
trading separately, having, we understand, combined to 
exhibit their different wares under the soft rays of the 
electric light. The suite will be very complete, and will 
comprise hall, dining-room, drawing-room, bedroom, 
boudoir, and bathroom. 

Close at hand, Messrs. SHiPPkv Bros. are making a 
special feature of American goods, and will show lamps and 
motors in a hundred and one different shapes and sizes, 
whilst giving practical illustrations of the many uses of the 
latter. We are also promised something novel in the shape 
of devices for attracting the public, but of these we shall 
be able to say more when the promise has been fulfilled, as 
no doubt it will. 


ELECTROLYSIS OF GOLD SALTS. 
BY ALEXANDER WATT. 
(Continued from page 17.) 


It should be mentioned that many of the solutions of 
gold salts prepared for use in these experiments were of an 
exceedingly unstable character, some of them being very 
readily decomposed by light, in some cases being reduced 
to the metallic state, often in a more or less crystalline 
form ; while from some of the solutions prepared from the 
teroxide the metal deposited in the form of protoxide soon 
after the solutions of the persalt had been effected. This 
separation of the protoxide occurred in some instances 
when the solution of the persalt had been obtained without 
the aid of beat, but more readily so when the respective 
liquids were heated. In such cases, therefore, it was found 
necessary to electrolyse the solutions of the unstable salts 
referred to almost immediately after their preparation—that 
is, during the brief period that the metal remained in 
solution. 


12. Aurochloride of Sodium by Electrolysis. —A. strong solu- 
tion of chloride of sodium was electrolysed with the current 
from three cells, a gold anode and silver cathode being used 
as before. Chloride of gold at once formed at the anode, 
and in a few minutes after a deposit of gold was received 
upon the silver plate. 


13. Aurochloride of Potasstum.—A solution of chloride of 
potassium, being electrolysed with the same current as 
above, yielded a deposit of gold-upon a silver cathode in a 
few minutes after immersion. 


14. Aurochloride of Magnesium.—A solution of chloride 
of magnesium uuder the same conditions as above rapidly 
dissolved the gold anode, and a deposit of the metal was 
received upon a silver cathode in two or three minutes after 
the electrodes were immersed in the liquid. 


15. Aurochloride of Barium.—A solution of chloride of 
barium, being electrolysed with the current from threo 
Daniells, dissolved the anode freely at once, and a deposit 
of gold formed on a silver cathode in a few minutes after. 


16. Aurochloride of Strontium.—A solution of chloride of 
strontium, electrolysed under the same conditions as before, 
yield a solution of gold, from which the metal became 
deposited upon a silver cathode in a few minntes after 
immersion of the electrodes. 


17. Teracetate of Gold.—A solution of this salt was 
formed by digesting moist hydrated teroxide of gold in 
ordinary commercial acetic acid ; a small portion only of 
the oxide became dissolved. The solution, after being 
moderately diluted with water, was electrolysed with the 
current from four Daniell cells, when a deposit of gold 
slowly formed upon a silver cathode. After a few 
minutes, green non-reguline metal formed upon the film 
first deposited. 


l8. Tersulphate of Gold. —H ydrated teroxide was digested 
7 dilnte sulphuric acid, an 
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electrolysed with the current from three cells in series. 
After a rather long immersion, a film of gold gradually 
formed upon a cathode of silver; the amount of gold in 
solution was, however, small, and there appeared to be no 
action upon the gold anode. 


19. Terlactate of Gold.—In some former experiments in 
the electrolysis of metallic salts the writer had found that 
lactic acid exhibited a higher solvent power for metallic 
oxides and carbonates, and even upon some metals, under 
electrolysis, than could have been expected from so com- 
paratively weak an acid. This fact induced him to ascer- 
tain the behaviour of this acid in respect of gold. A 
strong solution of lactic acid being prepared, a portion 
of this was added to a quantity of moist hydrated 
teroxide of gold, and the mixture repeatedly stirred 
for a few minutes. The mixture was then placed on a 
filter, and a portion of the clear liquid, which had a purple 
tint, was afterwards tested with a solution of chloride of 
tin, when the purple of Cassius at once formed, indicating 
the presence of gold in the solution. The clear solution 
was then electrolysed with the current from three Daniell 
cells in series, a gold anode and strip of platinum foil being 
used as the electrodes. Soon after the circuit was com- 
pleted, a dark green film appeared upon the platinum, 
while the anode, which at first presented a rather dull 
surface, became somewhat brighter. The green deposit, 
which, as before stated, represented gold in a finely-divided 
(and non-reguline) state, was next heated by holding the 
platinum foil on which it was deposited over the flame of a 
spirit lamp, when after a few moments the gold film assumed 
the more perfectly metallic state, but apparently in two 
different conditions—one part of the film assuming the 
characteristic colour of fine gold, but the remaining 
portion (at the lower part of the cathode) was of a deep 
orange-red colour. The gilt portion of the platinum was 
next dipped into warm nitro-hydrochloric acid, when the 
yellow part of the film readily dissolved, but the orange- 
red portion was very tardily acted upon, and fell from the 
plate in small grains of a deep red colour. 


20. Lactate of Gold by Electrolysis.—An attempt was next 
made to determine whether lactic acid, under the influence 
of the current, would act upon the gold anode, forming a 
solution of gold from which the metal could be deposited. 
For this purpose, a strong solution of lactic acid was 
electrolysed with the current from four cells, when in 
about a quarter of an hour or so a green film appeared on 
the silver cathode as before, proving that the anode had 
been somewhat speedily acted upon by the acid. A 
platinum cathode was next used, which received a yellow 
film of gold shortly after immersion. 


21. Purple of Cassius by Electrolysis.—A rather weak solu- 
tion of pretochloride of tin was electrolysed with the current 
from two cells, a gold anode and silver cathode being used. 
Almost immediately after immersion of the plates, the 
purple of Cassius formed at the anode, and gradually 
deposited somewhat copiously at the bottom of the vessel. 
This method of producing the purple salt might be found 
useful. 


22. Terchloride of Gold in Hydrochloric Acid.—A solution 
was prepared by dissolving gold in aqua regia and care- 
fully evaporating the terchloride to dryness. A portion of 
the dry gold and salt was then dissolved in hydrochloric 
acid. The resulting solution was afterwards considerably 
diluted and electrolysed with the current from a single 
Daniell cell. A silver cathode immersed inthe liquid received 
a deposit of gold of very good colour very promptly, the 
film being firmly adherent. It is not improbable that a 
solution thus composed might be found useful for some 
purposes, if worked with care. The liquid, however, must 
be weak and the current low. 

23. Teroride of Gold in Nitric Acid.—Teroxide of gold 
was digested in dilute nitric acid, and the solution, after 
being diluted, was electrolysed with the current from three 
cells. Gas was given off at both electrodes, and metallic gold 
deposited upon the silver cathode. 

24. Saccharate of Gold by Electrolysis.—A strong solution 
of saccharic acid was electrolysed with the current from 


the resulting solution was | four cells, when the gold anode became very slowly 
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dissolved, and in about half an hour a film of gold of a 
grey colour formed upon a platinum cathode, which readily 
dissolved in aqua regia. A silver cathode was next sub- 
stituted, upon which the metal deposited of the charac- 
teristic yellow colour of gold at first, but after a time the 
film acquired a somewhat dirty colour, indicating the 


pressure of non-reguline metal—probably the grey condition | 


before noticed. 


25. Electrolysis of Bisulphate of Potassium. A solution of 
the bisulphate was electrolysed with the current from four 
cells, a gold anode and silver cathode being used. Gas was 
libera at both electrodes, and in the course of about 
half an hour, or somewhat less, a slight film of gold 
appeared upon the silver surface. 


26. Aurate of Ammonia in Lactic Acid. A solution was 
prepared by dissolving aurate of ammonia in a strong solu- 
tion of lactic acid. The solution, after being moderately 
diluted, was electrolysed with the current from a single 
cell, when gold of 1 colour at once became deposited 
upon a silver cathode. 


27. Gold Teroride in Tarlaric Acid. Hydrated teroxide 
of gold was digested in a strong solution of tartaric acid 
for some time, and the liquid, after being moderately 
diluted, was tried with the current from three cells. Gas 
was evulved at both poles, and a slight film of gold slowly 
formed upon a cathode of silver. 


28. Electrolysis of Phosphoric Acid. —A. strong solution of 
3 acid was electrolysed with the current from four 
jells. In about half. an- hour after immersion of the 
plates it was found that a deep orange-red salt had formed 
on the anode, which fell from the plates in transparent 
flakes. A slight film of metallic gold deposited on the 
silver cathode. 


29. Electrolysis of Vanadiate of Ammonia.— A strong 
solution of vanadiate of ammonia was electrolysed with the 
current from three cells, when aftera short time the (colour- 
2 solution acquired a rich yellow colour. At the bottom 
of the vessel minute crystals of a deep red colour appeared, 
and gold of a green colour and non-adherent formed upon 
a platinum plate. This deposit when moderately heated 
assumed a yellow colour. A silver cathode being substi- 
tuted, this slowly received a slight film of reguline gold of 
the usual colour. 


30. Teroride of Gold in Phosphorous Acid. —Teroxide of 
gold was digested in a strong solution of phosphorous acid, 
and the solution, after being filtered, was electrolysed with 
the current from four cells, A very slight deposit of gold 
formed on the cathode, but a long immersion failed to yield 
a film of any thickness. 


31. Electrolysis of Phosphorous Acid.—A strong solution of 
phosphorous acid was electrolysed with the same current 
as the last, and after a rather long immersion, a silver 
cathode became slightly coated with a film of gold. On 
examining the anode the immersed surface was found to be 
coated with a deep orange-coloured salt, which separated 
in transparent flakes, much resembling both in colour and 
appearance the flaky film referred to in experiment 28, and 
in several other experiments. 


32. Electrolysis of Chlorate of Potassa.—A moderately 
strong solution of chlorate of potash was electrolysed with 
the current from three cells. Gas was given off at both 
electrodes, but otherwise there was no apparent action for 
some time ; after a few minutes, however, it was observed 
that a profuse quantity of flat scaly crystals floated on the 
surface of the solution. On examining the anode at this 
time, it was found to be coated with a bright blue film, 
which was insoluble in the liquid. 


33. Electrolysis of Hydriodic Acid. A solution of hydriodic 
acid being prepared, it was determined to ascertain if it 
would Eee p gold from the anode by electrolysis. For 
this purpose the current from two Daniells was first tried, 
when the liquid nearest the anode at once assumed a yellow 
colour, but as there was no deposit of gold upon the silver 
cathode a third cell was put in series, soon after which 
black flakes fell from the anode and deposited at the 
bottom of the vessel, On examining the cathode at this 


coated with a film of gold in the green, non- 
| condition. 
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= it was found to be coated with pale straw-coloured 
gold. 

34. Gold Teroxide in Hydriodie Acid. — Moist hydrated 
teroxide of gold—obtained by adding a solution of potash 
to the terchloride—was digested in a strong solution of 
hydriodric acid, in which it dissolved rather freely. The 
solution thus obtained was electrolysed with the current 
from three cells, when a deposit of green, non-reguline gold 
formed upon the silver cathode at once; when this loose 
deposit was wiped off with the finger, a film of yellow 
reguline metal was found beneath, as is frequently the case 
when the green form of gold is deposited. To prevent the 
formation of this variety of the metal, and to obtain a fully 
reguline film, the solution was diluted and one cell discon- 


| nected from the series, when the metal deposited in better 


condition, but more especially when the cathode was 
gently moved about in the solution. 

35. Electrolysis of Iodide of Sodium. A solution of 
iodide of sodium was electrolysed with the current from 
three cells, when the liquid nearest the anode immediatel 
acquired a yellow colour. The operation was then le 
undisturbed for about 10 minutes, at the end of which 
time the cathode was examined, when it was found to be 
ine 


36. Electrolysis of Iodide of Ammoniwm.—A solution of 
this salt, electrolysed under precisely the same conditione 
as in the last experiment, soon acquired a yellow colour, 
and the cathode, as before, was coated with a film of green, 
non-reguline metal. When the solutions in this and the 
last trial were diluted and the current reduced, the 
gold deposited, though somewhat slowly, in the yellow, 
reguline state. 

37. Gold Teriodide in Hyposulphite of Soda.—Hydrated 
teroxide of gold, precipitated by potash from the ter- 
chloride, was digested in a solution of hyposulphite of 
soda, and the resulting liquid electrolysed with the current 
from three celis. A film of gold, of a good rich colour, 
and firmly adherent, was promptly deposited upon a silver 
plate. 

38. Gold Teroxide in Citric Acid.—Hydrated teroxide of 
gold was digested in a strong solution of citric acid, and 
the liquid, after filtration, was electrolysed with the cur- 
rent from three cells. Gas was freely given off at both elec- 
trodes, aud after a few minutes’ immersion a slight film of 
gold appeared upon a silver cathode. The amount of metal 
in solution was, however, very slight, and there was no 
apparent solvent action upon the anode. 

39. Gold Protiodide in Pyrophosphate of Soda.—Iodide of 
gold was digested in a strong solution of pyrophosphate of 
soda. The current from four cells was found necessary to 
obtain a deposit upon a silver plate, and this only assumed 
the form of an iridescent film. Gas was given off at both 
electrodes. On heating the plate to near redness the film 
still retained its iridescent character, but the colourations 
were rendered more vivid and brilliant by the heat to which 
they had been subjected. 

40. Teroride of Gold in Benzoic Acid.—The precipitate 
thrown down by carbonate of potassa from a solution of 
gold terchloride, and the mixture afterwards boiled, was 
digested in a hot solution of benzoic acid, and the still warm 
solution was then electrolysed with the current from four 
cells, Gas was evolved at both poles, and a slight film of 


| gold, of a yellow colour, was deposited upon a silver plate. 


A fifth cell was afterwards added to the series, when the 
deposited gold assumed a dark colour. 


41. Teroxide of Gold in Malic Acid.—The teroxide pre- 
cipitated by carbonate of potash, and treated as before, 
was digested in a strong and warm solution of malic acid. 
The solution was then tried with the current from three 
cells, but there being no apparent action, a fourth cell was 
added, when gas was liberated at each electrode, and a 
dark—almost black—film formed upon the silver cathode, 
which was very adherent. When heated over the flime ofa 
spirit lamp, the film became iridescent, but when the sur- 
face was rubbed yellow gold appeared attached to the 


silver beneath. 
(To be continued. 
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as it does in all engines, on account of the work which is 
expended within the machine itself. 

The consumption of 37lb. per unit at full load corre- 
sponds to 27:61b. per electrical horse-power per hour; and the 
consumption of 391b. per unit, at half bad. corresponds to 
291b. per electrical horse-power per hour. 

For the sake of comparison it may be added that in a good 
ordinary compound condenaing engine of corresponding 
power the consumption of steam is usually about 20lb. per 
indicated horse-power per hour, which corresponds (allowing 
for necessary loss in transmission to the dynamo) to, say, 
361b. per unit. In the special type of single-acting high-speed 
engines made by Mr. Willans, and successfully used in 
emp electric light stations, the consumption of steam at 
full load and at moderately full load is somewhat less. The 
best results in trials published by him show (with high 
pressure and triple expansion) a consumption equivalent 
to about 304lb. per unit in a non-condensing engine and 
25lb. per unit in a condensing engine, worked at full load ; 
while at half load the numbers are about 43lb. per unit and 
32lb. per unit reapectively. 

I have no doubt that if it had been practicable in 
the turbine tests to use the full pressure of 140lb. per 
square inch for which the turbine was designed (in place of 
a pressure of 951b.) that the consumption of steam per unit 
would have been considerably reduced. 

As they stand, however, the results must be admitted to 
demonstrate a very remarkable performance. They show 
that in respect of economy of steam, and therefore of fuel, 
at full or moderately full load, the Parsons turbine of the 
type and size tested now challenges comparison with good 
engines of the usual kind, while its comparative freedom 
from friction gives it an exceptionally high efficiency when 
lightly loaded. 

Apart from the question of steam economy, the lightness 
and compactness of the turbine dynamo, its small first cost, 
the perfect ease with which it is started, its freedom from 
vibration, and the absence of any need for heavy founda- 
tions, are points much in its favour as a generator for 
central station work. 

Mr. Parsons has been good enough to give me every 
facility for examining the conatruction of his turbines and 
dynamos. I see no reason to anticipate that the charges 
for maintenance, for oil, and for attendance will be larger 
than in the case of other engines I should rather expect 
them to be lighter, and this appears to be borne out by the 
experience of the Newcastle and District Electric Lighting 
Company, where turbine generators have been in use for 
about two years. 

I had the advantage of seeing the plant at that company's 
station and of obtaining particulars in regard to wages and 
other items of current outlay from the superintending 
engineer and the secretary of the company, who were most 
willing to supply informaticn. 

In regard to first cost, the turbine generator is probably 
cheaper, in large sizes, than any combination of ordinary 
engine and dynamo giving equal output. 

The machine tested had an electrical governor which 
regulated by causing intermittent admission of steam. 
The action of this governor was not entirely satisfactory, 
and Mr. Parsons informed me that he meant to substitute 
for it à modified form of a type of governor which has been 
found to work well at the Newcastle and district, electric 
light station and elsewhere. 

The turbine worked at its full load of 100 electrical 
units per hour without any sign of distress, and so far 
as could be judged was capable of giving a greater output 
without difficulty. The dynamo armature became hotter 
than is, in my opinion, desirable. This might be avoided 
by an alteration in the winding of the armature. 

With a dynamo wound to give continuous currente, the 
consumption of steam in the turbine per electrical unit 
generated may be confidently expected not to exceed the 
consumption observed in these experimenta. 


GREENWOOD'S ELECTRO-CHEMICAL PROCESS. 


A new process for the direct production of caustic scda and 
cblorine has been devised by Mr. J. Greenwood, and is now being 


introduced by the Caustic Soda and Chlorine Syndicate, Limited, 
of 58, Lombard-street, E.C. It has this week been inspected in 
operation by a number of gentlemen at the works of Messrs. Bowes 
Scott and Weston, Phoenix Wharf, Battersea. The peso ef an 
electric current through a solution of common salt divides the 
latter into caustic soda and chlorine, but the principal difficulty 
hitherto encountered in placing any method of this kind on a com- 
mercial footing has been to prevent the recombination of the elec- 
trolysed producte. It is claimed, however, that the inventor of 
the process in question has surmounted this obstacle by the use 
of a patent diaphragm and a compound anode. 

Mr. W.H. Preece, whohas made experimenta with the plant, states 
that the commercial efficiency of the process is 75 per cent., and he 
is certain that in actualjpractice, and with further experience, even 
better results can be obtained. As far as the expense of producing 
electrical energy is concerned, he says that in the coal districte, 
with tps expensa modern engines and dynamos, working con- 
tinually at full load, the cost would amount to jd. per kilowatt 
hour. The total cost of producing caustic soda and bleaching 
powder and liquor would, according to Mr. Preece, be little more 
than one-third of their present market value. 

Dr. Gore, F.R.S., has drawn up two reports. He states that he 
is convinced of the scientifically practicable character of the 
method, and that nearly all the chief engineering chemical diffi. 
culties of the process appear to him to have been overcome. He 
also expresses the opinion that the amount of labour and the 
number of workmen necessary in the process, when carried out on 
&large scale, would probably be small in comparison with that 
required for producing the same quantities of the same produote 
by the usual methods, because the entire process would be largely 
automatic. 

Messrs. Cross and Bevan, of the laboratory, 4, New-court, 
W.C., find that the efficiency of the process has advanced to 80 
per cent., as compared with 70 per cent. when preliminarily 
examined by them some months ago. 

The plant laid down consiste of five electrolytic tanks arranged 
in the form of a flight of steps, whilst the vessel containing the 
supply of brine is erected on a higher level than the top tank. 
This arrangement ensures an automatic circulation of the solutions. 
Each tank contains five compound anodes and six cathodes placed 
alternately, these being separated by diaphragms. The anode is 
formed of carbon plates having a metal core so as to increase the 
conductivity ; it is specially treated so as to render it non-porous 
and unattackable by the chlorine gas which, it may be mentioned, 
is evolved on its surface. The cathode, on which is formed the 
caustic soda, is an iron plate. The patent diaphragm is of peculiar 
construction, being composed of 0 of slate arranged in a 
longitudinal frame. These strips are placed at an angle of about 

eg., one above the other and on each side of the frame, an 
intermediate packing of asbestos fibre being used. The diaphragm 
and the anode constitute the two principal features of the process. 

Each tank is divided into 10 anode or chlorine sections, and 10 
cathode or caustic soda sections. The anodes and cathodes in 
each tank are pipe. ios in parallel, and the five tanks in series. 
An E. M. F. of 4:4 volts, with a current of 10 amperes per square 
foot of electrode surface, is required to overcome the resistance of 
each tank. Vulcanite tubes are employed to connect the 50 anode 
sections, the inlet being at the bottom and the outlet at the top of 
each section. The c&thode sections are similarly connected. 

The working of the process is, briefly, as follows: The tanks are 
charged with a solution of common salt, and on a current being 

the solution is decomposed or divided into its constituents, 
chlorine and sodium. A secondary action occurs in the separation 
of the sodium, and this converts it into caustic soda. After 
passing out of the lowest tank the salt solution and the caustic 
soda are pumped back to their respective cbarging vessels, the 
former to be further decomposed and the latter to be further con- 
centrated. The chlorine gas given off in the anode sections passes 
by means of branch and main pipes into four absorbing tanks. 
These contain lime and water kept in & state of agitation and 
which takes up the chlorine and transforms it into: Glesebing or 
chlorate liquor as required. The caustic soda formed in the anode 
sections is rendered more or less concentrated according to the 
particular purpose for which it is required. 

The company state that the process will be of great importance 
to the paper, soap, and bleaching industries, and that it is also 
applicable to the production of sodium amalgam and chlorine for 
extracting gold and other metals from their ores, and caustic and 
chlorate of potash and other chemicals. This brief description of 
Mr. Greenwood's process is given, as the lawyers say, with - 
out prejudice." So many processes have from time to time 
been put forward, and have failed, even when reported upon by 
the highest authorities, that a considerable amount of caution 
must be used. A process may be theoretically perfect, and seem 
commercial upon an experimental scale, though, when tried upon 
a large scale, it proves to be less successful. 


Tudor Accumulators.—The Tudor Accumulator 
Company have issued an illustrated catalogue of some pre- 
tension. Besides information as to size and prices, 
chapters are given, one containing the reports on these 
accumulators by MM. Uppenborn, Kohlrausch, and 
Monnier, and others, and the other dealing with best 
methods of mounting accumulators. Directions for the 


care and management of tbe cells are given in a special 


chapter. 
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It is usual at the commencement of each new 
year for the Queen to honour those in her realm to 
whom the Prime Minister for the time being believes 
honour to be due. Such honours are conferred 
for various reasons—mostly political. At times, 
however, other claims are held to be paramount, 
and the scientific world contributes its quota to 
those who receive these honours. 

Few announcements will give more pleasure to. 
the scientific world in general, and the electrical 
world in particular than, the announcement that a 
peerage is to be conferred on Sir William Thomson. 
In his person no one can complain that scientific 
pre-eminence is not rewarded, though it would 
indeed be difficult to add distinction to that he has 
himself achieved by his numerous practically 
useful inventions and deep mathematical researches. 
Elected President of the Royal Society last year, the 
highest purely scientific honour a native of the United 
Kingdom can receive, his elevation to the peerage is 
only a further step in his distinguished career. We 
have no need to allude to Sir William Thom- 
son's achievements in science—they are too well 
known to our readers to require iterated 
mention, but we do not think his kindness 
and interest in struggling students, of whom he 
must have had an enormous number under his 
charge, has been brought to light. We remember 
one interesting example which will bear mention at 
this juncture, and illustrates the kindness of two 
men and the influence a little help will have upon a 
young man’s life. The late Dr. Royston Piggott, 
who died recently at Eastbourne in the fulness of 
ripe age, was in early years Sir William's mathe- 
matical tutor, and kept his interest in his dis- 
tinguished scholar. Dr. Piggott was always 
interested in promising young students, and one of 
his protégés was the son of a policeman who had 
taken to amateur electrical experiments. The doctor 
learnt of this, gave the lad lessons, and then asked 
the father whether he wished his son to be made an 
electrician. The father did not seem anxious for 
honours, but the mother was, and, armed with a 
letter of introduction to Sir William Thomson, she 
posted to Glasgow with the boy and a heap of 
electrical instruments. Sir William was not at 
home, but visiting at a country house in the 
neighbouhood. Not to be daunted, the hopeful 
mother took a cab, and, with the seat crowded with 
instruments, called at the house, and asked for 
Sir William, who came down from the billiard- 


room with a cue in his hand. With much amuse- 


ment and interest he interrogated the couple, and 
finally made an appointment at the college in 
Glasgow, and found the boy a place. Itis many 
years ago now, but this young man, we believe, 
soon after received an appointment as superinten- 
dent of telegraphs in one of the colonies, at a salary 
of some £600 a year—rather better than he might 
have hoped for in his native town. Numerous 
other cases might be quoted to show that 
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Sir William feels an interest in human as well as 
scientific problems. Nor have we probably heard 
the last of his contributions to the latter. It is 
possible, we hear, though not yet decided, that the 
title which Sir William will take will be that of 
Lord Kelvin, from the name of the once beautiful river 
which flows past the foot of the college grounds at 
Glasgow, and on which his windows look out. 
May he live long to enjoy his honours! 

In our next issue we shall give & further series of 
portraits similar in style to those given in our last 
number. As far as possible our publisher will 
refuse to supply single copies of these special issues 
to casual purchasers. We do not cater for those 
who pick up an odd number of the paper now and 
again, but desire to do the best to provide suitable 
pabulum for those who are regular readers. 

If in our issue of January 2, 1891, we felt con- 
strained to say ' the business problems that await 
solution to-day are very similar to those 
awaiting solution a year ago," we should not be far 
from correct in restating that view. Yet there is a 
great difference in January, 1892, over January, 
1891. Financiers were still very shy in 1891; 
they are still shy, but less so, because month 
by month electrical engineers are demonstrating 
the certainty and the suitability of electric lighting 
for general work. Then the great experiment of 
Lauffen-Frankfort—whatever may be the econo- 
mical figures connected therewith—the great experi- 
mental departure of the year, has forced attention 
from those still inclined to scoff at the probabilities 
of electrical applications. English electricians have 
sadly attempted to belittle the adoption of polyphase 
apparatus. In public and in private they have 
denied there was anything good in the idea, but they 
find their continental and American confrères refus- 
ing to see in the same light. Let us admit that we 
have still much to learn about polyphase apparatus, 
and await further experimental and theoretic study 
before condemning the departure. 


FINANCIAL.— Whether the future will see rotary- 
current apparatus pass into oblivion or develop into 
greater prominence, there can be no doubt it has 
proved the grandest advertisement for electrical engi- 
neering that the past year brought forth. It has 
helped other and more modest work in the eyes of 
the financiers, so that at the present time more than 
one energetic firm or company finds it less difficult to 
finance its new schemes than was found twelve months 
ago. It would not be right, however, to hint without 
qualification that ' finance" was now easy, and 
would continue so. There are troubles looming 
&head connected with companies whose prospects 
are thought to be bright. Long ago we suggested 
investment in low-priced shares—such as the Brush 
were then quoted—to some higher-priced ones. The 
market quotation is not always an indication of real 
value; there is such & thing known as making a 
price. We again reiterate in the strongest possible 
manner, avoid the highest prices and be content 
with the lower. With the exception that it makes 


financing difficult, we care little what the public 
gains or loses in its buying and selling shares. The 
public has no sympathy with those who correctly 
advise, and, on the other hand, the adviser often cuts 
his own throat by making enemies of those who are 
willing to pay for silence. The smash up of a big 
company, however, is harmful to the industry 
generally—hence our warning. There are few or 
none of the existing concerns past recall, and most 
of them with a moderate amount of care will prove 
good investments. 


TRACTION. — The event of the year, so far as 
England is concerned, has been the installation of 
the Thomson-Houston overhead system of trams at 
Leeds. We gave a very complet. description of this 
line at the time of the opening, and the experience 
of our friends living in the district is altogether in 
favour of the line. At the time of the opening 
ceremony we attempted to get the views of 
residents on the route, but, like most Yorkshiremen, 
they refused to commit themselves. A few days 
since, testimony unasked for was forthcoming, and, 
as we say, altogether in favour of the line. No doubt 
Mr. Graff Baker has had similar testimony from & 
number of people, but this outside praise cannot be 
unacceptable. The consensus of opinion being thus 
favourable, should lead to a rapid extension towards 
the centre of the town ; and the success at Leeds, we 
trust, will induce other places to go forward. The 
City and South London, while it may not have 
fulfilled all the expectations of its promoters during 
its first year of existence, is undoubtedly gradually 
winning its way to success, and the experience 
gained thereon will be invaluable in the exten- 
sions to be undertaken in other quarters of 
London. The earliest of our electric trams— 
that of Mr. Volks at Brighton—after under- 
going vicissitudes of no ordinary kind, is still 
running satisfactorily, and is about to be greatly 
improved. The widening of the roadway has made 
it difficult to keep the rails clean enough to use one 
rail as a lead and the other as a return, so a third 
rail is to be added. Two new cars are being built 
by Messrs. Kerr, Stuart, and Co., which Mr. 
Reckenzaun will fit with motors. The other lines 
are much as they were. Mr. Holroyd Smith is to 
carry out an experiment at Halifax, and we have no 
doubt he will be as successful there as at Blackpool. 
What promises to be the great feature of the present 
year is the Liverpool overhead railway, the apparatus 
for which is being constructed at Wolverhampton. 

The AcME ELECTRIC WoRKS inform us that the 
past season has been the most successful that the 
firm has experienced, and the works have been fully 
occupied throughout the year, and, in fact, for the 
last four months it has been necessary to keep them 
going on overtime regularly. "They have been 
avoured with a succession ot orders from Govern- 
ment departments for heavy switchboard and other 
work, and have substantial current orders in hand. 
The present year has opened out in a very promising 
manner. With reference to the Teague patent 
electricity meter, this has now been developed into 
a commercial instrument, and the labours upon it 
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have been rewarded by important orders. The firm 
has considerably extended its plant in the instru- 
ment department, which enables rapidly-increasing 
demands to be met with facility. The new Acme 
patent ampere and voltmeter has turned out most 
successful, and has been received with much favour, 
and the demand for the same is steadily on the increase. 
The firm’s well-known switches and fuses still main- 
tain the prestige they have so long enjoyed, and 
business in this department is increasing rapidly. 


BENHAM AND FROUD say, generally, that they have 
been very busily engaged in the manufacture of 
electric fittings of the highest class of art metal 
work throughout the whole year. 


DRAKE AND GORHAM.—A review of the work done 
by Messrs. Drake and Gorham shows that country 
house lighting is on the increase, this firm having 
carried out about 50 installations, notably Wynyard 
Park, for the Marquis of Londonderry, 1,000 lights ; 
Margam Castle, for Miss Talbot; Rhinefield, for 
Lieut. Munro; Hoddam Castle, Ecclefechan; 
Felstead Schools; Clatford Mills, Andover, for Mr. 
Forster; Adhurst St. Mary, for Mr. Bonham Carter ; 
Shendish, for Mr. Longman ; Leonardslee, Horsham, 
for Sir E. G. Loder; Ardoe, for Mr. Ogston; The 
Lodge, for Mr. de la Rue, etc. A number of houses 
have been wired for the supply from a central 
station, and the firm are carrying out work for 


WORK DONE BY ACCUMULATORS IN 


KENSINGTON COURT AND QUEEN’S GATE BATTERIES. 


CroMPTON-HoWELL ELECTRICAL STORAGE Co.— 
Wegive the contribution of this company to theyear's 
information re work done in their own words: 
“ As so much has been said about the inevitable 
losses which the use of accumulator storage entails 
on an electric supply system, we think this is a 
fitting opportunity to enclose the annual report we 
have just received from the engineer of the 
Kensington and Knightsbridge Company, which has 
been our oldest customer, and has continuously used 
our accumulators for nearly seven years. We give 
you the figures exactly as received, although they 
show a low efficiency during last January and 
February, due to the fact that owing to the excep- 
tionally severe weather the temperature was so 
low that they were working in an exceptionally 
unfavourable manner. As soon as means were 
provided for maintaining the battery-rooms at 
a regular temperature, the efficiency at once 
rose to the average of the year—viz., about 79 per 
cent. These efficiencies are the actual commercial 
efficiencies taken at the recording meters. The 
losses include not only the losses in the batteries 
themselves, but those due to the resistance of the 
charging leads, which connect the distant accumu- 
lator station with the generating station. The losses 
shown, therefore, are accurately representative of | 
the total losses due to the use of accumulators for 
that part of the output which passes through them. 


1891. 


KENSIN TON COURT ONLY. 


Month, Charge in Discharge in | Efficiency, Efficiency, Charge in Discharge in Per cent. Per cent 
1891 'ampere-hours. ampere-hours. | ampere-hours. watts. ampere-hours. | ampere-hours. | ampere-hours. watte. 

January 113:174 | 71:992 68 6 66 — — = = 
February. 96:600 ^! 74-005 76:6 69 45:742 41:277 90 83 
March .... .... 82977 ^! 73230 88:3 78:5 — — — — 
April.. 101-021 90:487 89:1 79 46:868 43:142 92 85:5 

N 89:257 82 274 92 80 | 43:311 40:525 93:5 86:5 
June 95:603 88 028 92 80°5 — — — — 
July ..... ...... 99:778 91:864 92-2 86 ] 39-015 26:549 93:6 86:5 
August 78858 71:283 90:5 84 — — — — 
September 75:274 68:416 91 B4 | — 83:873 31:265 92:5 85:5 
October ...... 91°814 83°919 91-4 80:5 46:340 42:350 91:5 85 
November 104:114 96:987 93 86 
December 115:555 104-052 90:5 81:5 
Totals ..... ... 1,144:036 1,002-137 88 79:5 


ReMARKS.—During January no provision had been made at the Queen's Gate battery station for heating. so chat the efficiency fell 


very low. During March improvements were made in the system of charging the batteries, hence the increased efficiency. The 
efficiency in watts cannot be calculated directly from the figures given for ampere-hours, as the results depend upon the proportion of 
work done by the batteries at each station. Owing to the fall of potential in the charging mains to Queen’s Gate, the watt efficiency at 
that station must be lower than at Kensington Court; also it depends on the amount of charging done separately or in connection with the 
lighting. A few readings are given showing the efficiency of the Kensington Court home battery taken by themselves, in order to show 


how considerably the loss in the charging mains reduces the total average efficiency for the year. 


the London County Council at the weights and 
measures testing station, Newington. The wiring 
of the Royal Colonial Institute has also been carried 
out by them. The Cardew patents have been 
further developed, and the earthing device has been 
formally approved and sealed by the Board of Trade. 
There is a considerable demand for the D.P. battery, 
both from the trade and private users. 


J. K. FAHIE AND Son, of Dublin, have been fairly 
busy during the year, especially in the capacity of 
consulting electrical engineers. Numerous inspec- 
tions of suitable water power in the country districts 
for driving dynamos have been made, and various 
reports prepared. The firm have now under their 
superintendence several installations, the most im- 
portant carried out during the year being that of 
the suburban residence of the well-known Southern 
brewer, J. J. Murphy, Esq., J.P., on the banks of 
the Lee. The firm expect to have a good share of 
electrical work on hand during the present year. 


This at Kensington is one-eighth part of the whole 
output, so that the use of accumulators 1n this station 
during the past year has only entailed the loss of 23 per 
cent. in the entire output. Mr. Miller's remarks are 
interesting in showing that the efficiency obtained 
from the home batteries, which does not include 
losses in charging mains, is practically 1n excess of 
85 per cent." 


CRYSTAL PALACE District ELECTRIC SUPPLY 
CoMPANY.— The business of this company has been 
entirely reorganised during the last year. The 
principal works with which the company was con- 
nected were the provisional orders for the Crystal 
Palace and district, and for the city of Oxford ; also 
the small central station in Walbrook. All business, 
except that connected with the Crystal Palace and 
district, was transferred, the name of the com- 
pony having been altered to that of the Crystal 

alace District Electric Supply Company, 


Limited, carrying on solely the business under 
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the provisional order for that locality. The pro- 
visional order for Oxford is being carried out 
by & local company entitled the Oxford Electric 
Company, Limited, who have contracted with 
the Electric Construction Corporation for a 
complete plant comprising central station for the 
supply of a continuous current of moderate high 
tension, with subsidiary transformer and accumu- 
lator stations, and an application is now before the 
Board of Trade for the transfer of the provisional 
order to the local company in question. The Wal- 
brook station has been transferred to the Electric 
Construction Corporation. The generating station 
at Sydenham is ready for the supply of current to 
the exhibitors at the Crystal Palace. The works 
have been carried out with extraordinary energy by 
Messrs. J. E. H. Gordon and Co., whose contract 
was signed on the 13th August last, and the works 
are now practically completed, as already described 
in this journal. A large number of the exhibitors 
at the Crystal Palace have contracted with 
the company for the supply of current, including, 
among others, the following: Edison-Swan United, 
Wm. S. Freeman, Shirley and Co., James Pitkin, 
the Mining and General Electric Lamp Company, 
Woodhouse and Rawson United, the Medical Battery 
Company, the Electric Construction Corporation, 
Consolidated Telephone Constiuction, and Main- 
tenance Company, Thomas Jenner, Rashleigh 
Phipps and Dawson, the Fowler-Waring Cables 
Company, Swinburne and Co., Frank Suter and Co., 
Marryat, Lillywhite, and Co., the Electrical Power 
Storage Company, the Telegraph Manufacturing 
Company, Evered and Co., Anders Elliott and 
Chetham-Strode, the Western Electric Company, 
etc. At Oxford the building of the generating station 
at Cannon Wharf, on the banks of the River Thames, 
and which will occupy 100ft. frontage to the river, is 
being rapidly pushed forward, and it is expected that 
the supply of electricity will be ready early in the 
spring. The demand in Oxford promises to be very 
large, as the project has been very favourably received 
by the heads of colleges and public institutions, the 
Corporation, private residents, traders, etc. 


THE GENERAL ELECTRIC COMPANY can again 
report considerable expansion in their works at 
Manchester during the year 1891. They have 
taken three more buildings, and increased the 
number of hands from about 400 to nearly 600. 
The demand for electric light fittings, such as 
switchboards, switches, cut-outs, ceiling roses, 
lampholders, has been very large, and at the 
beginning of the winter stocks were thoroughly 
exhausted, and the company had to make great 
efforts to cope with the demand. They have 
largely increased the factory for making meters, both 
current and volt or amweters, and the facilities for 
calibrating and testing are now such that they can 
fill any orders at early dates. It was natural that 
the department for electric signalling should be 
increased considerably during the last year, as then 
the telephone patents expired, and immediately after 
the expiry the company was extremely busy and full 
with orders for transmitters, receivers, and all kinds 
of switches. The Johnson microphone, of which 
they are the sole makers, has especially taken 
extremely quickly, and has found its way already 
into several large and important central stations. 
As for the general supply business, the home 
trade has been increasing very considerably 
during the year, both in London and most 
of the country towns, but it is unfortunatel 


39 


ridiculous, considering the newness and risks of the 
electrical trade, which leaves only one consolation— 
that it 1s impossible to continue. The trade to the 
Continent and to the Colonies, however, has not 
only increased in volume, but has also been more 
profitable, and the company finds that some of the 
most outlandish and uncivilised countries are be- 
coming their best customers. The endeavour for 
the new year is to again improve all china fittings to 
a degree of perfection to which they have never 
attained, and to keep large stocks in advance so 
that contractors may draw from stocks in future 
without the expense and risk of keeping stock for 
themselves. 


GENERAL ELECTRIC POWER AND TRACTION Com- 
PANY.—The close of 1891 sees the end of the first 
financial year of this company. It will be gathered 
from the directors' report, which was published on 
the 18th of December, that electric traction has 
been almost entirely stopped by legislative and local 
obstacles of so stringent a character as to practically 
prohibit business; in spite of this, however, con- 
siderable progress has been made. The service of elec- 
tric cars at Barking has been improved, and advantage 
has been taken of the experience there gained in 
estimating for maintenance contracts on a large and 
commercial scale. Indeed, as was foreshadowed by 
the chairman's speech to the shareholders, the 
company have reason to expect traction orders to the 
extent of £150,000 during the coming year. With the 
knowledge they have gained there is but little doubt 
of a satisfactory result. The sub-contract with the 
E.P.S. Company for the maintenance of the 
accumulators at a fixed mileage rate removes the 
only doubt which capitalists may have had for 
the success of this form of electric traction, for it is 
needless to say that the combined companies, with 
their unrivalled opportunities of gaining experience, 
are quite capable of carrying out contracts entrusted 
to them. Apart from Barking, considerable progress 
has been made in other places. For some months a 
self-contained car was run over the tramway system 
at Liverpool, carrying ordinary loads and keeping 
schedule time, thus proving the  practicability 
of this class of car over steep grades. A 
smaller accumulator car is now being built for 
use on the Birmingham lines, so as to make com- 
parison with the cost of the larger double-bogie 
trams running there at present. It is firmly believed 
by the company that these small accumulator cars, 
carrying about 36 passengers, will satisfactorily solve 
the problem of tramcar propulsion in our crowded 
thoroughfares. In mining work the company has 
been very busy, and has fully doubled the quantity 
of work done in this department in the preceding 
year. Electricity has been used for lighting, pump- 
ing, hauling, fan driving, and coal-getting with 
unvarying success. In launch work the company 
stands practically alone, and during the busy 
periods of last season controlled the pleasure traffic 
of the Thames. During week-ends the whole of their 
available boats were usually let, and in some cases 
could have been let two or three times over. In 
spite of the bad season this department has been a 
distinct success, and should the weather be at all 
favourable next year a very handsome dividend may 
be evidently looked forward to from this department. 
Viewing the rapid extension of launch work, the 
company have acquired land near Chertsey, and are 
now building hulls for their clients and for future 
extensions of the Thames fleet. During the Naval 
Exhibition a special feature was made of this branch 


found that the prices are being cut down in all of the company's business, and an electric pinnace 
articles, leaving a margin of profit which seems | of the man-of-war type was shown equipped ready 
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for slinging in davits. This led to some impor- 
tant business with foreign Governments, and three 
sea-going boats, 50ft. in length, were dispatched 
to Russia. On Lake Windermere the company's 
launches were usefully employed during the whole 
of the season, and derived their power for charging 
solely from a turbine, the first instance of the kind 
known when water power was used for charging 
boat accumulators. angements have been con- 
cluded with the Manchester Ship Canal Syndicate 
by which a fleet of electric launches will run on part 
of the Ship Canal early in the spring. The company 
are about to erect an extensive electric copper-refining 
plant on the bank of the Thames, which they hope 
to have in full operation about April next. The 
company have given considerable attention to 
electric lighting both in London and the provinces, 
and have had a very satisfactory amount of work 
for this department. The sale of dynamos and 
motors for general purposes has largely increased, 
and the company are confidently looking forward to 
a further extension of the motor trade, with both 
direct and alternating current, as the use of elec- 
tricity from central stations becomes more largely 
adopted. 


ERNEST Scott AND MovuntTarn, Close Works, 
Newcastle-on-Tyne, have been extremely busy 
during the whole of the past year in their 
electrical department, which has very largely 
developed since the firm commenced the manufac- 
ture of electrical machinery and the supplying of 
electric light installations. During the year the 
firm have supplied for their various installations and 
to trade customers at home and abroad over 150 
dynamos of various sizes, most of them being of 
large size, and amongst the important installations 
which they have supplied are the following: The 
large flour mills at Dunston-on-Tyne, which have 
recently been erected by the Co-operative Wholesale 
Society, have been lighted throughout by electricity, 
the installation consisting of two Tyne compound. 
wound dynamos, each capable of running as a maxi- 
mum 600 16-c.p. lamps, one Tyne compound-wound 
dynamo capable ofrunning 152,000-c.p. arc lamps, and 
one Tyne compound-wound dynamo for the pilot 
installation capable of running 100 16-c.p. lamps. 
Throughout the mill there are installed about 600 
16-c.p. lamps, this being the largest electric light 
installation 1n any flour millin the United Kingdom. 
Since the starting of the installation in February 
the pau has run without the slightest hitch of any 
kind, and has given great satisfaction to the society. 
Messrs. Arthur and Co.'s factory, at Anderston, 
Glasgow, has also been lighted by the same firm, 
this installation consisting of two Tyne compound- 
wound dynamos capable of running 600 16-c.p. lamps 
each, and 700 lamps and fittings fixed throughout 
their new works. Messrs. Jones Bros. and Co.’s 
mills at Leigh and Bedford, near Manchester, have 
also been lighted. This installation consists of 
two 600-light Tyne compound-wound dynamos and 
800 16-c.p. lamps. The firm have lighted several 
frozen meat stores in England and abroad ; amongst 
these may be mentioned Messrs. J. Nelson and 
Sons’ stores at Bristol, the Northern Counties Ice 
Company’s stores, Newcastle-on-Tyne, and a large 
cold meat store in Brazil. Amongst smaller 
installations that the firm have carried out is the 
lighting of Messrs. H. 8. Edwards and Sons’ dry 
docks at North Shields; this installation was 
specially designed to suit the firm’s requirements, 
and has been arranged so that petroleum oil 
steamers can be repaired by means of the light, 
the lamps being lowered into the holds by means of 


flexible cables strongly armoured. For Messrs. 
Edwards's Shipbuilding Company several electric light 
installations have been supplied for steamers, all of 
these having given great satisfaction. An installation 
has also just been completed for the Armagh Spinning 
Company, Armagh, Ireland, this installation con- 
sisting of one 400-light dynamo and 400 lamps and 
fittings, and has given the Armagh Company every 
satisfaction; in fact, they are anticipating a con- 
siderable extension amongst their other mills. 
Amongst other work in hand, the firm advise us that 
they are lighting the Fustian Machine Cutting 
Company's mills in Manchester, this company 
having beo formed to cut velvet by machinery, 
instead of by hand as previously. The electric light 
installation will consist of two 40-unit dynamos, each 
capable of running 650 16-c.p. lamps, and a pilot 
dynamo to run 100 16-c.p. lamps, about 1,000 incan- 
descent lamps and fittings being installed throughout 
the mill. Lord Ellesmere has also placed his 
contract with the firm for the lighting of a 
large private house and training establishment 
he is building at Newmarket. A large installation 
for Mr. Walter Jones, Cheshire, for the lighting 
of his private house is just upon completion, 
and a large installation for the Bolton Technical 
School will be completed early next year. The 
contract was placed with Messrs. Ernest Scott and 
Mountain, Limited, for the technical school chiefly 
on account of the great success of their installation 
at the Bolton Evening News Printing Works, the 
latter installation having been completed early in 
the year. The firm inform us that they have 
supplied a large number of dynamos and complete 
installations for South Africa, where they have an 
established office, and they anticipate doing a large 
business in the future with this country as things 
improve. The firm inform us that they are now 
bringing out several new designs of electrical 
pumping and mining plant for which there will 
undoubtedly be a very large demand in this district, 
and they expect to settle several important contracts 
for this description of machinery. Amongst private 
local installations completed during the past year 
may be mentioned the lighting of the Union Club, 
and, amongst others, the private houses of Messrs. 
D. J. Sutherland, R. H. Haggie, W. Sharp, C. D. 
Hil, J. Cameron Swan, C. M. Forster, R. B. 
Duncan. Installations have also been completed 
for G. and J. Stubley, Batley; S. Knowles and Co., 
Bury; Henderson and Co., Durham; Paterson, 
Elder, and Co. ; and Crann and Co., Leith ; Scott 
and Co., Greenock; Broadbent and Sons, Shires 
and Co., Slaithwaite Spinning Company, Wood, 
Sons, and North, Vickerman and Co., Rayner 
and Co., Huddersfield; Amos and Smith, Hull; 
Hutchinson and Co., Kirkcaldy ; Hennochsberg and 
Ellis, Liverpool ; Manchester Ship Canal, Baxendale 
and Co., Manchester; Rossendale and Co., Rawten- 
stall; Fairbrother and Co., Sheffield; A. and J. 
Macnab, Edinburgh; River Wear Commissioners, 
Sunderland ; Arnold, Perrett, and Co., Gloucester ; 
and the Argentine Meat Company, Brazil. 


NEWTON ELECTRICAL ENGINEERING WORRS.— 
This firm commenced business in 1890. The 
business has increased very rapidly, and as the firm 
lays itself out to work for the trade, the rapid 
increase has necessitated the building of much 
larger works. During the past year orders for 
automatic switches and transformers have come 
freely to hand. An order has just been received for 
a high-pressure continuous-current plant, consisting 
of generator and transformer, to go to Italy. Among 
other work, installations of lighting plant io: been 
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executed for Major R. G. Godson, Westwood Park, 
Droitwich ; Rev. G. E. Hermon, Doublebois House, 
Doublebois, Cornwall ; and in the factories of Messrs. 
Candy and Co., Heathfield; Mr. J. A. Sherrin, 
Weymouth ; and Messrs. Simpson, Strickland, and 
Co., Dartmouth. Mr. Newton was, if we remember 
rightly, an exhibitor at the Bath and West of 
England Show, and is one at the Crystal Palace 
Exhibition. 


RANSOMES, SIMS, AND JEFFERIES.—During the 
past year Messrs. Ransomes, Sims, and Jefferies, 
Limited, of Ipswich, have been very busy in sup- 
plying motors for electric light plants, many of 
which have been for installations in Great Britain, 
France, Spain, Germany, etc., as also for Australia, 
India, and the East. 


JorNT-STocK CoMPANIES WounD UP IN 1891.— 
The following is a list of electrical companies which 
were wound up during last year: 


VOLUNTARILY WOUND UP. 
Jan. 1.—Woodhouse and Rawson Electric Manufacturing Com- 


y. 
Feb. 13. —Cadogan Electric Light Company. 
Mar. 16.—The South of England Telephone Company. 
Mar. 20. -Woodhouse and Rawson Electric Supply Company of 
Great Britain. 
April 17. — Electro- Metallurgical Company. 
April 22. — Simplex Electrical Syndicate. 
April 23.—Electrical Engineering Corporation. 
July 3. —Corinthian Electro-Medical Battery Company. 
Sept. 15.—Institute of Medical Electricity. 
Sept. 30. —City cf London Electric Lighting (Pioneer) Company. 


The winding up of the Cadogan Electric Light Company, 
n voluntarily, was ordered to be continued under the super- 
vision of the Court. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


THE TAXATION OF MACHINERY. 


SIR, — My committee, in conjunction with a large number 
of public and representative bodies, have arranged to hold 
a conference to consider the terms of the Bill proposed to 
be introduced into the House of Commons in the ensuing 
session to declare the law as to this question, and the 
Council of the Manchester Chamber of Commerce have 
kindly granted the use of their board-room on the 26th 
January for the purpose. 

If those of your readers who desire the success of this 
Bill will communicate with me, I will forward them a draft 
of the proposed Bill and any further information required. 

The attendance is particularly desired of delegates from 
the associations representing the various interests of users 
of machinery. — Yours, etc., 


G. HuMPHREYS DAVIES, Secretary. 


National Society for the Exemption of Machinery írom 
Rating, 8, Laurence Pountney-hill, E. C., Jan. 5, 1892. 


NOTE ON INTERFERENCE WITH ALTERNATING 
CURRENTS. 


Sin, —In the abstract of my paper before the Physical 
Society on the 18th ult., printed in your last number, there 
is an error I should like to correct. 

It is stated with regard to the experiment described— 
on the 100-kilowatt N three-quarter mile of con- 
centric cable, and 18-kilowatt transformer that switching 
on the concentric cable produced the same rise of pressure 
at the alternator terminals whether the transformer at the 
far end of the cable was loaded or not. The facts of the 
case are as follows: The same rise of pressure was observed 
at the alternator terminals on switching on the cable, 
whether the transformer at the far end was connected to 
the cable or not, when the transformer secondary was 
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open or loaded only with about a dozen 60-watt lamps (a 
very small load for an 18-kilowatt transformer). — Yours, 
etc., HAMILTON KILGOUK. 


January 7th, 1892. 


— — — — — — — —— 


ELECTRIC LIGHT DECORATIVE FITTINGS. 
BY SYDNEY F. WALKER. 


Mrs. J. E. H. Gordon has done good service by her 
article in the Fortnightly Review a short time since dealing 
with this subject. 

Decoration is essentially the province of the artist, and 
every lady is, or should be, an artist in her own home. 
Now, too, that it may fairly be claimed that electric house 
lighting has come to stay, and that town after town is 
laying down plant, tearing up its streets, and preparing a 
hearty welcome for the new illuminant, surely it is time that 
a new departure was made in the matter of the decorations 
which form part of the fittings that carry the lights, what- 
ever they may be. Has not the time arrived when the 
electrical engineer and the artist should collaborate, to 
produce something different from the stiff gas pendants and 
brackets that have pained our eyes for so long ? 

Of course there is still a good deal to be said for the old 
forms of fittings, with their more or less concealed pipes, 
and their ugly burners. As long as gas was the illuminant, 
and gas-pipes were necessary, they must be worked into 
the fittings of gas brackets and pendants. You might have 
flying Cupids, or Grecian statuary, but you must have a pipe 
concealed inside them, and the pipe must be visible, in some 
form or other, where the outlet for the gas was placed. 
Usually, too, the gas flame required shading, and the 
globe that was used for the purpose must be supported in 
some way. 

As the gas burnt best, or at least gave the best light, 
when escaping upwards, nearly all gas-fittings were so 
arranged that the burners provided for the egress of the 
gas, were pointing in a vertical direction. 

The Me types of electroliers naturally took the form of 
gas chandeliers and gas brackets, but with the burners 
turned downwards. Now the question arises, can all this 
be changed! It is no longer necessary that the burner 
shall point in any particular direction. The burner itself 
is light, and therefore does not require the massive 
apparatus for its support that are often found in use with 
large gas chandeliers. Can the pipes be dispensed with, or 
is it wise to retain them in all their hideousness as a 
protection for the wires that are passed through them ? 

It is certainly convenient to conceal the wires inside the 
tubes of a chandelier, or electrolier, if the term be pre- 
ferred ; but it would be better to have no pipes and no 
chandeliers at all. Every time you thread a covered wire 
through a pipe, especially when it is curved, as most of 
them are, you run a great risk of damaging the insulation 
of your wire; and it therefore becomes necessary to pay 
for an increased cost of the wire to provide for this possi- 
bility, as well as to pay for the expensive electrolier which 
you no lunger require. Flexible cords, well insulated in 
the process of manufacture, run less risk of damage to 
their insulation, and of consequent short circuits, when 
hanging freely in air than when confined in a tube. 

If this is correct, then the whole of our electric lighting 
arrangements require remodelling. 

But there is another point in which domestic lighting by 
means of electricity differs very much from that by means 
of gas. With the latter, except for street lighting, only 
one power could be obtained from any single burner, unless 
special arrangements were made, so that increased light was 
always obtained by grouping a number of these burners 
together in one chandelier, which was generally placed in 
the centre of the room. Of late years, under the pressure 
of the probable competition of the new illuminant, some- 
thing has been done in the matter of distributing gas 
burners round the walls of the room to be lighted ; but even 
now, in large halls, illumination jis usually by means of 
a huge cluster of burners near the centre, supported by a 
few smaller clusters in other parts. The brackets placed 
round the rooms of private houses, too, perhaps do not 
appear very ugly to us, because we are accustomed to them, 
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but viewed with other decorations they are certainly not 
picturesque. 
With electricity, we are under no obligation to multiply 
our lamps. If we require the light of more than one in any 
rticular place, we may have the light given by two 
mps, or a hundred if we wish, concentrated in one lamp, 
requiring only one set of fittings. Or we may have the 
light distributed about the room, on its walls, or suspended 
from the ceiling at various pointe, without the necessity of 
destroying any artistic effect that may have been designed. 
Should not, therefore, a new line be struck out in this 


matter, gradually absorbing the full adaptability of the | 
electric light to its surroundings? Gas-burners are in the | 


room, but they and their supports are rarely of the room 
they are excrescences. May not electric lamps be arranged 
to be of the room, to form part of its decorations, whether 
the room be devoted to eating, to lounging, or to gossip ? 
But there is another point that should be noticed, and that 
is, placing the lamps where they can be of most service. 
With gas this is often a difficult matter, owing to the 
necessity of ponang for ths harmless combustion of the 
illuminant. ith electricity this necessity does not exist. 
Mrs. Gordon gives a useful hint, amongst others, that 
the lamp should not be placed so that it is reflected in a 


mirror right into the eyes cf whoever may be in front of it. | 


With gas it has often been very difficult to avoid this ; in 
fact, candles by the side of a dressing-table or cheval-glass 
are almost a necessity where gas is employed. With the 
electric light it should be a simple matter to accomplish 
the usually awkward operation of viewing one’s back hair— 
a point that most men will not trouble about, and that 
designers of electric light fittings may be excused if they 
do not fully appreciate, but which is of great import- 
ance to ladies. Then what form shall the new style of 
decorations take ? Already something has been done in the 
right direction. Lamps are shaded by leaves moulded in 
thin metal of various hues, and are made to peep out of 
shells and so on. But here again,the lamps are in the 
leaves but not of them. The leaves are in the room but 
not of the room. Leaves that could spring from no living 
tree, and that appear to grow out of a brass tube, or from 
nothing, are hardly artistic in the real sense of the term. 
Why should not the lining, shall it be called, of a lady's 
boudoir be composed of the spreading branches of a tree, 
and the lamps either be the fruit of the tree in shape and 
colour, or be concealed by its leaves ? How deliciously 
cool and soft to the eyes such an arrangement would be. 
English plants offer numbers of subjects which, properly 
worked up, would lend themselves to this idea; and in 
tropical plants would be found more than every artist of 
every nation could possibly utilise for centuries. 

But the artist is by no means confined to the vegetable 
world for subjects that will help him in this matter. The 
animal world, in its various forms, offers an abundance. 
What could be prettier, for instance, for a staircase light 
than a kitten seated on the lower balustrade playing with 
& ball, the ball being the lamp and the kitten one of those 
wonderful creations in china that are to be seen in the 
potteries. Classical and historical subjects also would lend 
themselves very readily to the same object. For a corner 
light, for instance, or for some nook in a cosy drawing- 
room, such a group as that of Eve and the serpent, with 
our common mother in the act of plucking the forbidden 
fruit, the fruit, of course, being the lamp, would be far 
chaster than anything to be seen in any drawing-room at 
the present day. Remembering, too, that the lamp may 
take any form, it being merely a question of manufacture 
to arrange the details, such a group as the death of Cesar 
at the hand of Brutus, the lamp in this case being the 
dagger ; the death of Harold at the Battle of Hastings, the 
lamp being the arrow, and numerous others, would well 
adorn a library or a study. Flying Cupids would come in 
well in certain cases, but they should be of china, and 
should either form the lamps themselves, or be semi- 
transparent shades for the lamps. 

Doubtless the whole of the above sounds revolutionary, 
but surely electricity is nothing if not revolutionary. It is 
the mission of the youngest of the sciences to ease the lot 
of mankind, and to beautify the world, and every home in 
the world. 


NEW SOUTH WALES ELECTRICAL CLUB. 


INAUGURAL ADDRESS. 


A meeting of the above society was held at tho rooms of the 
Engineering Association of New South Wales on Thursday 
evening, the 12th November, 1891. After the usual prelimi- 
nary business, the president, Mr. E. C. Cracknell, delivered his 
inaugural address as follows : 


As I have no doubt nearly all of you have read the early 
history and progress of magnetism and electricity, I propose 
only to deal with the early discoveries, the inventions, which 
were the outcome of these discoveries, and the developments 
which have resulted from both, for the comfort and enjoyment 
of the present generation. Little did the early savants know 
what their energy and zealin the cause of science, when they 
were toiling with their slender means and more slender 
resources, would bring about for the benefit of mankind. The 
names of these illustrious pioneers I shall allude to from time 
to time during this address, and 1 am sure you will endorse 
every sentiment as well-merited praise for their exertion and, 
in most instances, poorly-requited labours. You will find that the 
world is indebted to the Chinese not only for the discovery, but 
for utilising the magnet. It is stated in Chinese history that 
2,657 years B. C. Hoang-ti constructed a chariot upon which stood 
a prominent female figure which indicated the four cardinal 


| points, which always turned to the south, no matter the direction 
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taken by the chariot, by which means he succeeded in capturing 
the rebellious Prince Techi-yeou, the Emperor’s troops who 
were pursuing the Prince having lost their way through 
heavy fogs on the plains of Tchou-tou, in Tartary. This, 
no doubt, was the first discovery of the magnetic needle, or 
mariner's compass. The Greeks also took credit that 1,000 
years B.c. » Greek shepherd observed the attractive power of 
the loadstone at Magnesia, in Lydia, his metallic crook having 
been attracted by a rock now known as native loadstone. 
Shakespeare says in ‘‘ Midsummer Night's Dream," ** You draw 
me, you hard-hearted adamant, and yet you draw not iron, for 
my head is true as steel.“ Agamemnon, B.C. 1084, employed 
a line of optical signals to advise his Queen of the fall of Troy. 
So far I have merely alluded to the discovery of magnetism in 
the early days and its application by the ancients, but I must 
now refer to the first observation made by Thales, of Miletus, 
that electricity was vory strongly developed by friction in amber, 
which very soon after astonished the Romans as well as the 
Greeks by its attractive power over light bodies, such as paper, 
straw, and leaves, in the same way as the magnet attracts iron. 
As lightning existed long before any of the dates mentioned, it 
would not be fair to exclude such a powerful and subtle agent 
from a passing remark. It has been stated that the Temple of 
Jerusalem was never struck by lightning during a thousand 
years, for the simple reason that a forest of golden points 
covered its roof, and that the roof was connected with the 
caverns in an adjacent hill, in consequence of which the points 
would act as conductors. This might be a new idea for Prof. 
Oliver Lodge, who would find that his bird-cage protection to 
buildings from lightning was as old as Moses, who was 
born 1,570 years B.c. A passing allusion to ancient medical 
treatment in a primitive way by electricity may not be 
out of place. In the year 4. p. 20 it is recorded that 
a freedman of Tiberius was cured of gout by shocks re- 
ceived from the electric eel, and Fahie states that along the 
banks of the Calabar River, in Africa, the natives employed 
the electrica] properties of the gymnotus for the cure of their 
sick children. Yet it is within the recollection of most of us 
that the whole medical profession, backed up by their leading 
journals, scouted electricity as a curative agent, as quackery 
amounting to fraud. How very different are their opinions at 
the present day, since there is no medical man amongst us who 
would dare to tell his patients that he does not believe in elec- 
tricity as a curative agent? But to continue these early dis- 
coveries. Gore tells us that the Romans, A. D. 410, were acquainted 
with electric separation of metals—that is, that metals acquire a 
coat of copper on being immersed in a copper solution. That 
most interesting little experiment known to us as De la Rive's 
battery appears to date back as far as A. b. 425, the only 
difference being that a magnetic needle was attached to a piece 
of cork floating in a vessel of water, which Bishop Severus 
found would direct its polarity by placing 4 magnet under a 
thick wooden table upon which the vessel was placed. As late 
as 1260 Brunetto Latini speaks of the mariner's compass as 
likely to be useful at sea; but he adds, **No master mariner 
dares to use it, lest he should fall under the supposition that he is 
a magician, nor would sailors venture to sea under his command if 
he carried with him such an instrument." It was not until 1269 
that the variation, or the declination, of the compass was 
understood. Marco Polo was evidently aware of the compass, as 
during his voyage of discovery when he set out from Acre, 
in 1271, and returned to Venice, in 1295, he was provided with 
and understood the use of the magnetic needle, as on his 
journey South he left the North Star out of sight, which in 
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northern latitudes was previous to this time considered the 
mariners’ guiding star. e have been for many years under 
the impression that Oersted was the first to give us the founda- 
tion for the needle telegraph, but Mr. Mottelay, in his ** Chrono- 
logical History of Electricity, Galvanism, Magnetism, etc., has 
turned up from the Encyclopedia Britannica,” under an 
article on ‘‘Optics,” by Prof. Stanley Jevons, that as far 
back as A. D. 426 in ** Speculum Lapadium there is the following 
allusion : ** I do not fear; with a long-absent friend, even though 
he be confined in prison walls, we can communicate what we 
wish by means of two compass needles circumscribed with an 
alphabet." In the reign of Queen Elizabeth it appears that our 
own coun n, Dr. Gilberte, of Colchester, physician to the 
Queen, published & great work for that date, in which he 
enumerates all the substances which are susceptible to 
electrical excitation, and makes use of the words electric 
force, electric connection, and electric attraction. Now we 
make a jump of about 60 years, and find that Otto Van 
Guericke, of Magdeburg, was the first to construct a practical 
electrical machine, consisting of a globe of sulphur cast in a 
glass sphere, which, when excited by its being revolved against 
a rubber, emitted both sound and light. In 1720, to Stephen 
Grey, a pensioner in the Charterhouse, is attributed the first 
discovery of the principles of electric conduction, and its 
insulation, as well as to the fact, but not to the principle, of 
induction. Thus to Grey is due the credit of having laid the 
foundation of electricity as a science. In 1729, Grey and 
Wheeler succeeded in transmitting electricity through pack- 
thread, supported by silken cords, a distance of 765ft., and 
through wires a distance of 886ft. To Dufoy, in 1733, is 
due the discovery of two kinds of electricity—viz., known as 
the phenomenon of attraction and repulsion. Dufoy says there 
are two kinds of electricity very different from one another— 
vitreous or positive, and the other resinous or negative. The 
first is that of glass, rock, precious stones, etc., and the other 
that of amber, copal, gum lac, silk, thread, paper, and other 
substances ; thus those which are vitreous repel all those that 
are vitreous, and attract all those that are resinous. Dufoy 
also observed that by repeating Grey’s experiment, by 
wetting the packthread he was enabled to convey a 
current through 1,256ft. instead of 675ft. when dry. In 
1746, the discovery of the Leyden jar was made. But it 
appears rather doubtful whether, from an experiment made a 
year earlier at Dantzic, that the latter place should not be 
credited with the invention; but Sir William Watson, the 
rai wep scientist, is entitled to the credit of the double coating 
of the jar, as well as the plus and minus of electricity. In the 
same year the first glass-plate and cylinder machines were con- 
structed. The next work in the early history of electricity was 
Franklin’s famous kite experiment, in 1752, in which he proved 
that the lightning’s flash was identical with the spark from a 
Leyden jar. Galvani's classical experiment with the frog’s leg, 
in 1786, closely followed, in 1800, by Volta’s publication at the 
Royal Institution of his discovery of the voltaic battery, formed 
on & basis on which was founded Oersted's important discovery, 
in 1819, of the effect produced on a suspended magnet by an 
8 current wire. Ampére’s theory of electric dynamics, 
Schweigger’s invention of the galvanometer, and Seebeck’s 
discovery of thermo-electric currents, 1822 ; Ohm's law, laid 
down, in 1827, and Arago's publication of his researches on the 
rotary effect of adjacent current-carrying conductors, culmi- 
nated in the magnificent researches and improvements of 
Humphry Davy, and that truly great man Michael Faraday, 
who in 1832 discovered the principle of electromagnetic induc- 
tion, and who has laid down for us the law of electrostatics, 
induction, electrolysis, and diamagnetism, and whose book on 
Experimental Research is still a mine of wealth for the 
Inventor, and is only equalled in value by the works of 
James Clerk Maxwell, of the value of which we are compara- 
tively still ignorant, and in which many a clever man has 
found his own discoveries clearly laid down, and worked 
out mathematically many years previously by this wonderful 
man. From this era electrical history may be said to have 
ended and electrical science to have commenced, and I propose 
now to go more deeply into the development of these branches 
of the latter which are now in ordinary commercial and domestic 
use. I will now ask you to follow me in a rapid glance at the 
development of electricity as applied to telegraphy. In Holy 
Writ we have a prophetic allusion to the telegraph in the thirty- 
eighth chapter of Job, ‘‘ Canst thou send lightnings that they 
may go and say unto thee * Here we are.“ In the family the 
electric telegraph has become a ‘‘ household word," bringing 
absent members intosympathetic contact of heart and mind in the 
same iustant of time. Of commerce it has become the very life- 
blood ; it has gathered the civilised world together into instant 
and direct intercourse ; a network of sympathetic intelligence 
encircles the earth, and we feel it difficult to imagine it had not 
always existed. Imagine it removed ! "There is an ebb of 
centuries in the life of civilisation, and yet it is but little more 
than 50 years since the first practical telegraph commenced to 
work. e names of those who have from time to time essayed 
to solve the problem of conveying information by means of 


electricity are almost legion. Philosophers from very early 
days had tried, and some met with a certain measure of 
success. Amongst others in 1786, Sir William Watson passed 
electricity through 9,000ft. of earth and water across the 
Thames, and through 18,000ft. of wire suspended upon poles, 
at Shooters Hill In the following year Franklin repeated 
like experiments at Philadelphia. In 1774, Lesage, at 
Geneva, reduced to practice a plan of telegraphing by static 
electricity and pith balls, using 24 wires, one for each letter of 
the alphabet. Lomond, in 1786, combined the signals of the 

ith balls so as to diminish the number of wires, and in 1794 

etancourt worked a pith-ball telegraph from Madrid to 
Aranjuez. In the same year Reusser proposed to make the 
elecric spark illuminate a letter formed of separate pieces of 
tinfoil placed in the path of the discharge, using a separate wire 
for each letter. We are now come to the present century, 
when, in 1816, Ronalds worked his system of pith balls and 
dials through eight miles of wire at Hammersmith. This was 
the first and last successful application of static electricity to 
a telegraph. In 1830 Schelling invented his telegraph with 
five needles, which up to that time was the most perfect 
plan of a telegraph yet produced, and in 1835 he reduced it to a 
single-needle arrangement, and exhibited the system at Bonn. 
The history of the subject so far shows us that no single 
individual can lay claim to the distinction of being the inventor 
of the olectric telegraph ; 1837 is the year of the first practical 
electric telegraph, and it remained for Cooke and Wheatstone 
in that year to first demonstrate the practicability of telegraphy 
being worked on a commercial basis. It was once a popular 
fallacy in England and elsewhere, that Cooke and Wheatstone 
were the original inventors of the electric telegraph. It will 
be seen, however, that the telegraph grew up little by little, 
each inventor adding his little to advance it towards perfection. 
Messrs. Cooke and Wheatstone were the first to establish a tele- 
graph for practical purposes on a comparatively large scale, and 
in which the public were more nearly concerned than in thuse 
experiments in which the ends of wires were brought into labora- 
tories and observatories. Morse and Steinheil have also been 
thought by many to be the fathers of the telegraph, but 
whilst in 1837 a line had been built and was in working 
order between London and Slough, it was not until 1844 
that the first wire was built from Washington to Baltimore, 
and a message, dictated by a Miss Ebsworth—which is still 
preserved in the Hartford Museum—announced the existence 
of a practical telegraph on the American continent. Wheat- 
stone's first instruments had five needles, and as many lines 
were required between each station to work the system. It 
was, however, rapidly improved upon, and the number of 
needles reduced to two and then to one. A return wire was, 
however, required to complete the circuit. It is to Steinheil 
that we are indebted for the discovery that the earth could be 
utilised for the return circuit, a discovery which was of the 
greatest service in further developing telegraphy. Bain, the 
inventor of the chemical telegraph, also independently dis- 
covered the principle somewhat later. From this time the 
strides made in the science were marvellous. In America, 
England, and the whole of Europe, inventors were busy at work, 
and almost every year saw improvements and new systems 
brought into use. To enumerate the different systems would 
comprise an extensive catalogue, and it would take up too much 
of our time to trace the electric telegraph through its many sub- 
sequent stages of development. Printing, automatic, chemical, 
harmonic, sound, and visual telegraphs followed each other in 
bewildering confusion, each and all equally well adapted for the 
special purpose for which they were designed. Indeed, perhaps 
in no other invention of modern times have so many different 
methods been devised to obtain the same result, the amouut of 
ingenuity displayed by the different inventors of the many 
systems of telegraphs, together with the manner in which well- 
known scientific laws have been brought to bear in their con- 
struction, will render the electric telegraph one of the greatest 
monuments of the inventive genius of the present century. 
Like most other branches of electrical science, telegraphy even 
now can hardly be considered to be much more than in its 
infancy. When it is remembered that a httle more than 50 
years ago telegraphy was merely a scientific toy requiring many 
wires to transmit a single word, that the use of the earth as a 
return circuit was not made use of practically, it will be seen 
what strides have been made when one wire is now made to do 
the work of two, four, six, and even more ; and when so much 
has been done in so comparatively short a time, one begins to 
think it quite within the bounds of possibility that the day will 
yet come when no wire at all will be required, but the earth itself 
will be made the means of communication from one end of the 
world to the other. The first line of telegraph in Australia was 
established in Victoria between Melbourne and Williamstown 
in the year 1854; in South Australia, between Adelaide and 
Port Adelaide and the Semaphore in the early part of 1856 ; in 
New South Wales, between Sydney and Liverpool, and Sydney 
and South Head in January, 1858. The first line opened for 
interculonial traffic between Sydney and Melbourne was in 
November, 1858; these were speedily followed by lines Sydney 
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to Bathurst and Sydney to Newcastle ; other lines soon became 
necessary, and now we have in this colony alone no less than 
23,500 miles of line in actual work. (The progress made in the 
four principal colonies from 1860 to 1890 was demonstrated at 
this stage by a tabulated statement, which showed the length 
of line in use in each succeeding decade, the number of messages 
transmitted, and the revenue received. Some details of the 
amount of telegraphic business transacted in the United 
Kingdom, France, and New South Wales were also given in a 
form which admitted of ready comparison). I cannot from 
this portion of my subject without referring especially to the 
wonders of submarine telegraphy, and of the signal services 
rendered to that particular branch by both Wheatstone and 
Sir William Thomson. The greatest achievement of the 
electric telegraph is unquestionably the instantaneous trans- 
mission of intelligence across seas. The first cable of any 
length was laid in 1850 between Dover and Calais, but it only 
lasted one hour before breaking down. Several small cables 
were laid during the next few years with more or less 
success, until on August 5, 1858, the first Atlantic cable 
was successfully laid, and congratulatory messages were for 
the first time flashed from the Old to the New World. This 
cable was faulty when laid, and gradually got worse, till three 
weeks after its submersion it completely broke down. Sufticient 
success had, however, been achieved to warrant commercial men 
taking the matter up, and when this is the case the ultimate 
success of the undertaking may, I think, be generally looked 
upon as moderately secure, for these gentlemen usually require 
pretty good reasons before they ‘‘ plank the dollar down," as 
our American friends would say. Several Atlantic cables 
followed, each showing a marked improvement both in electrical 
and mechanical construction, till at the present day 11 cables 
connect the American continent with Europe and England, 
and there is hardly a corner of the globe which is not in direct 
communication with the great centres of population. The 
earlier instruments used for the working cf the cables, as you 
are no doubt aware, consisted of Thomsun’s reflecting galvano- 
meter, the movement of the boam of light to the right or left of 
zero indicating the dot and dash of the Morse code ; but very 
soon Sir William Thomson brought out his syphon recorder, by 
which means the signals were recorded on an endless tape in 
Morse characters. This instrument is alone à monument to its 
inventor and a marvel of ingenuity. But great as have been 
the wonders wrought by the telegraph, it remained for Bell 
to astound the world by announcing the advent of the 
telephone, for there is no doubt that to Bell must be 
credited the honour of first devising a telephone fitted 
for practical use. As far back as 1667 we find sound 
was transmitted to a distance by the aid of a wire or tight- 
drawn string, but it was not till 1877 that electrical reproduc- 
tion of speeches was rendered practicable. Page’s discovery of 
the emission of sounds by an electromagnet when subject to a 
rapid succession of currents, which was termed the ‘‘ magnetic 
tick," led to further experimenting on the part of Boursel, De 
la Rive, and others, till in 1861 Philip Reis, of Fredrichsdorf, 
invented an apparatus which reproduced musical sounds, but 
was only able to convey speech to a very limited extent. Reis 
was well aware of the importance of his invention, which at the 
time was treated as toy, and on one occasion remarked ‘‘ that 
he had shown to the world a road to a great discovery, but left 
it to others to follow it up.” Bell’s first telephone consisted of 
a stave harmonica fastened to the poles of a permanent magnet 
with an electromagnet placed in front. The expense of such 
an apparatus prevented Bell from developing and perfecting 
the ides. His second telephone was the next instrument 
brought out, and for which a 
1876. About the same time Elisha Gray also requested a patent 
for his telephone. A dispute arose between Bell and Gray 
about the patent of the vibrating membrane, which was decided 
in favour of Bell. The third telephone of Bell’s was the 
form exhibited at the Philadelphia Exhibition in 1876, 
and this was the instrument which so much astonished 
Sir W. Thomson when he first saw it. The first 
practical magnetic telephone was exhibited early in 1877 
in Salem, Massachusetts, by Bell, when a speech delivered 
in Boston was hearl by an audience in Salem. Before 
the telephone could be brought to the commercial importance 
that it at present enjoys there was still a problem to be solved, 
the solution of which was effected by Hughes’s discovery of the 
microphone ; for although the principle involved in the micro- 
phone had been announced years before by Du Moncel, Hughes 
was the first to systematical y investigate the subject, but 
Edison appears to have been the first to construct a carbon 
transmitter in 1878. The difference between Edison’s carbon 
transmitters and Hughes's microphone, in its simple form, 
was very slight, the object of both being to amplify 
the currents. The effect of the discovery of the micro- 
phone upon telephony was incalculable, and in the same 
way asa the numerous magnetic telephones are, more or leas, 
imitations of Bell's original telephone, so all carbon transmitters 
are modifications of Hughes's invention. The number of these 
` nitations is legion; many of them are without practical value, 
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whilst others have given in practice superior results to the 
inventor's apparatus by enabling the listener to hear the words 
more distinctly. I will not inflict you with anything like an 
enumeration of the many different patterns of telephones which 
have been offered to the public since Bell’s first discovery, 
or attempt to describe even the more salient points of 
difference between thom. The principle involved in one and 
allis the same. The theory of the telephone has given rise to 
much controversy, and it will probably continue to be an inte- 
resting subject for discussion. Several explanations have 
been given to account for the actions and reactions which take 
lace between the diaphragms of the transmitter and receiver. 
ome hold that the currents developed in a Bell telephone 
are much too feeble to account for the effects produced 
in the diaphragms of the receiver, if these effects are to be 
attributed to attraction pure and simple, and that molecular dis- 
turbances in the mass of the bar bear an important t in 
causing the vibration in the diaphragm. Whether this be so, 
or whatever the cause of the action may be, the instrument 
remains marvellous in its simplicity and astounding in its 
results. One of the latest applications of the telephone is that 
in which it is used as a telegraph receiver—in Mr. Langdon 
Davies’s system, and to which he has given the name of ‘‘ The 
Phonophore." Unlike in principle as are telephone and the ordi- 
nary Morse systems of telegraphy, yet by means of this ingenious 
instrument Mr. Davies has devised a means whereby both the 
telephone and the Morse are worked simultaneously on the one 
wire. The arrangement is likely to be largely used, and this 
is another instance of the inventive genius of the age. With 
the introduction of the telephone a world of research has been 
opened up, of the existence of which we were previously 
unaware. Hughes's induction balance has applied the telephone 
to a field of investigation of which we have hitherto been 
ignorant. Does it not seem wonderful, for instance, that we 
should be able to detect internal flaws in the nass of an iron rail, 
or in the case of a steel shell? And yet by an ingenious appie 
tion of Hughes’s induction balance in an instrument to which has 
been given the name of the ‘‘Schiseophone,” it is now possible to 
pick out, by the aid of the telephone, flaws in a mass of metal 
which defy detection by any other means. Another appliance 
which depends for its action upon the principle of the indoctión 
balance is Captain M'Evoy's torpedo detector. As its name 
implies, it is designed for use in searching for submarine mines 
in harbours and channels. One portion of the balance, enclosed 
in a metal sinker, is attached to a small cable which is in con- 
nection with the telephonic portion of the apparatus in a boat. 
The sinker is dragged along the bottom of the channel where 
mines are suspected to have been laid. No sound is audible 
until the sinker reaches the vicinity of a mine, when a buzzing 
noise is heard in the telephone, which gradually increases as 
the mine is approached, and is loudest when it is touched. 
Medical science has also made use of the balance, and, as you 
will well remember, such an instrument was used in the case 
of the late President Garfield, by Prof. Graham Bell, to dis- 
cover the position of the bullet. It is not to be wondered at that 
an instrument of such marvellous sensitiveness as the telephone 
should have been made use of to enable the faintest pulsation of 
the heart, of the pulse, and the arteries to be heard, and even 
to detect the normal muscular sound, and the characteristic 
rumbling noise when contraction of the muscles take place. I 
cannot leave this portion of my subject without alluding to the 
phenomenal commercial development of the telephone that has 
taken place within the last few years. In the arrangement of 
& telephone exchange every minute detail has been carefully 
thought out and provided for, and the general public have little 
idea of the mechanism required to enable ‘‘ Smith " to ring up 
and talk to Jones. The distance limit of telephonic com- 
munication is gradually being extended. New York has spoken 
to Chicago over 1,000 miles of wire, and the recent connection 
of London to Paris brings to mind Proctor’s prediction that a 
whisper would ere long pass beneath the Atlantic Ocean which 
none of the waves would drown.” Weare still as far from this 
imaginary consummation, but a beginning has been made. The 
rapid development of the telephone since its discovery is 
unique in the annals of science; it shows the increasin 
importance of science for the progress of civilisation an 
the immense import of Prof. Graham Bells discovery. 
Every day witnesses new experiments, new problems for the 
solution of which the telephone affords a means of investiga- 
tion. But new difficulties also arise from its application, the 
most serious of which is the well-known induction trouble—a 
difficulty of so serious a nature as at one time to threaten the 
development of the system. This trouble has been to a certain 
extent overcome by different means, but not in an altogether 
satisfactory manner; and as the spread of cables and leads 
carrying powerful currents required for motive power and 
lighting purposes increases, so does the necessity for united 
action become more apparent, if the greatest amount of good 
is to be obtained from each and all of the different modern 
applications of electricity. The natural sequence to the dis- 
covery of an instrument enabling us tu detect sounds otherwise 
inaudible, was an instrument to enable us to record those 
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sounds. Such an Apparetus was supplied by Edison when, in 
1877, he introduced the phonograph, which created considerable 
sensation at the time. mention the phonograph because of 


its close relationship to the telephone, not that electricity is . 


concerned in its action, except in 80 far as the motive power is 
concerned, but also because it proves that the oscillations of a 
tympanum, like the disc of a telephone, are capable of pro- 
ducing all the effects of sound. There are something like 8,000 
of these instruments at present in use in America, and it has 
even reached the ‘‘ penny-in-the-slot" stage of existence, when 
Inusic, song, and speech may be laid on tap, and, like a '* Joe 
Miller" jest-book, tell the latest as well as the oldest good 
story. e have now to turn our attention to a branch of 
electrical engineering which has been even more rapid 
in its development and more universal in its use than 
almost any other. I refer, of course, to electric lighting 
and the use of electricity as a motive power. In this, as 
in other branches, there are many claimants for the honour of 
having been the first to make electric lighting a commercial 
success, and in this also we must finally come to the conclusion 
that the whole edifice has been built up, each inventor and 
discoverer depending for his ultimate result upon an experi- 
ment performed by some earlier investigator. I think we may 
fairly consider Faraday's discovery in 1832 of the principle of 
electromagnetic induction as beiug the foundation of modern 
commercial electric lighting, followed so quickly in 1833 by 
Pixii’s magneto machine, which again was rapidly improved 
upon by Clarke, whose machine is still in common use for 
medical coils. The next notable incident was the invention by 
Dr. Werner Siemens, in 1857, of the well-known “H” arma- 
ture, which was constructed of this shape so that the coils might 
revolve in the most powerful part of the magnetic field—a con- 
siderable advance on the instruments of Pixii and Clarke, in 
which the coils merely moved in front of the poles of the 
magnet. Next we have Wilde's machine, in which a small 
auxiliary magneto machine was used to produce a current for 
the purpose of exciting the fixed magnets of a larger machine 
with electromagnets instead of permanent magnets. And 
finally, we come to the true dynamo-electric principle. Hjorth 
in 1854 took out a patent for a machine which was near 
in principle to the modern machine; in it he had both perma- 
nent ets and electromagnets and one armature. About 
the end of the year 1866 and the beginning of 1867 we find 
three claimants for the invention of the modern dynamo. Mr. 
S. A. Varley, who filed his provisional specification on December 
24, 1866; and in February, 1867, Dr. C. W. Siemens and 
Sir Charles Wheatstone both announced the discovery indepen- 
dently at the same meeting of the Royal Society. In 1860 a 
further advance was made by Dr. Pacinotti, of the University 
of Pisa, who invented the ring t of armature. Curiously 
enough, his original machine, which was invented as a motor, 
had electromagnets for field magnets; and in his description 
Pacinotti states that the machine may be used to generate a 
current by substituting permanent magnets for electromagnets 
for the field. It was not until 1871 that Gramme invented his 
well-known ring form of armature, which still is used, with slight 
modifications, in most modern dynamos, such as the Manchester, 
Crompton, Paterson and Cooper, Brush-Victoria, and Hoc- 
hausen. The drum armature, which with various modifications 
we see used in the Siemens, Edison, and Weston machines, was 
invented by Von Hefner-Alteneck in the following year. 
Having followed the discovery of the dynamo-electric machine, 
we must retrace our steps to the year 1810, when Davy showed 
an arc light at the Royal Institution, using a battery of some 
2,000 cells for the purpose. From this time until the discovery 
of the dynamo but little development took place owing to the 
excessive cost of producing sufficient current by means of 
batteries. In 1857 Serrin, and in 1858 Foucault, produced arc 
lamps in which the adjustment of the carbons was brought 
about automatically ; but no real advance appears to have been 
made until 1876, when the Jablochkoff candle was invented, and 
with the help of the dynamo came into fairly extensive use for 
a time, though in 1858 an arc light driven by a Holmes magneto 
machine was installed in the South Foreland, and in 1862 in 
the Dungeness lighthouses. The Jablochkoff candle was soon 
discarded for the self-regulating arc lamp, of which those in most 
extensive use at present are the Brockie-Pell and Thomson- 
Houston. Useful as the arc lamp is for lighting streets, open 
spaces, and large buildings, it is entirely unfit for general 
domestic illumination, and consequently the attention of many 
inventors was drawn to the necessity of what at that time was 
termed ‘‘the subdivision of the electric light.” At a very 
early period it was perceived that for this purpose the most 
promising method was the heating to incandescence of a con- 
tinuous conductor, and platinum, and similar metals having a 
high melting point, were the first substances to be experimented 
with. We find, in 1845, an American named Starr took out a 

nt for a carbon lamp sealed into the vacuum chamber of a 

meter tube. Then, in 1848, W. E. Staite took out a patent 
for making electric lamps of iridium, shaped in a horseshoe 
form. Up to 1878 very little improvement was made. In that 
year Sawyer and Man made their first lamp of carbonised 


paper. Edison, who in the following year took out patents, 
not only for an incandescent lamp, but for a system of electric 
lighting, is generally credited with having made electric lighting 
commercially successful. But I think that you will agree with 
me that due credit should be givea to the other investigators in 
the same line of research—such as Sawyer and Man, Swan, 
Maxim, and Lane Fox, more especially to Swan, and 
Sawyer and Man. In 1885 a great advance was made by 
Gaulard and Gibbs, in the invention of their high-tension 
alternate-current transformer, which enabled electricity to be 
transmitted to much greater distances than could ever be achieved 
by continuous currents, a notable instance of which is the 
resent experiment of transmitting power from Lauffen to 
Frankfort. a distance of over 100 miles, by means of high- 
tension alternating currents. The transformer is a direct 
descendant of the induction coil as first used by Faraday, and 
afterwards improved by Rhumkorff. As in former cases, 
Gaulard and Gibb's transformer has received many improve- 
ments at the hands of such men as Mordey, Zipernowski, 
Ferranti, Kapp, and others. The first central station in 
London, known as the Grosvenor Gallery Station, used 
Gaulard and Gibbs's transformers in 1885, and was the fore- 
runner of the now famous Deptford station, constructed to 
use a pressure of 10,000 volts. For another important 
discovery in connection with electrical engineering, we must 
go back again to Planté's discovery, in 1859, and Faure's 
subsequent improvement, in 1880, of thesecondary battery. In 
1888, there were in England but eight central stations, 
with a total of 27,000 incandescent lamps in use. At 
the end of 1890 there were 48 stations, with a total of about ' 
530,000 incandescent lamps in use, and a total ultimate pro- 
vision for over a million. In America we find a more wide- 
spread use of electricity as an illuminant, as at the end of 1888 
we find some towns using an aggregate of over 5,000 arc 
lamps and 250,000 incandescent; in January of the present 
year there were 1,674 central stations at work, with an aggregate 
of over a million incandescent and over 30,000 arc lamps in use. 
I do not see that we are going ahead quite so fast m either 
Great Britain, Europe, or Australia. Still another modern 
development is the use of electricity as a motive power. As 
far back as 1830 Prof. Negro, of Padua, constructed an 
electric motor, using permanent and electro magnets ; Jacobi, 
in 1834, used an electromotor, consisting entirely of electro- 
magnets, to propel a boat on the Neva ; in 1835 Stratingh and 
Becker, of Gruningen, and Botto, of Turin, constructed primi 
tive electric cars, and Thomas Davenport, of Brandon, U.S.A., 
built a small circular railway at Springfield, Massachusetts ; 
and amongst these early pioneers we must also mention 
Davidson, a Scotchman, who in 1838 built an electric car 
weighing five tons, with which he obtained a speed of four 
miles an hour. Elias in 1842 constructed a motor, having a 
Pacinotti ring for its armature, and we find various forms of 
motors invented by Froment, Hjorth, Page, Farmer, and 
others, with very little commercial advance, until the invention 
of the dynamo and the discovery of its reversibility. The first 
successful experiment was made with tho electric railway 
exhibited by Siemens at the Berlin Exhibition in 1879. In 
England there is the underground City and South London Rail- 
way ; and several others, besides the extension from Stockwell 
to Clapham underground, and the Liverpool Overhead, and 
others in progress; also many on the Continent of Europe. 
The present period has been, I think, very properly termed 
the electric age." Incandescent and arc lamps greet us 
at every turn; no business office is now complete without 
its telephone, the sending of telegrams or cablegrams is 
of no more import uowadays than posting a letter, electric 
bells are in every modern-built house, a ride on a car driven by 
electricity is no longer an event to be remembered, and we see 
and hear of electric motors being used for all manner of 
purposes in many different trades ; for driving lathes, sewing 
machines, printing presses, fans, pumps, lawn-mowers, for 
blowing organs, heating railway carriages, for mining drills and 
coal-cutters, riveting machines, welding, and a host of other 
purposes far too numerous for me to mention here. The recent 
egalisation in the United Kingdom of the volt, ohm, and 
ampere is in itself a distinct proof of the familiarity with 
which electrical matters are treated in modern times. I have 
spoken of the past and present; I feel that I shall have 
hardly completed my task without taking a peep into the future. 
We read of the phonograph, telephone, telegraph, etc., 
having been foretold or prophesied long ago ; without, perhaps, 
going so far as to make such distinct prophetic utterance, 
we can at least imagine a time not very far distant when the 
telephone will become universal, not only commercially but 
domestically, when there wil] be intercolonial and even inter- 
national exchanges, and the telegram and cablegram a thing of 
the past; when at the same we are speaking through the 
telephone from here, perhaps to London, we shall at the same 
time see the form and face of the listener at the other end. Do 
not laugh, gentlemen ; you would have laughed 100 years ago 
if you had been told what we should possess iu the way of 
scientific inventions now. When we shall have air and water 
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ships propelled by electricity generated by a thermo-battery, 
burning coal instead of decomposing zinc ; a time when electri- 
city is the only motive power in existence ; and when, by the 
developmentof Tesla’s experiments, instead of lighting our rooms 
by points of light we shall have the whole of the atmosphere in 
a state of luminosity ; when, instead of suffering from alternate 
droughts and floods, we shall be able to regulate and control 
the rainfall by means of the electric discharge—a period in 
which fogs will be dispersed electrically immediately on forma- 
tion, and in which we shall be able to cure all disease by the 
aid of this potent agent, when electricity has been applied to 
such an extent in warfare that war without annihilation becomes 
impossible, and we have obtained the millennium of peace. In 
this address I have endeavoured to place before you some of the 
more remarkable developments of electrical szience from the 
early philosophical experiments to the practical realisation of 
those experiments by modern inventors, who have adapted 
them to the requirements and comfort of the present age, and I 
have even attempted to see even the further developments 
which have yet to be made. This I have endeavoured to do 
without going into those minor details which are familiar to 
most of you, and which would extend this paper to a weari- 
some length. The world has seldom seen such a period of 
scientific unrest as the last 20 years, both in Americs and Europe, 
but of the multitude of discoveries and inventions which have 
been the product of that period, there are few which have been 
made by mathematicalleaders. Most of them may be regarded 
as the resulta of investigation not of the learned few, but of the 
fortunate few of the comparatively unlearned many. 

At the conclusion of the speech a vote of thanks was accorded 
to Mr. Cracknell, on the motion of Mr. H. H. Kingsbury, 
seconded by Captain F. C. Rowan, and the proceedings closed. 


COMPANIES' MEETINGS. 


EDINBURGH ELECTRIC SUPPLY CORPORATION. 


The second annual general meeting of the shareholders of this 
Corporation was held recently in 17, St. Andrew-square, Edin- 
burgh. Mr. Walter Berry, of Glenstriven, chairman, presided. 

The report stated that there were now 206 shareholders enrolled 
on the list, amongst whom were a large number of prominent 
citizens of Edinburgh and Leith, representing a privately sub- 
scribed capital of £31,175, which places the Corporation in a very 
Strong position locally, and the share list was daily becoming 
more influential Reference was made to the negotiations 
entered into by the Directors with the Town Council, setting 
forth the position of the Company and the advantages that 
would result to the city were an arrangement arrived at 
whereby the lighting of the compulsory area comprised in 
the provisional order should be undertaken by it. The 
subject, the report continued, must shortly be considered by the 
Councillors, as they obtained the Royal assent to their provisional 
order in the beginning of last July, from which date they had only 
three years to complete this work within the compulsory area. 
Meantime, the Directors had collected a large mass of information 
and statistics connected with similar works, finished and in 
progress, throughout the United n and elsewhere, which 
would enable them to tender for the electric lighting of the city, 
Bhould the Town Council decide on delegating their powers to the 
OE DR In the meantime the shareholders had incurred no 
liability with regard to the expenses, nor would they do so unless 
the desired contract was obtained from the Council, when the 
shares would be issued to the public, and the business of the 
Corporation be at once proceeded with. 

The Chairman, in moving the adoption of the report, said he 
had to express the regret the Directors felt in being still unable to 
intimate any progress towarda the definite fulfilment of the object 
for which the Company was formed, but no one was to blame for 
that. Without being too A decir the Directors had not failed to 
urge their claims on the Town Council, and he could not doubt 
that these would be favourably considered when the Council was 
in a position to come to a decision. They must, of course, recognise 
that their representatives in the Council might decide that in the 
public interest it would be preferable for them to undertake 
the work themselves, and he had no doubt that should they so 
decide, their decision would be arrived at on sufficient grounds. In 
that case the existence of their Corporation would terminate, and the 
"sr ed subscriptions of the shareholders would be returned in 

ull As they wore aware, the reasons why this Company was 
ongan y formed were first, that it was deemed that there was 
sufficient business capacity in Edinburgh to carry out the electric 
lighting of our city, and that there was sufficient public spirit to 
form a local company for that object ; secondly, that they objected 
very strongly to be tied to any one system. They knew that the 
Company against which they ap as competitors was limited 
to ite own special method, against which he had not one word to say. 
It might still prove the best, but they thought it well worth the 
trouble involved to attempt to keep the city free to adopt the best 
obtainable. Therefore, if the a entrusted the electric lighting 
of Edinburgh to their omp they should do their best to keep 
in the front rank, both scientifically and practically. Great strides 
had been made within the last year in electric lighting. The 
"ecent Frankfort Exhibition had brought many useful adaptations 


and inventions before the public, and although it would be foolish 
not to da ers that many more would be discovered, they could 
not wait indefinitely for that. They had, at any rate, the advan- 
tage of studying many failures and mistakee, and would profit b 
them. He felt confident that if the Company were entrusted wit 
the work it would be done as well as the present position of the 
science would admit. They were naturally anxious to have the 
business, but the shareholders might rest assured that although 
their Directors would not be greedy for profit, they would not 
undertake any contract which dia not in their view leave a good 
margin for interest and risk. 

Mr. George Barclay said he had proar pleasure in seconding 
the adoption of the report, because he thought both the report 
and the Chairman’s remarks indicated that the Directors had been 
proceeding on wise and prudent lines, and that being so there was 
good reason to believe that should the Corporation eventually 
succeed in getting the concession from the city on fair and reason- 
able terms, the same Directors would carry out the onterprise to a 
successful termination. 

The report was adopted unanimously, and on the motion of Sir 
Thomas Clark a vote of thanks was passed to the Chairman. 


MUTUAL TELEPHONE COMPANY. 


Directors: A. D. Provand, M.P., London, chairman; H. T. 
Gaddum, J.P., Manchester; W. M. Mollison, Manchester ; 
Councillor J. W. Southern, J.P., Manchester ; John Blyth, Liver- 
pool; James R. Paton, Liverpool. A. R. Bennett, M. I. E. E., 
general manager. J. Vincent Swindells, secretary. 

Report of the Directors for the period ending 31st October, 1891, 
presented to the shareholders at an ordinary general meeting of 
the Company, held at the Memorial Hall, Albert-square, Man- 
chester, on Thursday, the 31st ult. 

The Directors have the pleasure of submitting to the share- 
holders their first report and statement of accounte, made up to 
the 31st day of October, 1891. The accounts do not represent an 
ordinary working period, but must be submitted in order to con- 
form to the requirements of the articles of association. The capital 
account shows that from the formation of the Company to the 31st 
October, 1891, the sum of £21,539. 2s. 6d. has been expended on 
the construction of the Company's exchange system in Manchester, 
and that £1,574. 16a. 8d. has been expended in other places where 
it is proposed to open exchanges. The revenue account represents 
only a working period of four months—viz., from July lat to 
October 31st, 1891, the former being the date from which, with 
the exeception of £191. 158. previously ive Si the Company 
commenced to earn revenue. This account shows a gross rental 
of £3,906. 5s., of which £1,145. 1s. is applicable to this period, 
and £2,761. 4s. has been carried forward to next account as repre- 
senting rentals received in advance for periods extending beyond 
3lst October, 1891. The amount at the credit of the account is 
£378. 11s. 7d., which the Directors propose to carry forward. The 
business of the Company is proceeding in a very satisfactory 
manner. At the date of this report, 840 instruments are in 
connection with the iier tre exchange. This leaves a large 
number of applicants still to be joined up, while additional 
applications are being received daily. Attention is also being 
given to the work of . trunk wires the various 
55 centres around chester, and your Directors 
hope before long to offer to the subscribers these facilities. 
Arrangements have been made to open call-boxes on the main 
boards of the Royal Exchange, and these will shortly be ready for 
the use of subscribers to the Company's system The Directors 
feel that they may congratulate the shareholders upon the 
Company having already proved itself an accomplished success, 
both in respect of the advantage of the metallic circuit (i. e., the 
double wire), as affording clearness of speech, and as confirming 
the views held by the promoters of the Company that a telephone 
service, worked with the most modern improvements, can be 
supplied at rates much below those hitherto charged. The retiriag 
Directors are Messrs. Provand and Southern, who. being eligible, 
offer themselves for re-election. The auditors, Messrs. Thomas, 
Wade, Guthrie, and Co., also retire, and are eligible for re-election, 


REVENUE ACCOUNT, COVERING THE WORKING PERIOD OF FOUR 
MONTHS ENDING OCTOBER 3lsT, 1891. 


Dr. £ s.d 
Rents, rates, insurance, and wayleaves...... . ... . ... 202 411 
Working expenses— 

Including expenses of management, office salaries 

and expenses, and operators’ wages 474 10 7 
Repairs to lines and instrument ...... . 42 14 7 
Balance carried for watt kd 378 11 7 

£1,098 1 8 

Cr. £ s.d. £ ad. 
Rentals— 

Received and outstanding ........... 3,900 5 0 

Less proportion in respect of periods . 

extending beyond October 31, 

„ 2,761 4 O0 

£1,145 1 0 

Deduct— 

Post Office royalties...... ........... 107 18 6 

— „037 2 6 
Bank interes io seventies droer chs. Nep E e dia S 60 19 2 
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BALANCE-SHEET, OCTOBER 31, 1891. 


Dr. £ ad. £ s.d. 
Construction account— 
Amount expended since the com. 
mencement of the Company on 
the construction of the exchange 
and private linesand othercapital 
Sbargeeess trix egeta 20,859 15 9 
Preliminary and formation ex- 
PDC eee diete iesus 1,179 6 9 
— 21,539 2 6 
Amount in suspense for legal and professional 
P36I!̃,,,,, o o q -h Mad iese s s CAVE 636 19 8 
Preliminary expenses in districts where it is pro- 
posed to open exchanges q 1,574 18 8 
Stores, apparatus, tools, eto oes ... 6,105 6 1 
OtBce furnit uri . 300 12 11 
Sundry debtors (for outstanding rentals) 538 12 6 
Post Office royalties and other payments in ad vance 329 8 10 
Cash in bank and in han- . . 948 6 8 
£31,973 5 10 
Cr. £ s.d. £ sd. 
Capital, £350,000— 
resent issue 4,092 shares of £10 
with £6 per share paid 24,552 0 0 
Less arrears of calls  .................. 1,332 0 0 
23,220 0 0 
Add amount paid in advance of 
JJ ĩ (ü ea eae 556 0 0 
Sundry ereditorrnr s .. 5,057 10 3 
Proportion of rentals for periods beyond October 31, 
1891, as per revenue account . 2,761 4 0 
Balance at credit of revenue accounnt 378 11 7 
£31,973 5 10 


The ordinary meeting of the Company was held at Manchester 
on the 31st ult., Mr. Provand occupying the chair. 

The Chairman, in a few words, referred to the work they had 
accomplished in the short perio since they began operations, and 
proposed the adoption of the report and accounts. 

is was duly seconded, and carried unanimously, several 
shareholders expressing gratification at the satisfactory state of 
the Company. 

The retiring directors, Messrs. Provand and Southern, as well 
as the auditors, Messrs. Wade, Guthrie, and Co., having been 
re-elected, the proceedings closed with a hearty vote of thanks to 
the Chairman and Board. 


NEW COMPANIES REGISTERED. 


Central Electrical Company, Limited.—Registered by T. T. 
Hull, 22, Chancery-lane, W.C., with a capital of £50,000 in £1 
shares—5,000 preference and 45,000 ordinary. Object: to carry 
into effect an agreement expressed to be made between Knud 
Sande of the one part and this Company of the other part, and 
generally to carry on business as electricians, mechanical engi- 
neers, suppliers of electricity for the purposes of heat, light, 
motive power, or otherwise, and manufacturers of and dealers in 
all apparatus and things required for or capable of being used in 
connection with the generation, distribution, supply, accumula- 
tion, and Ky qur fo of electricity ; to construct, lay down, 
establish, fix, and carry out all necessary cables, wires, lines. accu- 
mulators, dynamos, batteries, lamps, meters, works, and to 
nerate, accumulate, distribute, and supply electricity, and to 
ht streets, markete, houses, buildings, and places, both public 
and private. The first subscribers are : 


Shares. 
P. H. H. Nickson, 221, Gipsy-road, West Norwood ...... ........ 1 
H. W. Britt, Bourneside, Weybridge NR SEDET DU NS 1 
T. Hallamore, 340, Old Broad - street, E. Ce. q 1 
J. P. O'Donnell, 2, Great George-street, London l 
K. Sande, 47 and 48, Broad-street-avenue, B.C. .. .................. l 


W. Woodhead, 4, Station-buildings, West-green, Tottenham... 1 
H. B. Thurston, 50, Norwood-road, Herne Hill l 


There shall not be less than three nor more than seven Directors ; 
the first are to be appointed by the signatories to the memorandum 
of association. Qualification, £100. Remuneration, £100 r 
annum each, with an additional 10 per cent. of the net proite, 
divisible as to the latter. 


Keighley Electrical Engineering Company, Limited. — Regis- 
tered by Ullathorne, Currey, and Villiers 1, Field-court, Gray’s- 
inn, W.C., with a ge den of £10,000 in £1 shares. Object : to 
adopt and carry into effect an agreement, made October 27, between 
H. rdman of the first part, I. Ickringill of the second part, C. 
J. Garnett of the third t, A. Moore of the fourth part, C. H. 
Seed of the fifth part, and S. Hey of the sixth part, for 5he acquisi- 
tion of the business of C. J. Garnett, now carried on at South. 
street, Keighley, and generally to carry on business as electrical 
engineers in all its branches. Registered without articles of 
association 


BUSINESS NOTES. 


Great Northern Telegraph Company.—The receipte for the 
month of December were £22,400. 

Eastern Telegraph Company.—The receipte for December 
were £55 830, as against £58,058 for the same period of 1890, a 
decrease of £2,228. 

Eastern Extension Telegraph Company.—The receipts for 
December ameunted to £38,898, as against £43,482 in the oorre- 
sponding period, showing a decrease of £4,584. 

City and South London Railway.—The receipts for the week 
ending January 3, 1892, were £878, as against £805 for the 
corresponding week last year, showing an increase of £73, and 
an increase of £7 as compared with the receipts for the week 
ending December 27, 1891. 

The Direct United States Cable Company recommend an 
interim dividend of 3s. 6d. per share, tax free, being at the rate of 
34 per cent. per annum, for the quarter ending December 3lst, 
1891, payable on the 23rd inst. £5,000 has been placed to the 
reserve fund, and £4,982 carried forward. 

Partnership.—Mr. Smeeton and Mr. Page 

nership, trading as Messrs. Smeeton ani Page, at 63, Queen 
ictoria-street, E.C. Mr. Smeeton was a pupil of Messrs. Goolden 
and Trotter’s, and has since acted as engineer to the General 
Electric Company on their foreign installations. Mr. Page was 
manager of the same firm’s supply department. 

Change of Address.—Mr. G. E. B. Pritchett, of 1, Hanway- 

lace, Oxford-street. W., informs us that he has removed to 31, 

oho-square, W., and that he has taken his brother, Mr. T. W. 
Pritchett, late of the Metropolitan Electric Supply Company, into 
partnership. In future the business will be carried on at the 
above address under the title of Pritchett Bros. 

Companies Registered during December.—The following 
electrical companies were registered during the past month : 


have entered into 


Central Electrical Company, Limited, £1 shares............ ,000 
Keighley Electrical Engineering Company, Limited, £1 

PIB ĩði // ĩ ů¹⁵ dtr ope dE 10, 000 
Lightuing, Limited, £1 shares C 3, 000 
Mountain’s Wire Manufacturing Company, Limited, £5 

((/ · T VV 25, 000 


PROVISIONAL PATENTS. 1891-92. 


DECEMBER 21. 


22, 284. An improved device for suspending electric cables or 
conductors. Henry Edmunds, 47, Lincoln’s-inn-fields, 
London. 
An improved method of lighting railway carriages by 
electricity. Sarah Jane Rollason, 50, Goldhurst-terrace, 
South Hampstead, London. 
Improvements in means of electric transmission for 
telegraphic, telephonic, and other purposes. Silvanus 
Phillips Thompson, the Technical College, Leonard-street, 
Finsbury, London. 
Improvements in electrical distribution and trans 
formers therefor. Joseph Devonport Finney Andrews, 
28, Southampton-buildings, London. 
Improvements in Wheatstono bridge apparatus and in 
the adaptation of the same to the measurement of 
temperatures, electric, potential, and current. Hugh 
Longbourne Callendar, 24, Southampton-buildings, 
London. 
Improvements in primary and secondary batteries. 
Nicholas Wladimiroff, 4, South-street, Finsbury, London. 
DECEMBER 22. 
Improvements in electric switches. Gwynne Ernest 
Painter, 11, Wellington-street, Strand, London. (Com- 
plete specification. ) 
An arrangement for securing good contact in electric 
switches, and for avoiding dead stops in their action. 
Joseph Jackson, 21, Fernhead-road, Paddington, London. 
Improvements in nautical signals or sea telephones. 
Ernest Huber, Frederick Jacob Kneuper, and James 
Robert Davies, 321, High Holborn, London. (Complete 
specification.) 
Improvements in shades for gas, electrico, and other 
lights, and in the mode of man the same. 
Amédée Bidron and William Isaiah George Lewis, 38, 
Chancery-lane, London. 
Improvements in switches for electrical purposes. 
Charles Soott Snell, and Woodhouse and Rawson, United, 
Limited, 88, Queen Victoria-street, London. 
Improvements in the coupling of electrio mains. Henr 
White Bowden, Albert Gay, and Robert Hammond, 
46, Lincoln's-inn-fields, London. 
DECEMBER 23. 
Improvements in electrical heating 
Drevs, 323, High Holborn, London. 
cation.) 


22,301. 


22,304. 


22,316. 


22,326. 


22,339. 
22,359. 
22.360. 


22,370. 
22,375. 


22,376. 


22,404. 


tus. Carl 


22,473. appara 
(Complete specifi- 


. Improvements in 
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Improvements in the construction and working of 


electric accumulators. Illius Augustus Timmis, 2, Great 
George-street, Westminster, London. 
Improvements in voltaic cells. Henry Harris Lake, 
45, Southampton-buildings, London. (Edward Weston. 
United States.) (Complete specification. ) 

DECEMBER 24. 
Improvements in supports for telephone receiving 
instruments. Robert Atkins Fraser and George Frederick 
Rowland Kelson, 4, Clayton-square, Liverpool. 
Combined portable electric lamp and battery, which 
may also be applied to act asa burglar alarm. Thomas 
Jenner, 77, Chancery-lane, London. 


. Improvements in devices for conducting electricity to 


lamps or the like on dining-tables or on other places 
where it is desirable to employ concealed conductors. 
George Phillips, and George Fitzhardinge Rose, 47, 
Lincoln's.inn-fields, London. 


. Improvements in batteries and accumulators. Henry 


Harrington Leigh, 22, Southampton-buildings, London. 
(Johann Franz Weyde and Ferdinand Clas, Austria; and 
Jules Elsner, France. ) 

dynamo-electric machines. Alexander 
Bernstein, 4, South-street, Finsbury, London. 


DECEMBER 28. 


75. Improvements in dynamo-electric machines. Rankin 


Kennedy, Carntyne Electric Works, Shettleston, Glasgow. 


. Improvements in alternating-current generators and 


eleotromotors. Rankin Kennedy, Carntyne Electric 
Works, Shettleston. Glasgow. 


2. Improvements in ceiling joints for electroliers and the 


like. George Frederick Sanders, 37, Chancery-lane, 
London. 


. A combined telephone and telegraph. Frederick Harvey 


Brown and Wilbur F. Melbourne, 7, High-street, Haver- 
ford west. 


. Improvements in conduits for electrical conduct rs 


particularly suitable for electrical traction. Charles 
Frederick Parkinson, South Regent-street, Lancaster. 


. Improvements in incandescent electric lamps. Richard 


Ballard, 2, Clifford’s-inn, London. 


. Improvements in electric locomotives or electrio-motor 


cars Sidney Pierce Hollingsworth, 24, Southampton- 
buildings, London. 


. Improvements in electrical conducting wires. Henry 


Harris Lake, 45,  Southampton-buildings, 
(Madame Veuve Hannetelle, née 


London. 
ortense Chapuis, France ) 


, Improvements in electric aro lamps. William Brooke 


Sayers, 46, Lincoln’s-inn-fields, London. 
DECEMBER 29. 


. Improvements in electric forges. Edwin Elliott Angell, 


52, Chancery-lane, London. (Complete specification.) 
Improvements in electric blank heaters for forging 
machines. Edwin Elliott Angell, 52, Chancery-lane, 
London. (Complete specification.) 


. Improvements in apparatus for relieving electrical 
circuits from static charges of electricity. Oliver 
Imray, 28, Southampton-buildings, London. (The 


Westinghouse Electric and Manufacturing’ Company, 
United States. ) 


. Improvements in the manufacture of porous carbon for 


galvanic batteries and for filtors. Wilhelm Hellesen, 
4, South-street, Finsbury, London. 


. Improvements in machines for treating metals by elec- 


tricity. George Dexter Burton and Edwin Elliott Angell, 
45, Southampton-buildings, London. (Complete specifi- 
cation.) 

Improved methods of and apparatus fur heating metal 
articles by electricity. Edwin Elliott Angell, 45, South- 
ampton-buildings, London. (Complete specification. ) 

A new or improved method of making and breaking 
electric circuits and apparatus therefor William 
Henry Dingle and John Mackenzie Urquhart, Norfolk 
House, Nortolk-street, London. 


DECEMBER 30. 


Improvements in and te electric bells and 
indicators. Charles Fletcher Ennis, 31, Haselrigge-road, 
Clapham, Surrey. , 


. Improvements in electric arc lamps. Guy Carey 
Fricker, 46, Lincoln's.inn-fields, London. (Complete 
specification.) 


Improvements in the field magnets of dynamo-electric 
machines. Lazarus Pike and Edward Stephen Harris, 
433, Strand, London. (Complete specification. ) 
DECEMBER 31. 
Improvements in dynamo-eleotric machines. John Hall 
Rider, Northern Telegraph Works, Halifax. 
Improvements in connection with telophones. Ernest 
Frank Furtado, Anders Elliott, and Chetham-Strode, Ld., 
4, Moorfields, London. (Complete specification.) 
Improvements in electric arc lamps. Hubert Hallam 
Bigland and John Burns, 6, Lord-street, Liverpool. 


22,871. 


22,872. 


. Improvements in and relating to electric meters. 


Francis Teague, 433, Strand, London. 


. Improvements relating to the electrolysis of metals. 


Emile Placet and Joseph Bonnet, 6, Bream’s-buildings, 
London. (Date applied for under Patents Act, 1833, sec. 
103, 17th July, 1891, being date of application in France.) 


. A method of extracting chromium by the aid of elec- 


trolytio baths with a base of salts ef chromium Emile 
Placet and Joseph Bonnet, 6, Bream's-buildinge, London. 
(Date applied for under Patente Act, 1883, sec. 103, 17th 
July, 1891, being date of application in France.) 


A method of extracting chromium by the aid of eleo- 


trolytic baths with chromic acid base. Emile Placet 
and Joseph Bonnet, 6, Bream's-buildings, London. (Date 
applied for under Patents Act, 1883, sec. 103, 17th July, 
1891, being date of application in France.) 


Improvements in or connected with electrical 
m and indicating apparatus. Erhard Ludwig 
Mayer, Norfolk House, Norfolk-street, London. 


Improvements relating to the employment of electricity 
when carrying out certain surgical operations. John 
Jones Attwood, 20, High Holborn, London. 


Rietti system of electric tubing.  Charle William 
Clement Rietti, 14, (lasshouse-street, Regent - street, 
London. 

JANUARY 1, 1892. 


37. Improvements in electric tricycles and cars actuated by 


43. 


electricity. William Walter Gerald Webb, 9, Coppenhall- 
terrace, Crewe. 


Improvements in apparatus for electric lighting of railway 


trains. Edward John Houghton and William White, 28, 
Southampton-buildings, London. 


JANUARY 2. 


86. Improvements in electrical railways and methods of and 


means for driving cars and transmitting electrical 
energy thereto. Francis Beatus Badt, I, Quality-court 
London. 


97. Improvements applicable to the production of electric 


light in walking-sticks and other similar articles 
Samuel Harris Levi, 115, Cannon-street, London. 


SPECIFICATIONS PUBLISHED. 
1890. 


19,811. Propelling vessels by electricity. Wynne. 8d. 


20,175. Electric meters. Frager. 8d. 
20,300. Electric metors. Electric Meter Company and Parker. 
8d. 
1891. 
105. Electric conductors. Haselwander. 8d. 
285. Telephonio transmission. Mayer. 8d. 
1,779. Electric metors, eto. Hartnell. 8d. 


2,007. Electrical transformers. Baur and Dieselhorst. 4d. 
3,262. Electrical glow lamps. Gimingham. 6d. 


3,398. Eleotrical burglar alarm. 


Spencer. 6d. 


4,583. Electric supply meters. Perry. 8d. 


10,840. Electric clocks. Vander Ploeg. 6d. 
14,911. Telephone receiver supports. Marcus. 6d. 
14,912. Telephono mouth-piece. Marcus. 6d. 
16,767. Electric cooking and heating. Schindler Jenny. 8d. 
17,107. Electric arc lamps. Rider. 6d. 
17,734. Electric switches, Linders. 6d. 
18,431. Secondary batteries. Waddell and others. 8d. 
18,641. Dynamo-electric machines. Kelly. 6d. 
18,902. Electric conductors. Redfern. (Bergmann.) 6d. 
18-916 Electric oar trollies. Nuttall. 6d. 
19,458. Electric accumulators. Thompson. (Edgerton). 6d. 
19,469. Telephones Grove and Lehr. 6d. 
COMPANIES’ STOCK AND SHARE LIST. 
| Price 
Name Paid. Wednes 
day 
Brüsh 0 ³ — 33 
dul Re e — 2 
India Rubber, Gutta Percha & Telegraph Co. 10 194 
House-to-House — ................ ons 5 5 
Metropolitan Electric Suppl. . — 10 
London Electric upp . . 5 12 
e ciscaswenseccavectus cesses 34 44 
J ˖ç.rF—ĩt mm E — 8 
National Telephone .............. ie 5 4 
Electrio Construction. 10 64 
Westminster Electric . -- 6i 
Liverpool Electric Supply .............. TT 0 : 21 
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NOTES. 


Johannesberg is now lighted by electricity, 

London Tramway Company.—A motion for the 
use of electric cars was prepared at the meeting of this 
company, but was not put, as the directors were all averse 
to the change. 


Railway Lighting in Germany.—The General 
Electricity Company of Berlin has been asked to contract 
for the electric lighting of the Berlin-Anhalt Railway, at a 
cost of some £30,000. 

Factory Lighting.—Mr. R. Dann, of High.street, 
Maidstone, has executed the laying down of the plant for 
the use of the electric light in the jam factory of Mr. 
Chambers, at Maidstone. 

Dover Telephones.—The town clerk of Dover reports 
that two telephone companies are seeking powers of the 
district, and he suggests that the Town Council should take 
action to secure their rights. 

Long-Distance Telephones.—A Boston newspaper 
announces that the Bell Company has secured possession 
of an improved telephone which will transmit whispers 
distinctly a distance of 500 miles. 

Book Received.—Messrs. Whittaker and Co. send us 
“Electric Light Cables and the Distribution of Electricity,” 
by Stuart A. Russell, A.M.LC.E, 107 illustrations, as the 
last addition to their“ Specialists’ Series.” 

Royal Institution.—The first of a course of three 
lectures will be given at the Royal Institution by Prof. 
J. A. Fleming on “The Induction Coil and Alternate- 
Current Transformer,” on Saturday, January 23. 

Hamilton (N.B.).—At the meeting of the Hamilton 

Town Council held last week, the further consideration of 
the question of extending the gas works was delayed, and 
enquiries were ordered to be made as to the introduction 
of electric light. 
Leith.—At the monthly meeting of the Leith Dock 
Commission, the Finance Committee reported that they 
had instructed the superintendent to report as to the cost 
of the introduction of a complete system of electric 
lighting and the probable annual cost of maintenance. 

Electric Boats.—The report of the French naval 
attaché in Italy states that an Italian inspector, Signor 
Pullini, has devised a launch-driven by electricity, which 
has been adopted by the Italian Navy, and the construc- 
tion is to be begun immediately at the works at Spezzia. 

Blackpool.—The Electric Lighting Committee of the 
Blackpool Town Council have recommended that all the 
members of the committee, the town clerk, and the 
borough surveyor be desired to inspect the electric lighting 
in towns recommended by the sub-committee to be visited, 
and to make enquiries thereon. 

Dover Lighting.—The town clerk reported at the last 
meeting of the Dover Town Council that he had received 
thedraft agreement from the Brush Electric Light Company, 
which required some rather extensive alterations and addi- 
tions before being placed before the Council. It was agreed 
to submit the alterations to the Council. 

Electric Lighting in Ross shire.— By the utilisation 
of the water power of a small mountain stream, a mansion 
in Ross-shire is being lighted up by electricity. The stream 
is only 12in. wide and 4in. deep, but is made to provide 
current for 292 incandescent lamps, and for producing 
warmth through a series of electric stoves. 

Chicago Exhibition.—Great progress is being made 
in the construction of the works and buildings for 
the World's Oolumbian Exposition, and it is confi- 
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dently expected that all will be ready for the installation of 
exhibits by October 1, 1892— seven months before the 


| exposition will open its gates to the public. 


Reading County Ball.—At the last meeting of the 


Reading Town Council, the surveyor having reported, as 


to the feasibility of lighting the large Town Hall by incan- 
descent lamps on the night of the County Ball, that the 
Reading Electric Lighting Company had offered to pro- 
vide, fix, and light 15 50-c.p. lamps for £10, this offer 
was accepted. | 

Rochester.—In June last the Rochester, Chatham, 
ete, Electric Lighting Company had to take up new 
premises in Chatham, their land at Rochester being given 
up to the South-Eastern Railway Company. Water was 
wanted, and, after some considerable difficulty, on Saturday 
last Councillor R. D. Batchelor tapped the phenomenal 
supply of 20,000 gallons an hour. 

Liverpool Town Hall.— Attention has been called to 
the fact that although in most large towns the electric 
light is the illuminating power used in the town hall, an 
important city like Liverpool has not adopted the system. 
An offer has been made by the Liverpool Electric Light 
Supply Company to light the town hall on certain specified 
terms, but the Finance Committee have postponed the 
consideration of the subject. 

Electric Light from a Dumbartonshire Water- 
fall.—Mr. J. C. White, a wealthy Glasgow chemical 
manufacturer, is about to introduce the electric light into 
his mansion of Overtaun, near Dumbarton. A waterfall at 
Spardie Linn, in the Kilpatrick Hills, a short distance 
away, is to furnish the motive power. It is said that 
sufficient power could be generated at the same place to 
light the whole of Dumbarton by electricity. 

Abdullah's Palace.—The variations in tenders for 
the Mansion House and the Council-chamber are as 
nothing to those found in the 20 tenders received recently 
for Abdullah’s Palace at Alexandria, which varied from 
192,000f. up to 600,000f. It is said that the tender of a 
German firm for the smaller amount has been accepted, 
and a considerable amount of vituperation has been 
going on in the Alexandria press with reference to this 
business. 

Advantages of Competition.—In his report to St. 
Luke's Vestry, the surveyor, Mr. M. C. Meaby, remarks, 
under the head of public lighting, that “the keen com- 
petition which continues between the various gas and 
electric lighting companies is not without its advantage 
in the public interest, as may be seen by the activity dis- 
played, and the large sums of money which are being 
expended by the various local authorities in rearranging 
and improving the lighting of the thoroughfares of their 
respective districts.' 

Dr. Joule.—Prof. Schuster made an interesting com- 
munication at Tuesday's meeting of the Manchester 
Literary and Philosophical Society with reference to the 
late Dr. Joule’s thermometers, which he has lately had the 
opportunity of inspecting and testing. Amongst them are 
two which there is good reason to believe are those with 
which Dr. Joule’s most delicate heat experiments were 
made, and which have considerable scientific as well as 
historical interest owing to the change of value still observ- 
able in these thermometers. 

Pontypool.—4An influential meeting of tradesmen and 
others was held at The Crown Hotel last week for the 
purpose of considering the advisability of adopting electric 
lighting in the town instead of gas, as hitherto. Mr. Edwin 
Fowler presided. After hearing a statement from Mr. J. C. 
Howell, of the Crompton-Howell Company, Llanelly, as to 
the cost of the electric system, the meeting unanimourly 
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decided in favour of the scheme, a committee being 
appointed to canvass the town with a view of ascertaining 
the probable number of lights required. 
Stourbridge.—There is an opportunity at present for 
bringing the advantages of tha electric light to the Stour- 
bridge authorities. After March next the contract for public 


lighting will be revised, and the Board intend to advertise 


for tenders, They are now in the hands of the gas company, 
and there is no competition. The annual amount is £266 
for 79 lamps, including lighting and cleaning. The question 
of oil was mentioned, and the gas company are understood 
to be able to offer advantages next year. A committee, 
consisting of Messrs. Collens, Worth, and Shepherd, was 
appointed to go into the matter and report, 


Dublin. —In the Dublin Town Council on New Year's 
Day, the Lord Mayor, in reviewing the work of the past 
year, referred to the progress of the electric installation, 
and intimated that the building for the central station 
would be complete in a fortnight. His Lordship also 


stated that the principal streets would be lighted in May, | prices to be named by the contractors, and the town will 


and that the Corporation would be prepared to supply 
current to private consumers in July, The work of laying 
the street mains is being actively carried on by the Irish 
House-to-House Company, while the generating plant is 
being pushed forward by the Electrical Engineering 
Company of Ireland. 

Tramways Institute. — On Friday evening the 
members of the Tramways Institute, which held its 
meeting at Bradford, visited the Roundhay Park electric 


tramway and the generating station in Beckett-street, in 
which, naturally, they were greatly interested. Some good 


results should come of this visit. Several papers were read 
during the meeting, one referring to electric traction, which 
we mention elsewhere. Another paper, by Mr. H. Nott 
Knight, described a system of driving tramears by gas 
engines, by which it was claimed the cost of traction could 
be reduced to 14d. per car mile, as against 6d. by steam 
and 5d. by horse traction. 


Electrical Apparatus.—We have received the cata- 
logue of electrical apparatus just issued by Messrs. Dollond 
and Co., of 35, Ludgate-hill. We understand that this de- 
partment has been-opened under the management of W. F. 
Berrett, late manager to Messrs. Dale and Co. Added to 
the world-celebrated optical instruments of Dollond, their 
electrical apparatus will be very well worth inspection both 
by private students and authorities of electrical laboratories. 
The catalogue contains description and illustrations of induc- 
tion machines, magnetic apparatus, batteries, coils, tele- 
phoues, besides apparatus for use in research or for lecture 
purposes. The firm also construct special apparatus for 
lecturers. 

Electric Meters.— Messrs. Ferranti have made some 
further improvements in their meters, principally to meet 
the requirements of the Board of Trade, A cover is 


arranged over the works of the meter, the screw holes of 


which can be sealed after testing and certificate ; the meter 
connections have a further cover which can also be sealed 
when the meter is placed upon the customer's premises. 
These meters are very delicate, starting at less than } 
anipere in a meter registering 100 amperes—400 per cent. 
range. They are made for alternating and for direct 
eurrent readings, and in some cases are arranged with 
vertical dials, though this, necessitating a worm gearing, is 
not so simple as the direct rotating vanes. 

London Electric Railway.—The convenience of the 
City and South London Electric Railway seems to be put 
heyond a doubt, paradoxical as it may seem, by its incon- 
venience. Complaints are often received of the trains being 


SRRA plainly Fam that the convenience of the 
line is felt by more passengers than can always be accom- 
modated. No wonder the other railways are being pushed 


forward with rapidity. With an economical construction 
in the first place, and a rush for places in the second, which 
must be met by quicker and quicker services, it seems 
probable that underground electrie traction will convince 
company promoters of its advantages before the overhead 
electric tramway has had much more than a chance to show 
ita capabilities. 

Durban.—The contract open for tender for the supply 
of electric light to the town of Durban, Natal, will be a 
good chanee for the introduction of larger business in 
South Africa, and as such is worthy of careful attention. 
The conditions of tender are plain and straightforward, 
though, unfortunately, there does not appear to have been 
an attempt to give the exact requirementa in an engineering 
specification previously determined upon, usually the best 
and most satisfactory way of obtaining tenders. The 
Council is prepared to grant rights for supply of current at 


also pay an annual sum for the public lighting, the amount 
of subsidy to be stated by tenderers. The town is not 
large—24,000—of which half only are white people. The 
tenders must reach the town clerk, Durban, by April 30. 


Electric Light for Chester.— A deputation of 
Chester Town Council, consisting of Alderman Gilbert, 
Councillor Stevenson, and the city surveyor (Mr. J. M. 
Jones), having inspected the central electric stations at 
Brighton, St. Pancras, Eastbourne, and Brompton, have 
reported to the Watch Committee, who recommend the 
Council “to vote a sum not exceeding £20,000 for carrying 
out the recommendations of the deputation, and to refer 
the report to this committee, with power to take such 
measures as in their judgment may be proper for giving 
effect to such recommendations, and to adopt and carry 
out such arrangements as may in their opinion be necessary 


| or desirable in carrying out the electric lighting order of 


1890, the scheme and estimates, when prepared, to be sub- 
mitted to the Council before a contract for providing an 
installation is entered into." 

Mutual Telephone Company. — The first annua 
gathering of the employés of the Mutual Telephone 
Company was held at the offices, Portland-street, Man- 
chester, on January 8. Mr. A. R. Bennett, M.LE.E, 
general manager, presided, and there was a large attend- 
ance. In the course of a short address, Mr. Bennett said 
they had 900 subscribers already connected ; the number 
of messages per week was nearly 30,000, and the length of 
wire, if put end to end, would reach half-way between 
Manchester and New York. It was intended to connect 
the exchange with Bolton, Liverpool, and other towns in 
Lancashire, and they had upto the present reached forward 
as far as Farnworth. The success of their efforts was due 
in a large measure to the excellence of the staff, which had 
been specially recruited from all parts of the United 
Kingdom. The evening finished with music. 

Wallasey (Cheshire).—At the monthly meeting of 
the Local Board of Wallasey, held last Friday, the minutes 
of the Gas and Water Committee were brought forward, 
recommending that Mr. A. B. Holmes, Liverpool, should 
be engaged to make a report as to the practicability and 
cost of lighting the district with electricity, and also as to 
how far the proposed new gas works can be utilised for both 
gas and electrical works. Mr. Heap said it was desirable 
that the publie should know that every effort would be 
made to obtain all the information that was required on the 
question of electric lighting, and with which to guide the 
Board with regard to their action in extending the gas 
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works. Mr. Hawkins remarked it was hardly a question 
of providing the whole parish with the electric light, but 
more in the way of introducing a supplementary light 
supply which would perhaps save the proposed extension. 
The proceedings were confirmed. 

Abergavenny.— Electric lighting is sometimes used as 
a stalking horse for forcing the gas companies to reduce 
their rates. Whether this is the case at Abergavenny with 
reference to the County Asylum, or whether there is a 
distinct intention to use the electric light, does not 


appear; but at the last Local Board meeting the Gas 


Committee reported the consideration of a letter from the 
asylum, asking for a reply to a request for reduction of the 
price of gas to 2s. 9d. “before the asylum authorities 
decided as to the use of electric light.” This veiled menace, 
however, did not produce the effect desired, and the Gas 
Committee, remarking the price paid by the asylum was 
only 2s. lld., refused the reduction, and the chairman 
pointed out that the asylum was under contract to take gas 
or pay.for a minimum quantity for another six years. 
Possibly the asylum authorities will now decide that all light 
above that minimum shall be supplied by electricity. 


Large Ammeters.—In a recent issue we mentioned 
an ammeter constructed by the Weston Electrical Instru- 
ment Company, U.S., to measure up to 5,000 amperes as 
being the largest instrument yet made. Mr. James White, 
of Glasgow, maker of Sir William Thomson’s measuring 
instruments, writes to point out that he is now supplying 
Thomson standard balances to measure up to 10,000 
amperes. Besides this he has supplied Thomson ampere 
gauges to measure up to 6,000 amperes for use in electro- 
lytic processes, and also for use with electric furnaces. It 
is Interesting also to learn that he has recently submitted 
estimates to the Edison Illuminating Company, of New 
York, for two instruments to be used on the omnibus bars 
of their three-wire system, one of which is to measure up 
to 15,000 amperes and the other up to 100,000 amperes on 
each side of the neutral wire. It is evident, therefore, that 
we can claim the manufacture of the largest ammeters for 
Great Britain. 


Frankfort Exhibition Finances.—At a meeting 
of the Managing Committee of the Frankfort Electrical 
Exhibition, held on December 28, 1891, Mr. Sonnemann, 
the president of the committee, submitted a preliminary 
report on the financial results of the exhibition. The total 
expenditure amounted to 1,362,000 marks, while the total 
receipts were 1,514,000 marks, showing a clear profit of 
152,000 marks. It is proposed to dispose of this surplus 
in the following manner: Gratifications and salaries to 
officials still employed ; publication of the official report on 
the exhibition and of the report of the testing commission ; 
a bonus of 15 per cent., previously stipulated by contract, 
to Herr Oscar von Miller, to whose efforts the success is 
partly due; repayment of the grant of 50,000 marks 
made by the municipality of Frankfort and of the grants 
made by the Frankfort Chámber of Commerce and two 
private persons; and, finally, repayment of part of the 
payments made by exhibitors for hire of space and supply 
of motive power. 

Cumberland.—The following from the Carlisle Journal 
speaks for itself: Electric lighting does not make such 
rapid progress as might have been expected; but local 
authorities are doubtless holding their hands for a while 
until they can satisfy themselves as to the best method to 
adopt and feel assured about the cost. If we except the 
experiments in public lighting at Cockermouth, Keswick 
has led the way iu providing the public with the means of 
supplying themselves with the electric light; but other 
towns are on the look out. Whitehaven is pondering over 


the subject, and at the last meeting of the trustees an offer 
of a London firm to take over the provisional order granted 
to the Board for electric lighting purposes was under con- 
sideration. At the meeting of the Workington Town 
Council a committee was appointed to make enquiries and 
report to the Gas Committee upon the feasibility of intro- 
ducing the electric light for street lighting at Workington. 
Whatever the result of the enquiries of the committee 
should be it is evidently not expected that the gas works 
will be materially affected, because at the same meeting 
sanction was given to a loan of £545 for gas extensions.” 


Coast Communication. — The discussion as to 
electric communication with lighthouses and lightships is 
continued in the Times this week by a letter from Mr. 
R. S. Culley, who, with reference to the experiments on 
board the Sunk ” lightship, says that on enquiry he finds 
that this ship was chosen because of its sheltered position, 
yet the telegraph frequently broke down, and the experi- 
ment was abandoned nearly three years ago. In this case 
the ship's mooring chain was made to form a flexible tube, 
which did not, however, prevent chafing. Mr. Edward 
Stallibrass, A. M. I. C. E., writing from 25, Great George- 
street, says he has no hesitation in saying that should 
the money be forthcoming for the most important work of 
establishing communication with our isolated rock light- 
houses, there would be no lack of engineers competent to 
successfully utilise it. But one attempt has been made up 
to now, but because that was a failure we need not assume 
the thing is impossible. He advises the laying down of 
three or four cables, securing each separately, and bringing 
them to one main cable at the first favourable spot above 
the rocks. It is unlikely all would be broken at once. 
The main cable would be no more likely to break than other 
submarine cables. 


Automatic Transformer Switches. The need for 
some method of reducing the waste in current in alter- 
nating-current distributing systems, caused by the absorp- 
tion of magnetising current in the transformer, has long 
suggested itself to electrical engineers working with the 
high-tension current. Mr. Ferranti has just constructed an 
ingenious piece of apparatus for this purpose, which is 
found to answer well. For a large building, the trans- 
former sufficient for maximum supply, say, for instance, 
25-h.p. transformer, is surmounted by a smaller one, say, 


24 h.p. The circuits are led to a double-pole tipping + — 


automatic switch, which when pulled over puts in the 
larger transformer. The low-tension lamp circuit is 
brought down and connected to contacts which float 
in a bath of oil—two plates being arranged to be 
of the same polarity. Their repulsion is balanced by 
the tension of a long spring until it rises sufficiently, 
when the repulsion is made to actuate a magnetic 
contact. The current is shunted, and pulls over the 
switch, putting in the larger transformer. The reverse 
action takes place when the lights are turned out, the day 
supply being furnished by the smaller transformer. Some 
of these devices have been already supplied for central 
station use. 

Tamworth.—Very few towns in England pay for their 
public gas lighting at the rate of 5s. per 1,000 cubic feet. 
Yet this is the rate charged at Tamworth, and it is there- 
fore not very surprising that enquiries are being made with 
reference to electric lighting. Mr. Henry J. Clarson, C.E., 
in his annual report says that one of the most important 
matters which will be brought before the Council during 
the ensuing year will be this question of lighting the 
borough by electricity. He states: The Corporation is 
now paying nearly £300 per annum for lighting the 
public lamps, the gas being charged at the.rate of 5s. per 
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thousand cubic feet, less 10 per cent. allowed for cash 
discount, and at the same time another large consumer is 
charged at the rate of 3s. 9d. per thousand. This is an 
injustice which no longer should be tolerated, especially 
when it is known there aro towns similarly situated to 
Tamworth at the present time supplied with gas at half 
the price; and there are also other towns lighted with 
electricity under similar conditions to those that would be 
required for Tamworth, where the electricity is satisfac- 
torily supplied and sold profitably at a price equal to gas 
at 3s. 6d. per thousand cubic feet.” From the above it 
will be seen that electrical engineers would have an ardent 
advocate in the Tamworth borough surveyor. 


Junior Engineering Society.—At the next meeting 
of this society, to be held on Friday, January 15, at the 
Westminster Palace Hotel, Victoria-street, the chair being 
taken at 8 p.m. by Mr. Sidney Boulding, M.I.M.E., a paper 
will be read on Modern Applications of Electricity to 
Metallurgy" by Mr. George C. V. Holmes, sec. I. N. A., 
hon. member. The paper will deal with the refining of 
copper ; electrolysis of sulphate of copper solution with an 
insoluble anode ; electrolysis of sulphate of copper solution 
with a pure copper anode, and the resulting deposition of 
pure copper on the cathode; electrolysis of sulphate of 
copper solution with an impure copper anode; how the 
impurities are got rid of during the proceas so as to allow 
of pure copper being deposited on the cathode. A descrip- 
tion and details of cost of the electrolytic methods adopted 
in practice for refining copper will also be given. The 
paper will also deal with the manufacture of finished 
copper articles during the process of refining, and how the 
meta] can be deposited in a deuse aud tough form. Elmore's 
system of burnishing during deposition will be described, 
and its advantages pointed out. Finally, the manufacture 
and cost by this process of tubes, rollers, hydraulic rams, 
sheet copper, wire, and tape for electric lighting will be 
gone into. The paper promises to be interesting and 
useful. 

Cambridge.—An enquiry has been held at Cambridge 
by the Local Government Board into the application to 
borrow money for purposes of electric lighting. It was 
proposed to borrow £35,000. Prof. Garnett gave details stat- 
ing théy intended to use the Parsons steam turbine, driving 
alternators at 2,000 volts. He expected the actual cost to 
be £24,300, but he recommended the larger sum in view of 
extension of mains. The Master of Peterhouse spoke in 
opposition to the scheme, thinking a separate company 
would be best. He thought, however, that if the applica- 
tion were granted, opportunity should be given to consider 
whether direct current would not be best to adopt. Prof. 
Ewing, in reference to this, said it appeared from figures 
published by the companies that the consumption of coal 
for continuous was not much more than half that required 
for the alternate-current system. Prof. Garnett admitted 
that for the compulsory area with a proper supply, the 
continuous current might be cheaper, but thought on the 
whole alternate currents would be best, Alderman 
Balls, chairman of the Gas Committee, referred to the 
scheme as an unlimited company using the money of the 
ratepayers. He would prefer to see a private company, 
strongly objecting to the money of that town being used 
for speculating. The enquiry was concluded, though, of 
course, the result is not known. 

Animal Electricity.—The series of lectures given by 
Prof. M'Kendrick, at the Royal Institution, on “ Life in 
Motion," came to a close on Saturday. Though not 
trenching on the domains of practical electrical work, 
investigations into the electrical action of the living body, 
such as brought forward by these lectures, have not only 
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immediate scientific interest, but may possibly lead to 
useful results in modifying our knowledge aud use of con- 
densers, and in stimulating the search for a means of 
economic generation of electricity by direct consumption of 
carbon. That there was in reality a distinct electrical 
action of the human body, Prof. M'Kendrick seemed to take 
as proved, and showed the effect of animal electrical currente 
by means of a very sensitive galvanometer. Current from 
animals such as the torpedo fish had long been known, but 
it was much disputed whether there was such a thing 
as an electric current from man. This man-current he 
demonstrated by putting his hands into a three-quarter 
per cent. solution of common salt contained in two 
flat vulcanite dishes. The effect upon the galvanometer 
was greater as the number of fingers inserted was increased, 
and was greatest when the muscles of the arm were con- 
tracted. There were no fewer than 50 species of animal 
that were living electric batteries, though only five or six 
were general known. In concluding the lecture, he 
warned his hearers not to suppose that the final settlement 
of these questions had been reached. Many problems 
awaited solution, and he urged that everyone should keep 
an open mind for the reception of the truth, from whatever 
quarter it might come. The lecture and the experiments 
were heartily applauded by a large audience, which included 
the Lord Chancellor, Sir F. Bramwell, and a number of 
well-known scientific men. 


Walsall.—At the meeting of the Walsall Town Council 
on Monday the recommendations of the General Purposes 
Committee, with reference to electric lighting and traction, 
came before the Council. These recommendations were, 
that the Council provide an electric lighting plant on the 
lines suggested in the report of Mr. F. Brown, A. I. E. E., 
at an estimated cost of .£21,450, and that the common 
seal be affixed to an agreement with the South Staf- 
fordshire Tramways Company for the erection of iron 
poles in the public streets for the working of the 
lines of tramways within the borough by means of 
overhead. wires. With regard to the electrical scheme, 
the Mayor said Mr. Brown's estimate was that, 
supposing 2,000 lights, of 16 candles each, were taken, there 
would be a profit of £1,266 a year. That result might not 
be attained, but at all events there would be a great 
improvement in lighting, and they had sufficient reason to 
believe that 2,000 lights would be taken. In Birmingham 
light could not be produced sufficiently fast to meet 
the demands of customers, and he thought the authori- 
ties of the city had made a mistake in not taking 
the electric lighting into their own hands, The area, 
he explained, in answer to questions, included the 
streets in the centre of the town, and the scheme would 
eventually be extended to the whole of the borough. 
Alderman Lindop, as a member of the committee, added 
that he should do his best to get the scheme ready in six or 
eight months—certainly for next winter. As to the agree- 
ment with the tramways company, the town clerk and the 
mayor explained that the feeder wires, except in cases where 
special permission was given, would all be underground, 
and the trolley wires overhead. Every seven years the 
Council would be entitled to revise the agreement with the 
company. The cars would be much improved. The right 
had been reserved for the use of the poles for electrical or 
gas lamps, and the use of the poles for advertising was 
absolutely prohibited. 


Steam or Electricity for Tramways.—The incur- 
sion of the electric tramway at Leeds has roused up the 
tramway companies of the North, and some pretty little 
discussions are likely to result, from which we hope elec- 
tricity will come out victorious. The subject has been 
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taken up by Mr. Vaux, manager of the Bradford Tramway 
Company, who is evidently willing to be converted by 
advocates of electricity, but is not yet converted. The 


question is not between horses and electricity, or even 
between cable and electricity, with Mr. Vaux, but with 


electricity as against steam—steam meaning in his case 
compound tramway engines. He does not refer to the 
convenience or cleanliness, questions in which the publie 
are more interested than the company perhaps; but 
discusses simply the item of cost of hauling and 
management. The engine most suitable for tramway 
work, according to the experience of the manager 
of the Bradford tramways, is one approaching the 
good engine with surface condensers. The Bradford com- 
pany have now seven such engines, which show a saving of 
25 to 33 per cent. over other engines. The following 
figures are given: The engine was twice the weight of the 
car it had to carry; the weight of the rails had been 
increased from 50lb. per yard to 106]b. per yard, the best 
form being girder rails laid in concrete 6in. to 9in. thick. 
The tramway engines have a tractive force of 4,536lb. on 
the drawbar, and were calculated to haul 17 tons up an 
incline 1 in 17, or 112 tons on the level. The cost of the 
Bradford tramways is 9:38d. per mile, including running, 
management,and maintenance. With reference to electricity, 
Mr. Vaux remarks that it had been stated that electricity 
would save 3d. a mile, but he scarcely saw how it 
was possible. The mere cost of hauling at Bradford 
was only 4}d., anda saving of 3d. would leave only 14d. 
a mile, barely sufficient to pay men. Repairs, he thought, 
would be increased, and possible rent and cost of licenses. 
He failed to see bow an economy can be effected. It will 
be for electrical engineers with these details before them to 


convince Mr. Vaux to the contrary. The item of 44d. is 
low, much lower than usually taken as the cost of steam | 
hauling, but it seems probable that depreciation, a heavy | 


item in steam tramways, is not therein taken into account. 


Inverness.—4At a meeting of the Police Commissioners 
in committee on Jan. 6th, a report by two engineers on the 
practicability of introducing the electric light into Inver- 
ness was discussed in connection with a proposal to extend 
the gas works at a cost, of £10,000. The report described 
a number of schemes for obtaining water power for turbines, 
and recommended one whereby the necessary power could 
be got from the Caledonian Canal at the Muirtown Locks, 
Inverness. The report stated that on the Muirtown or 
north side of the canal a working fall of 28ft. can be arranged 
from the top of the locks to the basin, according to designs 
which we have sketched and estimated for. This fall gives 
200 h.p. with a discharge of 4,722 cubic feet of water per 
minute, 600 h.p. with a discharge of 14,240 cubic feet, and 
1,108 h.p. with a discharge of 26,180 cubic feet. A supply 
for 600 h.p. would cause an average velocity of less than 
one-seventh part of a mile per hour in the canal, and for 
1,108 h.p. an average velocity of one-fourth of a mile per 
hour, the central surface velocity being slightly more. 
For this place we have designed an arrangement for 
turbines, each yielding 260 h.p. when using 6,140 cubic 
feet of water each per minute; or, with both at work, 
520 h.p. with 12,280 cubic feet of water per minute. 
The cost of the two turbines complete, with the 
necessary shafting, pulleys, governors, sluice gates, and 
grating, erected and ready for belting on to the dynamos, 
would be about £1,550. The lead, tail race, and by-wash 
would cost about £3,050, and the turbine and dynamo 
house with foundations for four dynamos and space and 
foundations for two engines if required, and with tail race 
underneath and with lead, about £1,400. The by-wash 
a nd sluice gates required at Dochgarroch Locks would cost 


about £1,080, and an overflow for the canal basin about 
£120. This makes the total cost of the complete works 
and turbines for 520 h.p., £7,200. The cost of a smaller or 
greater power of the same design can be given if required. 
The electric cable can be taken across under the canal 
at the end of the stone invert below the swing bridge.” 
It is understood that this scheme is the one that would 
best suit the Canal Commissioners, because the dis- 
charge from the turbines could be used for raising the level 
of the canal basin when required for deeply-loaded ships, 
for which the normal depth of the basin is not sufficient. 
Along with this scheme a fall of 16ft., with the same 
amount of water, might be worked from the overflow of the 
canal basin at the end of the sea embankment. With the 
discharge of 12,280 cubic feet per minute it would yield 
297 h.p. It was resolved to have the report printed before 
it is finally disposed of, and in the meantime it was agreed 
to recommend that, whatever may be done with the electric 
light, it is essential to extend the gas works. 


Annual Dinner.—On Saturday last the dynamo 
department of Messrs. Johnson and Phillips held their 
second annual dinner at East Greenwich. The dinner was 
highly successful, over 80 sitting down to a substantial 
repast, under the presidency of Mr. S. Sudworth, chief 
foreman of the dynamo department, who was ably seconded 
by Mr. Chennery, foreman of the engineering department, 
and Mr. Lawrence, of the submarine department. There 
were also a number of engineers of other firms present— 
Mr. Jones, engineer to Messrs. Drake and Gorham; Mr. 
Miller, electrical engineer to the Bank of Australasia ; Mr. 
A. J. Upton, engineer to the Union Bank of London; 
Mr. J. N. Cooper, of the Edison-Swan Company; Mr. 


| Evered, electrical engineer at St. Pancras, and others. 
Mr. Sudworth, in giving the health of the firm of 


Messrs. Johnson and Phillips, said that the business 
was going up by leaps and bounds. Their dynamos were 
growing larger, while more of them were turned out, and 
the manufacture of the D.P. accumulator, he thought, 
promised to become almost more important than that of 
dynamos. The firm's products now went throughout the 
globe, and in Africa, China, as well as the European 
nations, the dynamos and lamps made by the men then at 
dinner were used for electric light. He paid a great tribute 
to the kind and considerate way in which the firm treated 
their men. No one, he thought, could ever wish to be 
better treated than they were. Every consideration was 
shown for their comfort and intellectual aid, as the beautiful 
library lately established served to show. The toast was 
responded to by Mr. Chennery, who was evidently, from 
his reception, as much liked for his good nature as 
respected for his good discipline. Harmony between 
men and employés” was his watchword. The health 
of Mr. Gisbert Kapp was proposed by Mr, Evered 
(lately with Messrs. Johnson and Phillips, but now in 
charge of the Kapp machines at the St. Pancras central 
station) in very sympathetic language. He had worked 
for many years under Mr. Kapp, who remained to work- 
men as well as others the same kindly, courteous gentleman 
he always had been. Mr. Pierce also spoke in answer to 
enthusiastic ealls. Mr. Lawrence, as the oldest employé, 
and at one time timekeeper and only foreman, spoke of the 
growth of the works, and hoped they would all long 
continue in the same firm. The evening was finished in 
fine style with songs, of which those with a fine rousing 
chorus were best appreciated. Mr. William Davis, who 
acted as pianist, was to be complimented on his performance. 
The general good feeling and enthusiasm seems to augur 
well for Messrs. Johnson and Phillips, and the men will 
doubtless look forward to many equally successful dinners 
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THE CRYSTAL PALACE EXHIBITION. 


„Will the Exhibition be a success! was the question 
asked by a gentleman upon getting out of the train at the 
Palace on the opening day. Such a question, too, will 
often be asked during the next few months, and to it time 
alone can give a definite answer. 

The Exhibition was opened without ceremony on Satur- 
day, but we understand that in about another week there 
will be a formal visit ef inspection, and possibly some 
specifying. It is expected by that time the laggards in 
love—no, in preparation will have put in their time, com- 

leted their exhibits, be ready for giving information and 
or receiving congratulations, and—orders. 

The first edition of an exhibition catalogue is rarely 
complete, and we should perhaps defer our remarks, but 
an excellent plan has been followed in preparing a series of 
short essays of a popular character to introduce the separate 
departments to the visitor. This work has been left in the 
able hands of Mr. H. J. Dowsing, who undoubtedly must 
have felt himself heavily handicapped in attempting to cram 
amass of interesting information into the small space of 
two or three pages. We believe the general public will 
rightly appreciate this endeavour to give them trustworthy 
information in a simple manner. 

The backwardness of many of the exhibits, and especially 
those in the machinery department, makes it difficult to 
adopt what by many would be thought the best method to 
describe the exhibits. The scheme we propose to adopt, 
however, will need little or no alteration. It will y" 
admitted at once by experts that there will necessarily be 
comparatively little that is new from a technologist's point 
of view. It will be also admitted that the main object of 
an exhibit is tolet the world of visitors and the world of 
readers learn the specialities of the exhibitor's manufacture. 
The technical journal, then, should, in our estimation, 
become rather more of a go-between from the exhihitor to 
the general publie—the ultimate buyer—than from the 
technologist to the technologist. 

When and how to begin is the difficult point to decide. 
However, as every eye will nightly be turned towards the 
brilliant screen of incandescent lamps exhibited by the 
Edison-Swan Company at the end of the North Nave, let 
us turn thitherward. At the time of writing the screen is 
incomplete, but sufficient lamps are wired thereon to show 
what a gorgeons flood of light there will be when fully 
complete. Underneath the screen is the stand of the 
company, which contains a fine assortment of the 
manufactures of the company. When finished we will 
visit it again. Next, in the centre of the nave, is the large, 
varied, and excellent display of the Post Office. Here we 
have the historic apparatus of telegraphy on four long 
counters, A day—nay,a week—might be spent around these 
exhibits in tracing the gradual development of telegraphy, 
as telegraphy is understanded of the people who do not 
usually place telephony under the same :egis. But tele- 
phony, as we shall see by-and-by is well represented 


further along. The extreme points in the telegraphic | 


display of the Post Office are to be seen in the various 
(1837) instruments of Cook and Wheatstone, in the first of 
which five needles and five line wires were required, and 
the other extreme in the beautiful multiplex apparatus of 
to-day, by means of which half-a-dozen messages, or rather 
half-a-dozen instruments, are in communication with 
only one line wire. Men who are approaching the 
age of threescore years and ten can, or ought, to 
well remember the introduction of telegraphy, and, of 
course, the astounding development of all things elec- 
trical since that time. Their starting point at this 
exhibition should be the Post Office exhibit, and then 
passing around the aisles and galleries of the Palace they 


would have presented to them an epitomised history of 


their lifetime so far as electrical developments are con- 
cerned. Commencing with telegraphy, what are the great 
departures ! Electro-deposition was soon born, and now 
claims thousands of labourers. The electric light in the 
forties had a kind of will-o’-the-wisp existence. Its turn 


had not come, but men prophesied, and had no honour. In | 


the beginning of the fifties came submarine work, and for 
many years claimed great attention, till, after herculean 


efforts, it was proved a success. Meanwhile, that will o- 


the-wisp would dance backwards and forwards, and 


throw a glamour over men's minds, but its time was 
not yet. The seventies were to inaugurate a new era—a 
new development of telegraphy—a development to enable 
us not only to convey signals but sounds of speech, was 
ushered in, and is now enjoying a flourishing manhood. 
And the electric light came also to stay. Gramme, Siemens, 
and Jablochkoff in 1878 paved the way. Then came a 
hurricane, and the 1881 Exhibition at Paris and the 1882 
at the Crystal Palace took the world by storm. The success 
of electric light was demonstrated. Incessant activity gave 


us the Planté secondary battery and its successors. Inventors 
| followed Gramme and Siemens by the hundred, and through 
the eighties we have witnessed a feverish excitement 


which is carrying electrical matters forward by leaps 
and bounds. This is but a slight indication of what 
the old man might think in his wanderings among 
the stands. But we must be more precise, Opposite the 
Post Office exhibit is stand No. 147, belonging to The 
Mining and General Electric Lamp Co., a repre- 
sentation of which our artist has enabled us to produce. 
This company appeals to us metaphorically for considera- 
tion. Previous toa visit to the 1881 Paris Exhibition, Mr. 
Desmond FitzGerald had shown us experiments he was 
making and investigations he was carrying on to attempt to 
make more perfect secondary batteries than were public 


Lithanode Electric Mining Lamp. 


property at that time. We reminded Mr. FitzGerald that 


he and others had worked in this direction as far back as 


1863. While at Paris a conversation with Mr. Crompton 
ended in a promise to bring him into communication 
with Mr. Desmond FitzGerald. Subsequently they met, 
but afterwards drifted apart—Mr. Crompton to develop 
his business into the gigantic concern it has become, 
Mr. FitzGerald to the laboratory to perfect his '* lithanode,” 
the name he has given to the material he uses in his 
secondary battery. After many vicissitudes the Mining 
and General Company was formed to exploit Mr. Fitz- 
Gerald’s, Prof. Frankland's, and other methods of manufac- 
turing secondary batteries, and to carry on the business of 
electrical engineering generally. For some time there was 


lacking a good business head, but it seems these difficulties 


are being surmounted, and under the energetic and capable 


| management of Mr. J. T. Niblett the company is rapidly 


assuming its right position, and placing its specialities 
on the market. 'The stand comprises a dark room, 
wherein to show more effectively the capabilities of 
the small hand lamps and miners lamps, in which 
direction particular attention is being given. Mr. N. Story- 
Maskelyne, M.P., as many of our readers know, has paid 
great attention to all that concerns the safety of miners, 


| and no doubt it is due to his initiative that the company of 


which he is the chairman should specially examine into the 
merits of secondary batteries for lighting purposes in mines. 
Thus we find, as we should naturally expect, the company's 
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exhibit comprises, among other things, a good display of the 
metal-cased safety electric hand lamp, which has been 
specially constructed for use in such places as coal mines. 
In designing it every precaution has been taken to ensure 
perfect reliability. It will be found to withstand with- 
out injury all ordinary usage and the accidental rough 
treatment incidental to employment in coal mines. 
The lamp consists of a small two-cell battery of the 
lithanode type, mounted in an outer steel protecting case. 
A circular switch serves to throw the lamp in and out of 
action. Insulating charging terminals are placed above the 
lantern bezel, and these are covered by projecting lugs 
attached to the cover, so that when the lamp is in action 
the cells cannot be short-circuited, and therefore all possi- 
bility of sparking is avoided. "When the lamp is used in 
coal mines the bezel carrying the glass glow-lamp protector 
may be secured against removal by means of a lead locking- 
pin. The ordinary full-size lamp weighs about 4llb., and 
when fully charged it will run a l-c.p. glow lamp for a 
period of 12 hours. Theactual cost of the . 
consumed is about one-tenth of a penny per shift of 12 
hours. The company's miner's lamps have now withstood 
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the test of time, and from the very satisfactory manner 
in which they have passed through some most severe 
practical trials they may be relied upon to fulfil all the 
requirements of a nearly perfect electric safety hand lamp. 
This lamp is known in Franca, where it is much appreciated, 
as the “Stella” safety lamp. Other forms of miners’ 
lampe are also shown. Lithanode batteries of a portable 
nature, and mounted in fancy wood cases, are to be seen. 
Some of these are adapted for use in gas works, petroleum 
shipe, gunpowder mills, and similar places where an 
absolutely safe illuminant is required. Four, six, eight, 
and ten-cell batteries, suitable for carriage lighting, or 
domestic requirements, are shown in action. A case con- 
taining electrical measuring instruments, automatic cut- 
outs, hydrometers, and other secondary battery accessories 
may be seen. Batteries for house lighting, traction 
purposes, military and naval use, medical and dental 
purposes, are also shown. Some specially constructed 
cells useful for actuating telegraphs and telephones are to 
be seen. Some of the batteries have been under trial at 
the General Post Office, and are giving every satisfaction. 
A variety of lithanode-zinc cells areshown. This combina- 
tion gives the highest known E.M.F. of any practical cell. 
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To other exhibits of the company we shall refer in another 
issue. 

A little further down the nave we come to one of the 
most prominent exhibits, that of the Fowler-Waring 
Cable Company, and it had the almost unique 
peculiarity of being quite ready on the opening day. This 
stand, No. 90, which we illustrate on next page, is devoted to 
wires, which, like the rats of the poem, are of all kinds, 
from the smallest to the largest in common use. Here we 
find concentric wires, lead-covered wires, armoured wires, 
wires and cables for electric lighting, and for telegraph and 
telephone work. A pyramid 26ft. high is formed of 
lengths which have been cut from representative cables 
manufactured at their North Woolwich works for our own 
Government, for the French Ministry of Posts and Tele- 
graphs, and for the Government of Queensland. There are 
also specimens of the cables used for connecting the London 
telephonic centres to the Paris telephone cable ; and among 
the more important electric lighting cables are sections of 
the high-tension. distributing mains which are employed 
extensively by the London Electric Supply Corporation. 
A large number of cable joints, jointing tools, and Junction- 
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boxes are also exhibited, together with the diplomas and 
medals which had been awarded to the company. 

It is perhaps a little invidious until all are complete to 
indicate any one exhibit as the best, but we certainly feel 
inclined to mention that of the Brush Electrical 
Engineering Company as one of the most important 
and imposing of the whole Exhibition. Their exhibits are 
divided into two—one in the Main Transept, and the other 
in the Machinery Hall The one includes what is termed 
Stationary exhibits, and the other moving machinery, 
though, in fact, much of the former will be driven by electric 
transmission of power from tbe Machinery Room and shown 
in motion. Standing in the centre of the transept, just 
opposite the entrance to the Palace from the railway 
station, the Brush Company could hardly wish for a 
better position for the exhibition of the products—dynamos, 
arc lights, motors, tramcars—and the very handsome manner 
in which they have been mounted serve the better to show 
them off; while in the Machinery Room the fact that the 
Brush Company can label their machines “exactly the 
same as used for lighting the City of London " will cause the 
attention of private persons, engineers, and members of 
local authorities to be turned with great interest upon their 
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exhibit. This Brush exhibit in the Machinery Room will 
certainly be a fine sight when all is in working order, and 
additional interest is given by the fact that all the plant— 
engine, dynamo, and fittings—were made by the company 
either at their works in Lambeth or at Longhborough. There 
are five seta of engines and dynamos, ranging from the large 
size used at the City of London Electric Light. Company's 
station at Bankside, down to the natty little combined plant 
of 10 h.p. to light a private house—and even smaller sizes 
still of combined plant are shown in their stationary 
exhibit. We give an illustration of the specially designed 
Raworth engines, made by the Brush Company at their 
Falcon Works, and used either for driving by belting or 
for driving direct by Raworth flexible coupling. The 
first exhibit is the central station plant above mentioned, as 
used for the City lighting. This comprises a vertical engine 
of 280 i.h.p., driving a Mordey alternate-current dynamo, 
giving 100,000 watts (100 er capable of supplying 
3,000 to 4,000 8.0. p. lamps. e following are the 
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particulars of the engine: high-pressure, compound, 
working at 140lb. pressure, cylinders 15in. and 25in. 
by 16in. stroke, running at 168 revolutions a minute. This 
engine drives the alternator by means of an endless rope 
gearing, running in eight grooves and over a “ jockey ” 
pulley. This dynamo is not the largest the Brush Company 
make, the largest at present made being of 200 units 
capacity, or double the capacity of the one shown. The 
current from this dynamo will be led from the Machinery 
Hall to a similar alternator at the other stand. This second 
Mordey alternator will be run as a motor, demonstrating 
the atility and efficiency of these machines for the electric 
transmission of power, either for the utilisation of water 
power to light a town from a distance, or for driving a 
factory engine or such purpose. 

The second engine and dynamo shown by the Brush Com- 
nyis only of 75 E s. driving one of the famous Brush arc 
ght dynamos. The details of the engine are these: 
cylinders 9in. and 15in. by 10in. stroke, 217 revolutions, 
140lb. steam pressure. The dynamo is one of the 8L" 
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type, capable of supplying current for 55 Brush arc lamps 
in series for town lighting. This dynamo is also driven by 
endless rope gearing with eight ved pulleys, the rope 
passing over a jockey pulley for tightening. e dynamo 
will not work at ita full load, at any rate at present. The 
current will be led to the six lamps on the Brush Com- 
pany’s masthead light in the centre of the transept, and 
will also supply lamps at each corner, on the specimen 
City lamppost, and four or five in the Machinery 
Hall The third set of machinery is a 50-i.h.p. 
vertical engine, driving one of the Brush Company’s 
Victoria incandescent dynamos. The engine has cylinders 
of 7}in. and 13}in. by 8in. stroke, working at 250 revo- 
lutions. The dynamo is such as used generally for lighting 
institutions or large private mansions, and is of a capacity 
of 36,000 watts — equal to about 1,000 8-c.p. incandescent 
lamps. The fourth eet is particularly interesting to intendin 

purchasers of electric lighting apparatus, being a combin 

plant in which the Raworth vertical engine is connected 
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direct to the Victoria incandescent dynamo by means of 
Raworth’s patent flexible friction grip coupling, mounted 
upon a combined bed-plate. These sets of combined 
engine and dynamo make exceedingly compact and useful 
electric light plants, and are much used for shiplighting 
and other places where the question of space is one of 
importance. The engine in this case is of 16 i.h.p., single 
cylinder, size Sin. by (in. stroke, driving an 18-unit 
dynamo. We give an illustration of this set. A sensitive 
overnor is driven from the engine shaft, and above the 
ynamo is mounted a tachometer, or speed indicator, driven 
from the dynamo shaft. A fifth exhibit, comprising another 
combined plant of 10-ih.p. engine, coupled by flexible 
scene to a small Victoria incandescent dynamo, is used 
to supply the current for exciting the field magnets of the 
large alternator. 
Returning nowto the Main Transept, we will mention what 
the Brush Company show here ; but we intend later on to 
refer again to these more in detail. In the first place, an enor- 


-mous mast lamppost, built up of tubular plates, will be sure to 
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The Brush Company's Vertical Engine. 
attract attention, reachingas it does nearly tothe height oí the 
roof of the Palace, and carrying six aro lamps. A specimen 
lamppost, as used in the City, will shed light upon the stall, 


"m 
while at each corner other Brush lamps will be lighted. In 
the centre of the stand is a beautiful specimen o tramcar, 
to be used for electric traction, made at the company's 
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Falcon Works, Loughborough. In the front of the stall is 
a 50-unit Mordey alternator. This we have already men- 
tioned as intended to be shown running as a motor. Down 
one side of the stand are a series of combined plants of 
engine and dynamo, of 6 h.p., 10 h.p., 16 h.p., d 30 b.p., 
for house and shiplighting. These will be shown in 
motion, the dynamos acting as motors. On the other 
side is an equally interesting set of Brush arc light 
dynamos for 2, 4, 10, 16, 25, and 55 lights each. In 
the centre is an enormous Blackman air-propeller, 
as used for ventilating mines or breweries, or for forced 
draught. An important exhibit is also that of a 24-h.p. 
electric motor driving a quartz crusher for mining purposes. 
The crusher is made by the Sandy Croft Foundry and 
Engine Company, of Chester, the motor being one of the 
Brush Company’s Victoria machines. We must not forget 
to mention also that in front of the exhibit we see a 
pyramid of the Brush Company’s transformers used for 
town lighting on the alternate-current system. In this 
company’s exhibits we thus find almost the whole range of 
electrical engineering covered. From small installations of 
two arc lights, or 20 incandescents, up to the large 
engines and dynamos, with their switchboards and lamps, 
used for central supply stations for town lighting, 
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given every satisfaction. We believe it is a fact that Mr. 
Hermann’s place has been burned down twice, and great 
difficulty was experienced in getting the insurance com- 
panies to cover it, and then only at the high rate of 25s. 
per cent. Immediately on the introduction of the electric 
crane, and the consequent abolition of a boiler needing fire, 
Mr. Hermann’s premium was reduced to 12s. 6d. per cent., 
and thison an insuranceof £40,000. The crane hoists, travels, 
and slews at the same time. The attendant having no fires 
to stoke, nor smoke to prevent him seeing what he is about, 
can perform his work with very muck more ease than with 
a steam crane, and at a far more rapid rate. In Mr. 
Hermann’s case a large dynamo is used for lighting the 
works, and leads are taken from this machine to run the 
crane—no extra attendance is therefore required for driving 
the generating machinery. In this connection we may 
mention that, owing to the satisfactory working of the 
crane at the above timber- yard, Messrs, rompton 
have received orders not only for similar plant, but 
also for electric capstans and haulage plant generally. 
The crane shown at the Exhibition is driven by a five-unit 
motor taking 45 amperes and 110 volts. It will hoist, we 
understand, a weight of two tons, at the rate of Soft. 
per second. The motor is connected by a friction 
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Crompton’s Electric Crane. 


sets of electric light plant for ships, ventilating fans, 
transmission of power for mines, for quartz crushing, 
for electric tramcars, the lighting of docks, of city streets, 
rojectors for naval and military use, dynamos for colliery 
ighting, motors for hauling are all shown; and when it is 
remembered that the company not only supply but have 
manufactured the whole of the machinery they now 
exhibit, the commanding position of the Brush Electrical 
Engineering Company can be thoroughly appreciated. 

The exhibits of Messrs. Crompton and Co., Limited, 
are conspicuous all through the Palace. At one stand we 
see a projector ready to throw its vivid rays in a stream of 
light wherever directed, while all around are dynamos made 
by this company. A little further down is a large crane 
worked electrically, and it is this item of their exhibit we 
choose for description in this issue. The crane shown is 
the original model made in the early part of 1888, and is 
claimed to be the first one constructed in this country. 
It was the outcome of a large number of experiments, 
and the cranes that have been turned out by the firm 
since the above date have been made on the same 
prope and have in every case worked very satisfactorily. 

e first crane made by Messrs. Crompton was supplied 
to Mr. Hermann, of Dodd-street, Limehouse, for work 
in a timber-yard, and js still employed there, having 


wheel to an intermediate shaft, which is connected by 
a spur wheel to the drum-shaft. This latter con- 
tains a clutch to throw the drum in or out of 
gear. A powerful band brake is provided on the drum 
and is worked by a treadle. The slewing is done by inter- 
mediate gearing from the intermediate shaft, and is con- 
trolled by a hand lever conveniently placed. The crane is 
made to travel by the movement of a hand wheel in a 
manner similar to that by which the operation of slewing is 
carried out. Itis fitted with Crompton's patent sight-feed 
lubricators, and all the latest improvements. Current is 
supplied to the crane by two rails, along which are laid 
copper strips. The rails are carried on Crompton insula- 
tors similar to those used in his underground mains, and 
are laid between the travelling rails. The current is taken 
off by an improved form of collector gearing with carbon 
brushes. A double-pole switch and fuse are interpolated in 
the circuit. The crane will be exhibited at work at certain 
stated times during the Exhibition, due notice of which will 
be given. 

Close by is another early complete and excellent exhibit, 
Stand 173. This is the exhibit of the Western Electric 
Company, and, as we remarked last week, have a compre- 
hensive exhibit covering the whole field of telephonic 
requirements, of which we hope to give full particulars in 
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the course of our review of the Exhibition. We select for 
illustration this week one of the smaller switchboards 
shown by them. It differs from their well-known Standard 
model in having no clearing-out drops, one of the sub- 
scriber's drops being left in circuit for clearing, as in a 
single-cord board. 

t will, perhaps, be advisable to say little of the machinery 
department for the moment, oxcept the boiler-room, which 
is practically complete. Davey, Paxman, and Co. 
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Western Electric Company's Telephone Switchboard. 


reign here supreme, and, under the indefatigable activity 
of Mr. H. D. Wilkinson, this firm seems destined to add 
still further to the high esteem in which its productions 
are held. On the left-hand of the boiler-room is a 
battery ef eight steel locomotive type boilers used for 
supplying steam for driving the engines during the 
Exhibition. The boilers contain about a total heating 
surface of 5,640 square feet; they are provided with steel 
fireboxes, and are made in the best kuown and most modern 
manner, being well stayed and tested by hydraulic pressure 


to 250lb. per square inch for a working pressure of 140lb. 
per square inch. A steel steam receiver runs the entire 
length of the boilers, connected to each by a separate stop- 
valve, so that either or any of the boilers can be shut 
off immediately if necessary. The object of the receiver 
is to give dry steam to the engines, and to turn 
back to the boilers any condensed steam. The pumps 
feeding the boilers are provided by Mr. A. G. Mumford, 
of Colchester, and the injectors are of Messrs. Gresham and 
Craven's manufacture. The boiler fittings are asbestos- 
packed, and the water-gauges are fitted with protecting 
shields. On the right is one of Paxman's patent new type 
water-tube boilers, in boiler-house, used for supplying steam 
for driving engines during the Exhibition. The boiler 
contains about 1,572 square feet of heating surface. This 
boiler is made on a new principle, in which it automatically 
separates any water in the steam. The joints are made on 
Paxman and Plane's patent metallic principle, and are a 
very great advance in this direction. This is the first 
time this boiler has been exhibited to the public. It 
contains several new features, principally as to the 
circulation and separation of steam from water. Further- 
more, it is made in sections, which are very readily 
removable and 
are much more 
handy for re- 
pairs than is 
common to 
many of the 
types of these 
boilers, The 
joint for the 
headers for 
getting at the 
tubes are of 
Paxman and 
Plane's patent 
above referred 
to (see annexed 
sketch), a pat- 
tern of which 
cau be seen 
at their stand. 
This is a very 
simple, but at 
the same time 
serviceable 
joint, and will, 
weexpect,come 
into general 
use, not only 
in this type of 
boiler, but for 
manholes and 
mudholes, etc., in other kinds of boilers, The sketch shows 
the plan as being round, but the joint can be made any shape. 
The way to break the joint is by unscrewing the nut and 
pushing the small door inwards. The metallic ring is made 
of pliable metal, so that it is quite easy to spring and alter its 
shape to enable it to draw through the opening. After thering 
has been removed, then, the door can be easily drawn through, 
as will be seen from the sketch that the door is smaller than 
the opening made in the plate. The hole is made conical 
or taper, with the largest taper on the inside, and the 
metallic ring is made precisely the same taper as the hole 
80 as to fit the hole. The door is made with a slightly less 
taper, so that the joint is made on the outside edge of the 
door. The joint possesses the following advantages: It can 
be quickly broken and remade, and when made it is per- 
fectly tight. The greater the pressure inside the tighter 
the joint, as the pressure assists in keeping the joint tight. 
It is very lasting, and the metallic cover is almost inde- 
structible and will last for many years. It is very cheap 
and always reliable, and being so easily and readily made, 
as above described, it enables the boiler to be taken to 
pieces for examination with a minimum loss of time. This 
is an advantage not hereto obtained, and we believe this 
joint will become that of the future and have a great sale, 
as Davey, Paxman, and Co. are willing to grant licenses to 
all makers of tubular boilers. The other exhibita hereaster. 


Paxman and Plane’s Joint—Section. 
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We have made some endeavours to gather opinions 
as to the most important points needing elucidation 
in central station work. Well, we have obtained 
opinions, but for practical use they can hardly be 
classified to advantage. Most electrical engineers 
with whom we are brought into contact have 
sufficient faith in their own powers to say, Give us 
the opportunity to instal a central station, and we 
will show that it can be done satisfactorily. In 
fact, we are more convinced than ever that there 
must be some diversity in practice, and that the 
system followed in one district with the best results 
may not be so suitable to another district. In the 
majority of cases the consensus of opinion is in favour 
of sub-stations. Though it might be thought other- 
wise, there seems to be a growing feeling in favour 
of accumulator sub-stations. No doubt the future 
will make several points clearer, and as regards 
systems of mains will show how far maintenance 
must enter into consideration in designing the 
original system. The survival of the fittest involves 
time, and as yet deterioration has played little or 
no part in our thoughts. 

A not very inviting discussion has recently taken 
place relating to the “sheer” cost, whatever that 
may mean, of electrical energy. There are two views 
regarding cost put forward by controversialists, and 
both these views may be taken as correct. One side 
argues that the cost per unit of electrical energy 
generated is all important, contending that all other 
portions of the charge to the consumer are of the 
nature of constant charges, and fluctuate but little 
with the number of units supplied. Thus, if the 
charge to the consumer is 8d. per unit, the prime 
cost of the unit is 2d., and incidental charges 6d. 
Now it costs 6d. to distribute one unit, but it only costs 
6d. to distribute one hundred units, so that with the 
increased demand for units the profits should increase 
according to the prime cost per unit, and not according 
to outcharge per unit. On the other hand, the con- 
sumer and the shareholder deride the future, and 
prefer a certain advantage in the present. They 
look simply at the balance-sheet, which shows a 
certain expenditure and a certain income. This 
expenditure has been increased by the production 
and the distribution of a certain number of units. 
According to these views, dividing the total expen- 
diture by the number of units sold gives the prime 
cost per unit. As we say, both people are night. 
We are among those, however, who contend that the 
electrical engineer is not concerned with the considera- 
tion of the prime cost from the shareholders’ point 
of view. His chief object is to keep the cost of 
generation at the lowest possible point, and to dis- 
tribute to the consumers as great a percentage of the 
energy generated as possible. The other part of 
the business lies with the management. It will be 
seen, then, our view is that the engineer’s respon- 
sibility ends at the house terminals, not at the 
dynamo terminals; and, if we mistake not, some 
engineers prefer to argue as if their responsibility 
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ended at the dynamo terminals. A misfortune in 
connection with cost is the persistent iteration of 
comparative figures of electricity v. gas. Many 
electrical engineers promise their customers or lead 
them to expect the electric light shall be maintained 
as cheaply as gas. It may be so in the millennium, 
but not now, unless there be a mental reservation 
as to the prices of gas meant. There is usually 
another reservation that, unlike gas—which the 
servants light and leave burning all the evening— 
the electric light is to be switched on and off just 
when and where wanted. We have pointed out 
again and again that if what the popular mind takes 
as meaning as ‘‘cheap as gas" is so in reality, 
electricity would really be about half the price. 
That is, if gas and its equivalent in electricity cost 
4s., the real cost of the electricity to the consumer 
would be far less than the real cost of gas. "There 
is no getting out of the fact that the indirect expen- 
diture due to gas lighting often costs as much, if not 
more, than the gas itself, so that the cost of gas does 
not end with the payment of the gas bill. "With 
the electric light it is different. The indirect pay- 
ments are absent. And if these payments are not 
taken into consideration by business men, it is 
the fault of the exploiters of electric lighting. 


THos. BARRACLOUGH AND Co., LiMITED, Globe 
Works, Rochdale-road, Manchester, report a large 
and increasing amount of business during 1891 in 
the manufacture of their specialities. In the past 
year they had a larger turnover than in any pre- 
ceding, and although they worked overtime the whole 
year, and for a portion of it worked day and night, 
they were not able to keep pace with the increasing 
demand for machinery. They have added materially 
to the number of their tools, and are now completing 
a new erecting shop with an additional 10-ton 
travelling crane, in order to facilitate the manufac- 
ture of heavy machines. Last year they completed 
the installation of the large submarine cable factory 
in Calais, consisting of six machines for making 
deep-sea cables, one machine for making inter- 
mediate cables, and one machine for making 
shore-end cables of the heaviest description. The 
two latter machines are each driven by a pair of 
Independent steam engines. In addition to this 
they made the whole of the core-serving and 
accessory machinery. The company is now 
engaged in executing a large order for a new sub- 
marine cable works in process of erection in the 
South of France. They report having executed a 
large number of orders for electric stranding 
machines, electric cable machines, indiarubber 
and gutta-percha machinery, wire-covering ma- 
chinery, for the United States, Germany, Italy, 
and the Continent generally. They have in- 
troduced in the manufacture of their machinery 
a number of improvements with the view of 
enabling the machines to be run at a very high 
speed with the minimum amount of attendant 


labour; this involves the making of the machines in 


the best possible manner. They are now receiving 
orders and enquiries for machinery from a much 
wider area than they formerly did. Russia, Spain, 
Portugal, the Australian colonies, and even China 
are now manufacturing electric wire and cables, and 
there is a prospect of the trade spreading yet further. 
They undertake the fitting up of cable factories with 


every requisite from the motorto the largest machine | 


to make good progress in its district. 


Gloucester, 


51 
made. As a proof of the heavy character of some 
of the work recently done, they inform us that they 


have made several machines weighing each from 48 
tons to 50 tons. 


W. T. GooLDEN AND Co. — The progress of 
business in the past year has been favourable, the 
firm having experienced considerable activity in all 
branches of work, including the supply of dynamos, 
instruments, and accessories for central station 
work, and the supply and fitting up of electric 
installations in private houses and mansions, 
worked by steam and water power. They have also 
been very busy with the electric mining work, 
including plants for pumping, hauling, winding, 
rock drilling, and coalcutting. Motor work for 
workshops, launches, etc., has also been fairly good. 
The prospects for the coming year appear to be 
fairly good. 


JAMES MACINTYRE AND Co. are makers of porce- 
lain only for the use of electrical engineers. The 
trade is undoubtedly increasing as far as this firm is 
concerned, and they find it difficult, „ at 
this time of the year, to keep pace with the demand 
for switches, ceiling roses, and the like. Much more 
care and consideration is being given to the decora- 
tion of these articles, many of which are now of an 
elaborate and artistic character. Perhaps the greatest 
improvement in porcelain is the tapping of holes to 
take British Association threads; by this means the 


| small brass attachments are screwed direct into the 


porcelain, thus avoiding the nut at the back, and 
therefore improviny insulation considerably. 


SWINBURNE AND Co.—This firm reports that their 
business in transformers has largely increased during 
the past year. They find the demand for their type 
of transformer gradually growing both at home and 
abroad. During the year they have also brought out 
alternating-current condensers, as many engineers 
thought the exciting currents of their transformers 
would give trouble. Except with station engineers, 
who still think an idle current means power, the 
trouble has never come up in practice; but there 
has been some demand for condensers, as there 1s 
a great deal of experimental work on motors and 
other apparatus involving them. "They have also 


| brought out alternating-current gear for testing 


cables under high pressures. They are now making 
a plant to give 40,000 volts and three amperes for the 
Silvertown Company, who wish to test cables by 
the mile under high pressures. Messrs. Swinburne 
and Co. are now bringing out specialities in instru- 
ments for central station work—their wattmeter 
for transformer testing having been already des- 
cribed in this journal. They have introduced a 

ractice which should not be new in transformer 

usiness, but is novel—keeping a large stock ready 
for delivery. They say that more of their increased 
business is due to this than to theoretical efficiencies 
of the highest order. 


WESTERN COUNTIES AND SOUTH WALES TELE- 
PHONE COMPANY, LIMITED; head office, 16, High- 
street, Bristol. Under the energetic and able manage- 
ment of Mr. H. F. Lewis, this company continues 
How large 
this is and how far it has been exploited will be seen 
from the accompanying map showing the lines com- 
5 in course of construction, and proposed. In 

ecember, 1891, the number of exchanges was 46, 
and the number of exchange private and trunk 
renters, 4,066. The following is a list of the exchanges 
open: Bristol and Clifton, Bath, Weston-super-Mare, 
Cheltenham, Tewkesbury, Newport, 
Cardiff (two exchanges, connected by local trunke\, 
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Barry, Penarth, Pontypool, Pontypridd, Aberdare, | ampton, Winchester, Weymouth. The company has 
Merthyr, Tredegar, Swansea, Neath, Briton Ferry, | 318 employés. It has an extensive trunk line system 
Port Talbot, Morriston, Llanelly, Shrewsbury, | at present in three groups—viz.: (1) Bristol, Bath, 
Worcester, Plymouth, Devonport, Mutley, Torquay, | Weston-super-Mare, Gloucester, Cheltenham, Wor- 
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Newton Abbot, Paignton, Totnes, Brixham, Dart- 
mouth, Buckfastleigh, Ashburton, Exeter, Ports- 
mouth (two exchanges, connected by local trunks), 
-Boscombe, Christchurch, Bournemouth, Poole, South- 


cester, Newport, Pontypool, Cardiff, Penarth, 
Barry, Pontypridd, Aberdare, Merthyr, Tredegar, 
Briton Ferry, Port Talbot, Morriston, Neath, 
Swansea and Llanelly with each other, and also 


THE ELECTRICAL ENGINEER, JANUARY 15, 1892. 


63 


with Birmingham and Wolverhampton, and other 
Midland towns of the National Company's district. 
(2) Plymouth, Plympton, Ivybridge, Totnes, Paign- 
ton, Torquay, Newton Abbot, Brixham, Dartmouth, 
Buckfastleigh, and Ashburton. (3) Portsmouth, 
Southampton, Winchester, Bournemouth, and Poole. 
The above comprises 500 route miles, and 2,330 miles 
of wire. Exeter is on the eve of being included in No. 2 
group. The lines to that city from Torquay will be 
completed this month. The number of communica- 
tions on the company’s trunk lines have increased 
from 284,886 in 1888 to 550,500 in 1891, and, taking 
the latter year as an instance, the trunk communi- 
cation between towns only averaged 14d. each. 
From Weston-super-Mare to Worcester, all within 
the du rl district, 1s 150 miles by the route 
taken. The following statistics will be interesting : 
TELEPHONIC COMMUNICATIONS OR MESSAGES. 

1885. 1886. 1887. 1888. 1889. 1890. 1891. 
Trunk. — — 54,676 284,886 360,508 498, 820 550,500 
Local ..,... 1,193,334 1,942,044 2,811,426 8, 909, 856 4,963,944 6,045,168 6, 605, 000“ 


Total . .. 1,198,884 1,942,044 5,866,102 4, 194.742 5,898,452 6,549,498 7,155,500" 


Ster the pear 48. 50 £9,914 £15,569 421,84 £90,808 239897 t 
* Month of December, 1891, estimated. {16 months. { Accounts not completed. 
ae 3 Bg a rete: 1000.7 Exchange and private lines, 2,836. 
The company has erected a signal station at 
Rame Head, which is a prominent point seven 
miles from Plymouth, and is the nearest land to the 
Eddystone Lighthouse. This they have connected 
"with their Plymouth and Devonport exchange 
system, and they hope to open this signal station 
for signalling to and from ships passing up and 
down Channel, or entering or leévine the port of 
Plymouth, this month. The Plymouth exchange is 
connected with the post office in that town by 
telephone, and arrangements are being made with 
the Post Office by which telegrams can be received 
at Plymouth and telephoned to Rame Head and 
thence signalled to ships or vice versá. The station 
will be open continuously day and night and 
Sundays. | 


SYDNEY F. WALKER.—Mr. Walker writes a 
characteristic letter, which contains much that 
some people think but are afraid to say. We give 
the following extracts: ‘‘ With regard to work, I 
have been fairly busy during the year — not 
as busy as I should have liked—but it has been in 
my own specialities. London firms, and young 
firms hailing from nowhere, have been so anxious to 
secure contracts at something less than cost, if the 
work was to be carried out properly, that as I could 
not afford to lose money, nor to do bad work, 
I am waiting till the clouds roll by for the 
showy part of the business. So far as I can under- 
stand, the present problem in electrical engineering is, 
not to get work, but to make a satisfactory profit, 
considering the amount of labour and skill required. 
What with having to stand by your work, no matter 
what comes against it, to stand the loss involved by 
slips of—some other fellow—the little eccentricities 
usually adopted by electrical engineers when they 
get a chance to put a spoke in the wheel of a rival, 
and the cost of tendering, the life of an electrical 

ineer on his own hook “is not a happy one." 
With regard to the matter of tenders, I have 
partly carried out the plan sketched in the article 

contributed to your columns. Where a tender 
involves expense, I do not tender unless within 
& certain radius of Cardiff, unless I am paid 
for it, except, of course, in special cases 
where there is a reasonable hope of return. 
As a result, the tenders I have given during the 
year have been much reduced, and my business is 


considerably healthier in consequence. The cool 
enquiries one gets at times under the pretence of 
asking for tenders are exasperating in the extreme. 
In some cases, it is not too much to say that they 
are on a level with some of the swindles that are 
frequently exposed in the papers. À man out of pure 
curiosity wants to know what it would cost to light 
his town or village. Anotber has water power a little 
way off, steam here, something else there. He is 
not sure what he wants— doesn't know the power of 
his fall, what steam he has, or, in fact, anything ; but 
he will condescend to let contractors spend time and 
money coaching him up in their views, finding out 
all that he ought to pay &n expert for, and finally 
perhaps he will—think of it another time. It never 
occurs to him that if you asked him and several 
others to give you, say, a truck load or 1,000 tons 
of the material he sells, on the chance of your 
buying some later on, that he would open his eyes 
very wide indeed. So far as Iam concerned, except 
under the conditions I have named, or in special 
cases, some other fellow will do the tendering.’ 


CORRESPONDENCE. 


'! One man's word is no man's word, 
Justice needs that both be heard. 


STEAM ENGINE ECONOMY. 


SIR, —It is said by one of your contemporaries in last 
week's issue, that in a report to the Portsmouth Town 
Council Prof. Garnett has stated that the Parsons turbo- 
generator is now “ as efficient as the best compound engine 
of the marine type, and that for light loads it stands un- 
equalled." "The authority for these statements is said to 
be the report by Prof. Ewing, F.R.S., published in your 
paper for last week. 

Those interested in the best compound engines of the 
marine type " (as electric light engines) will no doubt take 
care of their own credit, but the continental users of direct- 
coupled condensing engines of this pattern will perhaps be 
surprised to hear that a plant which uses 27°6lb. of water 
per electrical horse power per hour, when working con- 
densing, is formally stated in a report by the electrical 
expert of one of the most important English towns to be as 
efficient as their own. 

Our concern is with the statement that for light loads 
it (the turbo-generator) stands unequalled.” We beg to 
assure Prof. Garnett that there are no figures in Prof. 
Ewing's report which bear this out. At low temperatures 
the turbo-generator is, for obvious reasons, relatively a more 
efficient machine than an expansive steam engine; but at 
no power quoted (not even at no electrical load, at which 
even an alternating station can hardly want to run) is the 
consumption nearly so low as that in the best Willans 
engines with direct-driven dynamos—of course, when the 
latter were working condensing. At full load the consump- 
tion of the turbo-generator reaches, as above stated, to 
27°6lb. per electrical horse-power, a figure usually surpassed 
by the Willans non-condensing engine. In many recent 
trials of a Willans condensing engine (of much smaller 
power than the turbo-generator tried at Newcastle ; in fact, 
indicating only from 30 h.p. to 40 h.p.) the consumption 
per indicated horno power per hour has been about 12 ·8lb. 
of steam. With a combined efficiency of 80 per cent., 
which is the lowest we are accustomed to get with good 
dynamos, this corresponds with 161b. per electrical horse- 
power per hour. 

These figures, which are recent, are probably not known 
to Prof. Garnett, but Prof. Ewing’s report speaks of pub- 
lished trials with a Willans engine, in whichthe consumption 
was about 251b. per unit, or, say, 18°6lb. per electrical horse- 
power. Yet Prof. Garnett totally ignores these figures from 
an actual engine (compared with wbich those of the turbo- 
generator are about half as large again), and makes compari- 
son with nothing but an ene of & kind which no one in 
this country would be likely to use, whereas the Willana 
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engine is used in England (for central stations) to the extent 


probably of 2 h. p. for every 1 h. p. of all other kinds of 
engines put together. Thus in the comparative estimates 
stated to have been drawn up for the guidance of the town 
councillors, the cost of an installation of turbo-generators 
is compared with that—not of Willans engines, or of any 
other form of direct-driven plant—but with an absurdly 


obsolete plant, consisting of engines making not more 


than 90 revolutions per minute, coupled by endless rope 


gearing to dynamos making 300 revolutions per minute."— 


Yours, ete., 


WILLANS AND ROBINSON, LIMITED. 
Jan. 13, 1892. 


C. S. Essex (Secretary). 


OUR PORTRAITS. 


Kapp, Gisbert, M.I.C.E., M.I.E.E. Born at Mauer, 
near Vienna, in 1852 ; educated at the Polytechnic School 
n Zurich, where he studied under Zeuner and Kohlrausch, 
and gained his diploma of mechanical engineer. 
years Mr. Kapp was engaged in purely engineering work, 
coming into contact with electrical work at the Vienna 
Exhibition. It was not till 1882 he made his fixed resi- 
dence in England, having been travelling on the Continent 
and in North Africa for some years. In 1882, however, 
we find him engaged with Messrs. Crompton and Co., 
and he soon began to make his name known in the pro- 
fession. Since then Mr. Kapp haa been connected either 
in conjunction with others or individually in taking out a 
number of patents. His name is intimately connected with 
the development of the dynamo, with compound winding, 
and with electromagnetic measuring instruments. A large 
number of exceedingly practical papers have come from his 

n, and his work on “ Transmission of Power,” published 

y Whittaker and Co., has passed through several editions, 
and is acknowledged as the text-book on the subject. At 
the present time Mr. Kapp is completing a monograph on 
“ Dynamos, Alternators, and Motors,” to be published 
shortly by Messrs. Biggs and Co. In 1885, Mr. Kapp 
severed his connection with Messrs. Crompton and Co., 
and for a period undertook the London editorship of 
Industries. When, however, the principal office was 
removed from Manchester to London he left the paper, 
and has since devoted his whole attention to the business 
of a consulting electrical engineer. 


Albright, J. F., C.E., M.LE.E. Born in Birming- 
ham, 1857; was educated as an engineer, partly at the 
Crystal Palace Engineering School, and subsequently three 
years as pupil with the late Sir J. Bazalgette. In the year 
1880 Mr. Albright entered into electrical work with the 
Swan Company at Newcastle-on-Tyne. His firat employ- 
ment was on the “Servia,” and afterwards he took charge 


of the company's exhibits at the 1882 exhibition at the | 


Crystal Palace. Fora time Mr. Albright was with the 
amalgamated Edison-Swan Company, and ultimately took 
charge of this company's contracting department, a position 
held till the spring of 1884, when he entered as a partner 
into the firm of Messrs. R. E. Crompton and Co. When 
this firm became a limited company, Mr. Albright became 
managing director. Our acquaintance with Mr. Albright 
dates back to a time previous to his entering the 
ranks of the industry, and each step in his career 
has shown him to possess the true instincts that combine 
to make a first-rate man of business. We fancy he 
would be the first to repudiate the view that electrical 
work necessitated too great a deference to mere theory, but 
would maintain that practical considerations more often 
regulate commercial production than do theoretic ones: 
Quite recently Mr. Albright made what may be called a 
tour of the world, with a view of opening up new fields for 
the company’s productions, and of extending the branches 
already existing. Besides his connection with the parent 
company, he is chairman of the Crompton-Howell Storage 
Battery Company, and a director of the Crompton Supply 
Company of Australia. 


Gordon, J. E. H., M. I. C. ., M. I. E. E., born in 1852, is 


the son of the late Dr. J. A. Gordon, F. R. S. He was educated | 


at Eton, King's College, London, and Cambridge, where he 


For some 


| cable-laying and repairing expeditions in the 


took his B.A. degree in mathematics, subsequently working 
under Clerk Maxwell in the physical laboratory. In 1878 
Mr. Gordon accepted the appointment of assistant secretary 


to the British Association, an appointment, however, which 


he held only two years, for he soon became interested in 
the construction of dynamos. The outcome of this work 
was his dynamo constructed by the Telegraph Construction 
and Maintenance Company at Greenwich, which paved the 
way for the Paddington installation, under Mr. Gordon's 


| system. The plant at Paddington was started on April 


21st, 1886, and is stil at work. It was, however, 
decided by the company with which Mr. Gordon had been 
working not to continue electric lighting work, so he 
made arrangements to form the Whitehall Company, 
an installation which subsequently formed the nucleus of 
tha Metropolitan Company's undertaking. Mr. Gordon 
was elected a director of the Metropolitan Company at its 


formation, afterwards retiring and throwing all his energies 


into consulting and contracting work. Mr. Rivington 
joined Mr. Gordon, and the firm registered the business as 
a company in 1890. Of late Messrs. J. E: H. Gordon and 
Co. have been very active in installation work. A descrip- 
tion of their Carlow (Ireland) installation has been given 1n 
this paper, and their latest work at Sydenham, where a fine 
central station has been built and equipped in a very short 
space of time for the Electric Installation Company. 


Reckenzaun, Anthony, M. I. E. E. Born, and educated, 
at Gratz in 1852. Like most successful electrical engineers, 
Mr. Reckenzaun was originaly trained as a mechanical 
engineer. Coming to England in 1872, he entered the 
employ of Messrs. Ravenhill and Miller, afterwards Messrs. 
Easton and Anderson. While with Messrs. Easton and 


| Anderson he qualified as a teacher under the Science and 


Art Department, and established evening classes for the 
employés. Subsequently he attended lectures at the 
School of Mines, and at Finsbury. Feeling a great 
interest in electrical matters, Mr. Reckenzaun made a 
thorough study of the apparatus at the Paris Exhi- 
bition in 1881, then joined the Faure Company, but 
soon after accepted the position of electrical engineer 
to the Electrical Power Storage Company. Here he 
turned his attention to traction, a branch of the 


industry with which his name has since been inti- 


mately connected. Storage batteries have also been care- 
fully studied, and their capabilities investigated. In 
fact, Mr. Reckenzaun has perhaps done more than anyone 
to show, by his practical work, and by various papers, the 
value he piaces upon storage batteries in all kinds of elec- 


trical work. He spent a year or so in America, successfully 


fighting the fight of such batteries. More recently he has 
been closely allied with Mr. Binswanger, with the Keys’ Com- 
pany, and, lastly, with Messrs. Greenwood and Batley. Mr. 

ckenzaun has reached his acknowledged position as one 
of our foremost experts in batteries and traction, because 


of the painstaking industry and skill with which he investi- 


gates every problem connected therewith. 


Gray, Robert Kaye. Born 1851, in Glasgow. 
Educated at the Greenock Academy, University School 
and College, London, and in Paris. In 1869 Mr. Gray was 
on the staff of the late Sir Charles Bright in the capacity 
of a telegraph engineer, and was employed in the West 
Indies. In 1871 he transferred his services to the India 
Rubber, Gutta Percha, and Telegraph Works Company, 
acting as engineer and electrician. He has remained 
with the company ever since, gradually rising to the 
post of engineer-in-chief. Since he has been with 
the company Mr. Gray has taken part in a ie of 

est 
Indies, and on the coasts of North and South 
America. In this connection we may mention that the 
“ Dacia,” one of the India Rubber Company's cable ships, 
was fitted throughout with electric light so far back 
as 1879. We believe that she was the first ship to be 
completely lighted in this way. Of late years, Mr. Gray 
has not been so intimately connected with the engineering 
branch of cable enterprise, or, in fact, any electrical work, 
as with the management of the business operations con- 
nected with the direction of cable and other companies of 
the boards of which he is à member, 
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CENTRAL LONDON 
RAILWAY. 


The accompanying map 
will show our readers the 
magnitude of the proposed 
work, and the district it is 
intended to serve. There is 
no doubt that the traffic in 
London is of vast magnitude, 
and that the opening up of 
new routes gives little or no 
relief to the old ones. In 
fact, the traffic seems to in- 
crease quite as fast as new 
routes are opened. The 
Exploration Company, which 
has taken the initiative in 
this proposed work, has en. 
deavoured tó. educate the 
public and to explain its 
views by issuing an admirable 
map with descriptions of the 

ilway. From their map the 
one given by us has been 
prepared. An examination 
of it will show the proposed 
depót at Shepherd’s Bush, 
and the various stations, 
taking them in order from 
the depét, show the direction 
the line will take. Thus we 
have Shepherd’s Bush, Lans- 
downe-road, Notting Fill 
Gate, Queen’s-road, West- 
bourne, Marble Arch, Davies- 
street, Oxford-circus, Totten- 
ham Court-road, Bloomsbury, 
Chancery - lane, Newgate- 
street, Cornhill, with an ex- 
tension to the Liverpool-street 
Station of the Great Eastern 
Railway. There is a vast 
population to be served by 
such a line, and we cannot 
see any reason, if the matter 
be managed with a due regard 
to economy in construction, 
why this line should not be 
eminently satisfactory. It is 
proposed to work it electri- 
cally, thus obviating many of 
the troubles which arise from 
the use of steam. But we 
shall have much more to say 
on the scheme at a future 
date. Meanwhile, the map, as 
we say, will tend to show what 
is the intention of the pro- 
moters. It also indicates the 
route proposed to be taken 
by the other underground 
railways for which Bills have 
been deposited in Parliament. 
Thus we have the Baker- 
street to Waterloo line; that 
which is to run between 
Hampstead and Charing 
Cross; the Waterloo and 
City line; and the City and 
South London extension to 
The Angel, Islington. It 
is far from likely that all 
these schemes will be passed 
during the ensuing session, 
but that most of them will 
become accomplished facta in 


the course of a few years is more than probable. 


A 
railway between North and South London is badly wanted, 
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so is a line between the West and the City, as well as on 
from Waterloo to the Mansion House, 
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INDIAN TELEGRAPHS. 


From the Government resolution on the report on 
Indian telegraphs during the past year, it appears 
that the additions to the system were 1,791 miles of 
line, 7,373 miles of wire, and 21 miles of cable. At 
the close of the year there were in operation 37,070 
miles, 113,512 miles, and 251 miles of line, wire, and cable 
respectively ; 168 new offices had been opened during the 
year, bringing the number to 3,103. The gross receipts 
for the year, including State-paid messages, amounted 
to 68,28,855 rupees, and working expenses to 46,88,802 
rupees, showing a profit equal to 4:126 per cent. on 
the capital outlay. The receipts from telegraphic money 
order advices have steadily risen from 46,000 rupees in 
1888 to 84,000 rupees in 1891. During the year excellent 
work was done by the Department in laying field telegraph 
lines. The Sikkim line was maintained, as also that in the 
Chin country. A new line in the Assam section of the 
Chin-Lushai country was laid for a distance of 59 miles, 
through a most difficult and unhealthy country. The 
working parties suffered severely from sickness, one 
officer losing his life and another being  invalided. 
For the Hazara expedition 182 miles of extra wire had 
to be laid to connect Hussan Abdul and Abbottabad with 
the bases of operation at Derband and Oghi, and from 
those points onwards 103 miles of field wire were laid and 
15 offices opened. The receipts of the telephone companies 
at Calcutta, Madras, Bombay, Kurrachee, Moulmein, and 
Rangoon show a small increase of 10,657 rupees, while the 
number of subscribers is now 1,004 against 961 in the pre- 
vious year. The charges per word between India and the 
Straits Settlements have been reduced, partly by reductions 
in the Indian terminal and transit rates, and partly by reduc- 
tions in the Eastern Extension Company’s rates. The transit 
rate claimed by India for messages passing between Europe 
and the Far East was largely reduced. By the connection 
of the French lines in Tonquin with China, a new and 
cheap route for messages to the latter country vid Siam has 
been opened.— Times. 


NEW FLEXIBLE METALLIC TUBING. 


A new kind of tubing, of interest to steam power users 
and electrical engineers, is being manufactured by the 
Flexible Metallic Tubing Company, of 48, Parker-street, 
Holborn, W.C. 

The tubing is flexible, and is made in a machine from 
metal strips of the necessary length, width, and thickuess, 
according to the purpose for which it is required. In 
passing through the machine the strips, which are of steel, 
galvanised steel, or otherwise, have formed upon one side 
two corrugations in a longitudinal direction, one being large 
and the other small. The corrugated strip isthen coiled in the 
form of aspiral round a mandrel, this operation being so per- 
formed that the small corrugation enters the large corruga- 
tion and interlocks with it. This forms what is knownasa 
pe joint. The tubing, which is unaffected by ordinary 

iquids or gases, has been tested both at high and low 
pressures—steam up to 60lb. and hydraulic up to 1,000lb. 
to the square inch. The tubes are made from ŝin. to 3in. 
internal diameter, and plant is now being laid down for the 
manufacture of tubes up to 12in. diameter. This kind 
of tubing is now in use for a variety of purposes, 
including for gas and steam pipes, compressed air, 
speaking tubes, and also as sheathing for electric light 
cables, whilst it can likewise be used for running ordinary 
house leads. A special type of coupling, which will not 
ive way under the pressures mentioned, is used for joining 
engths of tubing. 


—— — faa Sop 


A Chance for Amatours.— An idea that is worth 
consideration and imitation has been started at Chicago to 
induce all the amateur electrical societies to combine in 
making a united exhibit at the exposition. It is quite 
possible that among much tinpot electrical inventions 
something really good and useful might be discovered. 


i Se A 
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PRACTICAL INSTRUMENTS FOR THE MEASURE- 
MENT OF ELECTRICITY. 
BY J. T. NIBLETT AND J. T. EWEN, B.SC. 


II. 
(Continued from page I7.) 
Units, continued. 


Ohm, continued.—In addition to the foregoing recognised 
values of the unit of resistance, a new value has recently 
been proposed by the Electrical Standards Committee 
appointed by the Board of Trade.* Its value is equal 
to the resistance of a uniform column of pure mercury of 
1 square millimetre section, and 106 30 centimetres long, 
at a temperature of Odeg. C., this being taken by the Com- 
mittee as mcst nearly approaching the absolute theoretical 
value of the unit. It will probably be known as the Board 
of Trade or the Imperial Ohm, and is likely to be made 
the legal unit of electrical resistance for this country by an 
Order in Council under the Weights and Measures Act. 
In order to show the relation of this unit to the various 
others given in Table 1, page 17, of the issue of Ist 
January, we reproduce this table below, with the Board 
of Trade Ohm included in it. 


TABLE 1.—RELATIVE VALUES OF THE VARIOUS '* OHMS." 


Length of 

prepa mercury 
o column 1 sq 
“Ohm.” mm. section 


B.A. Ohm. | Legal Ohm. | True Ohm. 


| — 


A. Ohm mm 104 82 0 9864 
Kohlrausch Ohm 10493 0˙9874 
Legal Ohm 106:00 0:9975 
True Ohm............... .. 1062; 1:0000 
Board of Trade Ohm  1060:30 10002 
* Baltimore " Ohm.. 10634 1:0006 


Volt.—The fundamental definition of the unit of Elec- 
trical * Pressure," Difference of Potential, or Electromotive 
Force (usually written E. M. F.), the Volt, is the Electro- 
motive Force which is generated in a conductor when it 
is made to cut across magnetic lines of force at the rate 
of one hundred million (10°) per second. 

Unit Electromotive Force can also be defined in terms 
of the units of Resistance and Current, thus: One Volt 
is that Difference of Potential which must be maintained 
between the two ends of & conductor whose resistance is 
one Ohm, in order to keep a current of one Ampere 
flowing steadily through it. 

The E.M.F. of & newly made-up Daniell cell is about 
1:1 Volt, and that of a Latimer Clark standard cell 
varies from 1:471 to 1:435 Volt with a range of tem- 
perature of Odeg. C. to 32deg. C. 

Ampere.—The unit of Rate of Flow of an electric 
current, the Ampere, is that current which will flow 
through a wire having a Resi:tance of one Ohm, when a 
Difference of Potential or Electrical Pressure" of one 
Volt is maintained between its two ends. 

A current of one Ampere will deposit in one hour 
1:174 grammes or 18:116 grains of Copper in a copper 
electrolytic cell, and 4:074 grammes or 60:52 grains of 
Silver in a silver electrolytic cell; and will decompose 
0:3357 grammes or 5:180 grains of slightly acidulated 
water in the same period. 

Ohms Law.—lt will be observed that the second defini- 
tion of the Volt, and the definition of the Ampere are 
merely two different statements of the same thing; and 
the Ohm could also be defined in precisely the same terms. 
All these are simply statements from different points of 
view of the well-known Ohm's Law, which in its simplest 
form may be shortly stated as follows : 

The current in Amperes flowing through any conductor 
is equal to the difference of potential in Volts between 
any two points in this conductor, divided by the resistance 
in Ohms between these two points. 


* See Electrical Engineer, September 11th, 1891, page 202. 
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Thus, if C be the current in Amperes flowing through 
any circuit ; 
E the difference of potential in Volts between 
any two points in it; 
and R the resistance in Ohms between these two 
points ; then 


E 
CS =: 

R 
E =CR; 

E 


This law was originally enunciated by Ohm in the year 
1827 as the result of a series of experiments carried out 
by him, and it has since been verified by investigations 
made at the Cavendish Laboratory in Cambridge. 

Watt.—The electrical unit of Power, or rate of doing 
Work, the Watt, is the electrical unit which corresponds 
to the mechanical term Horse-power, of which it is simply 
a sub-multiple. The power transmitted by the current, or 
the energy developed in the circuit, when a current of one 
ampere flows through a conductor whose resistance is one 
ohm, is termed one Watt. 

] watt is numerically equal to 1 ampere x 1 volt; 
or if C represents the current in amperes, 

E " „ electromotive force in volts, 
R - , resistance in ohms, 
and W 5 „ power in watts, 
in any circuit ; then 
W =C x E; and from Ohm’s law 
W= E x E = E? 
R R 
and W=Cx CR= CR. 

Expressed in terms of the mechanical unit, one watt 

is = „iẹth of a horse-power, 
= 2435 = 44 25. foot-Ibs. per minute. 

Thus, if a current of C amperes is flowing through a 
circuit whose resistance is R ohms, the total difference of 
potential being E volts, then the power developed in that 
circuit is = 


we may write 


C x E, 
or E Watts ; 
R 


or C?R 
_ CE 
746° 
E? 
or 746 R 
746 
Joule. — The electrical unit of Work or Energy, the Joule, 
expresses the work performed, or the heat liberated, in 
one second when a current of one ampere is forced through 
a conductor whose resistance is one ohm; or, in other words, 
one Joule represents the work done per second in a circuit 
in which a power of one Watt is being developed. 
Thus, if in addition to the quantities represented in last 
paragraph, 
J represents the energy in joules, 
and T j „ time in seconds, 
then J =.WT, 
= CET, 
E'T 
R 3 
= CRT. 


: ; 33,000 
—~-—__ = 0:7373 foot-lbs. 
One Joule is equivalent to 746 x 60 0°7373 foot-lbs 


Coulomb. The unit of Quantity of Electricity, the Coulomb, 
is the quantity of electricity carried in one second past 
any cross-section of a conductor through which a current 
of one ampere is flowing. An ampere is therefore equal 
to & coulomb per second, or & conlomb is equal to an 


ampere-second. 


| Electrical 
| Horse-power. 


O 
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Thus, writing Q for the quantity of electricity in coulombs, 
and taking the other values as in the last two paragraphs, 
we have Q = CT, 

ET 
n 

The coulomb is chiefly used in connection with electro- 
chemistry. 

(To be continued.) 


ELECTRIC DRILLS. 


The portable electric drills with flexible driving shafts, 
made by MM. Sautter, Harlé, and Cie., illustrated here- 
with, have been used in considerable numbers in ship- 
building yards, arsenals, and boiler works. They are 
equally serviceable in large works for the construction and 
erection of bridges, mining work, the construction of 
railway lines, and so forth. It may be said that their use 
is advisable in any case where it is easier to mount the 
tool on the work than to take the work to the tool. 
Further, this machine tool is capable of being used not 
only for wood and metal drills, but with other machine 
tools and polishing brushes. 

MM. Sautter, Harlé, and Cie. have made these electric 
drills part of their regular manufacture. The following are 
particulars of these tools given in the Revue Industrielle. 

Every installation of this kind comprises essentially a 
dynamo, one or several electromotors to which the tools 
are adapted by means of flexible shafting, and the necessary 
conductors leading from dynamo to the motors. The con- 
ductors are generally supported by porcelain insulators 
fixed on poles at distances of 30 to 50 yards. Thedynamo 
is fixed at the centre of distribution, though sometimes the 
dynamo used for lighting is used concurrently for the trans- 
mission of power. The electric pressure varies according to 
circumstances, usually between 50 and 120 volts; that of 
70 volts is most ordinarily used. Connections which are 
easy to make and unmake lead the current by means of 
insulated twin wires to electromotors which drive the 
machine drills by the intermediary of flexible shafting. 

Figs. 2 and 4 represent the arrangement adopted by 
MM. Sautter, Harlé, and Cie. These are of two types. 
The dimensions of the smaller model are shown in the 
illustration. The following are the further details of this 
type, and of the larger one : 

No. of revolutions per minute of the motor 2,000 2,000 


d nA T of the shafting 475 450 
Power in watts absorbed ........................ 00 1,100 
Welghb usas asuissa s eA 8 68lb. 103lb. 


As is seen, the angular velocity in revolutions per minute 
of the motor is very greatly reduced in the tool itself by 
spur gearing. 

In the special case of the application of electric drills to 
shipbuilding, MM. Sautter, Harlé, and Cie. have worked out 
a convenient system of conductors by means of copper 
strips, F, fixed on boards run the length of the ship in 
construction; drums or posts, E, capable of carrying a 
certain length of twin conductor, D (Fig. 1), are fixed to 
supports with double contacts pressing on the copper 
strips, from which the current is drawn as desired. 

In the usual case where overhead conductors are used, or 
in special cases for shipbuilding, the twin conductors, D, of 
12 or 15 yards length, are terminated by a connectin 

lug, which can be inserted in one of two holes arrang 
or this purpose in a regulating resistance-box, R, which is 
furnished with a hand commutator. In the second plug- 
hole is inserted the plug attached to one end of the twin 
wire, G, four or five yards long, the other end of which 
is attached to the terminals of the motor. 

The resistance is used to regulate the difference of poten- 
tial necessary at the terminals of the motor according to 
the work in hand. It is also used to prevent the motor 
overrunning when running light. 

The conductors are furnished with fuses at the dynamo 
end, and at each branch. This avoids the burning of insu- 
lation, or fear of the belt coming off in cases of accidental 
contact of the conductors. Near the dynamo is usually a 
switchboard with ampere-meter, voltmeter, cut-outs, and 
field-magnet resistance, etc. Certain of the accesarica, 
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such as cut-outs, field-magnet resistances, measuring 
instruments, and so forth, are not indispensable, but are 
always advisable in an installation of any importance. 

A clamp suitable to each special case serves to fasten 
the tool-carrier, P, on the piece of work to be drilled, B. 
The connection of motor to tool is easily made by means 
of the flexible shafting, the motor standing on the floor or 
in any convenient position. The feeding of the drill is 
brought about by hand by the movement of the wheel, C, 


In actual work the flexible is kept from too sudden 
curves, more particularly in the vertical direction, as the 
weight of the flexible tends to loosen coupling-piece at the 
motor, and to separate the leather sheath from the threaded 
socket. It sometimes happens that the cores of the flexible 
shafting break at the extremities, near the sockets to 
which they are welded. These breakages occur generally 
at the moment the hole is pierced through, or when in 
piercing several sheets of iron superposed, the tool bites. 


Fic. 


mounted on a threaded axle. A movable resistance stand, 
with a wheel handle switch, gives complete control of the 
gradual starting and stopping of the motor, and to some 
extent of its speed. 

The difference of potential (constant at the dynamo) and 
the strength of current vary with the size of drill, depth 
of working, nature of the metal, and pressure exerted on 
the tool. The rheostat contacts are numbered 0 to 4, and 
the various movements can be made with surety and the 
avoidance of arcing at the contacts. 

For iron and soft steel the tangential velocity of the drill 
may be regulated by means of the rheostat at about 10 cm. 
(3łin.) per second, and the pressure exerted by means of 
the screw should be such that the feed is about 41; mm. per 
revolution of the tool. For drills above 28 mm. to 30 mm. 

14in.) it is wellto substitute worm gearing for spur gearing. 

e core of the flexible shaftingand the worm gear should be 
preferably lubricated with thick grease from mineral oil. 


Such drilling should be carefully done by screwing the 
feed very gradually. The core is repaired in the following 
way: The portion of the metallic core remaining in the 
socket is first detached ; the broken steel wires are then 
neatly cut with a metal saw, after having bound them 
together of the section required, and the end of the core is 
then strongly brazed ; this is then filed up to a conical 
shape, fitting the inside of the socket. The faces 
of both are carefully washed and wiped several 
times to remove all trace of dirt or acid. The core 
is then tin-soldered firmly to the socket, having taken 
care again to remove all acid to avoid oxidation of the 
wires. If a breakage occurs at any other part than at the 
ends, repair is impossible. With workmen used to the 
management of the tests breakages become rare. 

The following table gives the results of several tests 
made upon an electric drill in the service of the Control of 
the Marine. 


It is best to use helicoidal bits or drills with very wide 
edges, and to take care not to put too much pressure on 
the feed. 

The following table gives some particulars of the flexible 
shafting and the tool-carriers. 


Flexible Shafting. Drill. 
Maximum diam“ Normal Number of ernte N N 
„oter of holes | length of | revs. of l 
pierced soft steel. flexible. flexible. Spur gear. Worm gear. 
10 to 20 mm. | 5ft. 550 140 a 
20 to 30 „, 6ft. 9in. 475 105 48 
80 to 40 „ 6ft. Sin. 450 90 45 
40 to 55 „ 6ft. 9in. 400 80 27 


These flexible shafting are of the type employed in the 
French navy, and are of French 5 M. Fonreau 
having introduced them from America. The details of the 
construction were given Revue Industrielle, Oct. 11, 1890. 


It is well to add that the pressures on the tool may be 
notably increased when the drill is working intermittently — 
the progress is then much more rapid. 


Drill with helicoidal 
bit 28,mm. (1 yin.) 


Drill with helicoidal 
bit 36 mm. (1jjin.). 


| 
Nature of metal ... soft Siemens-Martin steel 


in pounds on| 528 | 704 | 704 | 176 | 528 | 528 
Š the 5 e —— i 
tate of bit. new |sharp'n'd new | fair 
Time required to drill 
holes lin. deep......... 430'| 9’ 4’ 30’ 3 15“ 6˙ 
Volts at terminals of 
mieter 68 65 65 50 68 65 
Current in amperes...... 10 10 10°5 | 10 15 14 
Energy expended in 
WBUUS sn 650 | 682 | 500 |1,020| 910 


Speaking generally, the figures given in this table show 
that the energy expended and the duration of the work 
vary according to the sharpening of the bit and the 
pressure exerted upon it. These differences may become 
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more accentuated when working upon different metals, the 
other conditions remaining the same. 

Ordinary workmen, and even labourers, very rapidly are 
able to make good use of the electric drills. Practice has 
shown that the relation between the two sets of tools one 
working by hand with ratchet brace, and the other with 
electric drill, is as one to five or six; the quality of the 
work is at least equal to that of handwork. These 
observations, made many times by the managers of 
workshops, serve to indicate the usefulness of these kinds 
of machine tools. 


GLASGOW. 


At the meeting of the (Council last week the question of the 
working of the tramways by the Corporation arose for discussion, 
about which the following information may be found interesting 
as giving some idea of the views being taken by the Council. One 
minute of the Tramway Committee reads that: A sub-committee 
met with a deputation from the directora of the tramway pompan ; 
consisting of Messrs. Young, Reid, Faill, and Pettigrew, wit Mr. 
Duncan, secretary and manager, and Mr. Boyd Anderson, law 

nt. The chairman explained at once to the deputation that 
the sub-committee had the company’s letter before them, but 
that the sub-committee have no power todo anything further than 
to endeavour to make arrangements with the present lessees for 
the acquisition of their stables and plant, or such portions 
thereof as may be necessary for carrying on the working of 
the tramways on the expiry of the lease. The deputation 
urged that they should be informed what lines the Corpora- 
tion propose to commence to work on the expiry of the lease 
by mechanical haulage. The sub-committee, in reply, informed 
the deputation that they were of opinion that the subject of the 
request has no relevancy to the matter which the sub-committee 
are now prepared to discuss with the deputation, but that in any 
case the sub-committee are not in a position to give the informa- 
tion, as no resolution on the subject has yet been come to. The 
deputation thereafter urged that till this is arranged the question 
of the transfer of the company’s stabling and plant should be left 
over. They were informed, however in reply, that any arrange- 
ment on this latter point must be come to without delay, so that 
the Corporation may know what stabling, car-sheds, and other 
working plant they will require to provide themselves. After con- 
siderable conversation, the deputation agreed that they would 
consider what portions of their stabling and plant they would be 
willing to sell to the Corporation, and would submit an offer of it 
to the committee for their consideration.” 

Another and subsequent minute reads: ‘‘The sub-committee 
appointed to prepare a statement showing the comparative cost of 
working tramways by the various methods of haulage, reported 
that they had considered the remit and the offers submitted by 
the General Electric Power and Traction Company, Limited, and 
by the Electric Storage Company, for working cars on the accu- 
mulator system, and that adding thereto such other items as 
seemed neceseary to bring the whole cost of working by that 
system on a parity with the cost of working by animal power, they 
found there would be a saving of about Id. per car mile run on the 
former as compared with the latter system. There was submitted a 
communication, dated 22nd inst., from the Tramway Company, 
making proposals whereby the Corporation might, if so desired, 
acquire the whole of the properties and plant used by the company 
in conducting the tramway portion of their business, or only certain 
specified portions thereof. These proposals were remitted to a sub- 
committee, consisting of Bailies Paton and M’Farlane, Councillors 
Colquhoun, Stevenson, and Wallace, for consideration and report. 
The sub-committee having considered the remit made to them by 
the Tramways Committee on 22nd inst., and having heard the town 
clerk on the report by Messrs. Johnstone and Rankine on the con- 
dition of the tramway lines, and as to what and when further 
renewals will probably be required, resolved to recommend that 
he be instructed to intimate to the company that the Corporation 
hold them liable to implement the obligation imposed on them by 
the lease, to hand over the tramways to the Corporation at the end 
of the lease in as good working condition as when they were given 
over to them, or otherwise to pay such sum as will enable the Cor- 
poration to put the tramways in that condition. That sum is 
estimated in Messrs. Johnstone and Rankine's report at £77,759." 

Bailie Paton, in moving the approval of the minutes, said 
there were various matters of great importance in them. First of 
all, they had the report from a sub-committee in regard to the use of 
electricity as a motor in place of horses. They had gone very 
carefully into that matter, and with the assistance ab the City 
Chamberlain they had prepared a careful statement, the result of 
which was that practically they found the offer they had from the 
General Electric and Traction Company enabled them to do the 
working of the cars at 1d. per car mile less than the cost in Glasgow 
at the present time, and Iid. less than the cost to the largest 
company in London at the present time. One penny per mile on the 
mil run meant about £18,000 per annum. If they took into 
consideration, also, that the receipte per mile would be greater, as 
it bad been proved by experience where cars were worked by elec- 
tricity or cable they were always larger than where cars were 
worked by horses, they would see there was considerable 
room for saving in the future working of the tramways. 


The committee would probably, in a short space of time, 
recommend the Council to adopt, at least on a portion of the lines, 
the working of the tramways by accumulator motors. The com- 
mittee had had a meeting with the tramway So ead in regard to 
the acquiring of the stables They had a long and very interesting 
meeting with the company, the result of which was that the 
company had now submitted an offer to sell the whole or portions 

f their plant and stabling. Which of these offers or any of them 
would be entertained was a matter for future consideration. 
They had remitted to a sub-committee to look carefully into this 
matter, and submit a recommendation whether they should buy 
the whole or only certain portions, either of which proposals the 
company seemed perfectly willing to entertain. Another matter 
of vast importance was one with which the Town Council probably 
had not hitherto been familiar—that was the report which had been 
submitted by their engineer (Mr. Rankine) regarding the condition 
of the lines at the termination of the lease. They knew that Mr. 
Rankine was an extremely fair man, and in the reports, with his 
usual fairness, he had not attempted to make the lines either better 
or worse than he had good reason to believe they would be two 
and a half years hence, at the termination of the lease. If the report 
was correct, the tramway company would have a very consider- 
able sum of money to pay the Town Council at the termination of 
the lease. The committee had considered this matter very fully. 
They had taken the advice of their law agent in the matter, and 
they had no hesitation in recommending the Town Council to take 
their stand on the report which they had received from Mr. 
Rankine. 

Mr. Tait seconded. 

Questions were asked as to the exact position of parties at the 
expiration of the lease, and it was explained that the lines had 
to be handed over in as good a condition as when they were taken 
over. The minutes were then agreed to. 


THE ELECTRIC LIGHT AT PORTSMOUTH. 


According to the Hampshire Telegraph, in accordance with the 
instructions of the Electric Lighting Committee, Prof. William 
Garnett has submitted to the Portsmouth Town Council an esti- 
mate of capital and current expenditure and receipts for the 
lighting of the district specified in Schedule B of their provisional 
order, and of the esplanade between the two piers. The estimate 
is based upon the assumption that in accordance with the recom- 
mendations contained in his report of October 14th last, alternating 
currents at a pressure of 2,000 volts will be employed for the trans- 
mission of energy through the main leads, and that turbo-electric 
generators, with surface condensers, will be employed. The 

mar school has been selected as the point from which the 
ines of high-tension mains should diverge, and it has been 
assumed that the distance of the central station from this point 
will not exceed 500 yards. Prof. Garnett states that if it is impos- 
sible to fulfil this condition, the extra cost of mains will be at the 
rate of £2,700 per mile for the distance between the central station 
and the grammar school. Concentric mains will be laid from the 
central station to the grammar school capable of carrying sufficient 
current for twice the number of lamps for which it is intended at 
present to provide. These conductors together will serve all the 
requirements of the station until lampe have been installed equiva- 
lent to about 17,000 lamps of 16 c.p. Concentric high-tension 
mains will be laid from the grammar school along the principal 


‘thoroughfares mentioned in Schedule B of the provisional order 


and Alexandra-road. Along the Commercial-road route as far 
the corner of Lake- road, and to Southsea as far as the 
corner of Osborne-road and  Palmerston-road, high-tension 
mains will be laid capable of carrying about twice the 
current for which provision is at present to be made at the 
generating station. This will provide for the increased demand 
which will occur when the system of mains is extended to North 
End and the Beach Mansions. The cost of extending the lighting 
system in these directions, including high and low tension mains 
and transformers, will be at the rate of about £2,600 per mile. For 
the purpose of public lighting in the streets, instead of arc lampe, 
placed at distances of 50 yards or more, Prof. Garnett prefers to 
employ ‘‘ high efficiency“ incandescent lamps of 150 c.p., fixed at 
distances of about 30 yards. ‘These lamps would be supplied directly 
from thelow-tension conductors, and twoof them would require aboub 
the same power as a single arc lamp. They would need to be more 
frequently renewed than ordinary incandescent lampe, and this 
has been taken into account in the estimate of annual expenditure. 
If incandescent lamps are adopted, only very light columns will be 
required for their support, and they will need no attention until 
they require renewal, while the present lamp columns may be used 
in most cases. Arc lamps require expensive standards, and cost 
about £4 each per annum for carbons and trimming, if burning 
until midnight only. As the conductors along the Clarence 
Esplanade will be used for public lighting only, so that all the 
lamps connected with them will be switched on and off together, 
and as no small amie are required in this situation during the 
whole night, it will be convenient to switch the whole of the lighte 
on and off simultaneously by means of a high-tension switch at the 
point at which the esplanade conductors branch from the mains near 
the Pier Hotel. On a public promenade the lighting up simultane- 
ously of 90 powerful lights will be effective. For the lights along 
the Clarence Esplanade arc lampe are leas unsuitable than in the 
streets, but high-power incandescent Jamps would meet the 
requirements of the situation. Though the capital required for 
the installation of 8,800 private lamps and 200 public lame ia 
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estimated at little more than £38,000, the professor reminds the 
committee that it is desirable that borrowing powers should be 
obtained for a much larger sum, in order to enable extensions 
to be made to the system from time to time, as the public 
may demand, without renewed application to the Local 
Government Board. The cost of the site is an item not 
included in the capital estimate, and no allowance has been 
made for the renewal of lamps used for lighting the central 
station, inasmuch as the blackened lamps taken down from 
the street columns may be used in the engine-room until 
they are broken up. So long as the number of private lam 
wired is less than the equivalent of 8,800 60-watt lamps, the 
income will be less than the amount estimated, and the expenses 
will also be less, but not in the same proportion. There appears, 
however, to be a reasonable margin to meet this difference, and if 
the public lighting is undertaken at once the installation may be 
expected to pay its working expenses and interest on capital 
actually invested as soon as the number of private lampe wired 
exceeds 5,000. Prof. Garnett's estimate of the capital required 
for dig e generating plant and incandescent lamps for 
public lighting is £38,285. He places the annual receipts for 
rivate and public lightin 
ncluding interest on £40, at 34 per cent., at £7,572. 

In presenting the scheme summarised above, the Electric 
Lighting Committee reported at Tuesday's meeting of the Council 
that they had had reason to reconsider the scheme prepared b 
Mr. Shoolbred for an electric lightiog installation in the boroug 
and the recommendation based upon it, and they had obtained a 
further report on the subject from Prof. Garnett, which they now 
submitted for the consideration of the Council The committee 
recommended that the resolution of the Council passed on 
September 8 last, so far as it referred to the adoption of Mr. 
Shoolbred's scheme, be rescinded, but that this should not apply 
to so much of such resolution as referred to the borrowing of 
£60,000. They further recommended that the scheme and report 
of Prof. Garnett be adopted, and that he be appointed as con- 
sulting engineer, and that Messrs. Waller and Manville be 
appointed as superintendent engineers ; the fee for the consulting 
engineer and the superintendent engineers to be £1,500 together. 
With the view of carrying out the scheme embodied in Prof. 
Garnett's report, the committee recommended that they be autho- 
rised to acquire a sufficient site for the central station. 

Alderman Ellis moved the adoption of the report and briefly 
related the circumstances under which the committee abandoned 
the plan submitted by Mr. Shoolbred for that now submitted to 
the Council for consideration. He stated that Mr. Shoolbred 


had estimated the annual income to be derived from the electric | 


light and the expenditure at £8,939, leaving a fair margin for 
profit. Before a definite arrangement had been arrived at a 
doubt arose as to whether Mr. Shoolbred had not over- 
estimated the revenue, and the committee invited him to 
meet them and prove tbat his figures were correct. He 
failed to satisfy them, and they had no alternative than to 
dispense with his services, it being clear that he had not taken 
into consideration the nature of the town he had been called upon 
to light. Prof. Garnett was called in for consultation, and he ex- 


pressed an opinion that Mr. Shoolbred’s estimate of £10,000 was | 


£2,300 more than could be reasonably anticipated, it bein 
unlikely that they could earn more than £1 for each lamp wired. 
Moreover, it would be impossible to extend the light beyond the 
area contained in the provisional order without ruinous cost. 

Mr. Beale seconded the resolution. 

Mr. Miller observed that Prof. Garnett had been called in to sit 
in judgment on his rival’s scheme. 

Alderman Ellis : I object to that. 

Mr. Miller: You may object, but I shall say it. 
to be a professor I should do the same thing. 

Mr. Beale: Right or wrong? 

Mr. Miller: Yes; I should try to crab my rival. Continuing, 
Mr. Miller said that the matter was of considerable importance, 
for it involved the expenditure of £60,000. Only four months ago 
the Electric Lighting Committee assured the Council that in 
selecting Mr. Shoolbred’s system they were perfectly right and 
perfectly safe, and he asked what justification had they now in 
making a similar representation with regard to Prof. Garnett's 
plan? He desired to know whether Prof. Garnett had had 
experience in the matter of electric lighting, and whether he could 
point to a town in which his system Fad n adopted in prefer- 


If I happened 


ence to others. Undoubtedly electricity would furnish the light | 


of the future, but he thought that Portsmouth could afford to wait 
and see what other towns were doing. He moved as an amend- 
ment that the consideration of the report be deferred to an 
adjourned meeting of the Council a fortnight hence. 

Mr. Fuljames seconded the amendment, and said that when 
Mr. Shoolbred’s scheme was recommended for adoption he 
seconded Mr. Miller’s amendment that the matter be deferred for 
three months. They stood alone then, but events had proved that 
they were not wrong. Possibly, if they adopted the new scheme 
hurriedly, they might be led astray by Prof. Garnett, as they had 
been somewhat led astray by Mr. Shoolbred. 

Mr. Light asked what previous experience in the installation of 
the electric light was by Prof. Garnett. 

The Mayor said the two men engaged with Prof. Garnett were 
now effecting a public installation at Dublin. 

Mr. Miller: ! the men engaged with him. : 

The Mayor said the committee had adopted Mr. Shoolbred’s 
scheme on the strength of a report received from a deputation who 
visited Bradford. e deputation, of whom he was one, were 
delighted with what they saw of Mr. Shoolbred’s scheme in 
operation there, but they overlooked the fact that Bradford was a 


at £10,800, and the expenditure, | 


| 


| pub 


compact town, with all its business houses in one centre, whereas 
Portsmouth was a scattered borough, for which the low-tension 
system was wholly unfitted. 

Alderman Ellis asked that before the amendment was voted 
upon the Council would empower the committee to purchase a 
site for the central station. It wasn that the site should 
be close to the sea, and in the neighbourhood that the committee 
had selected there was but one available site without a license 
upon it, and that site must be purchased before the day was out, 
or it would be sold the next morning. 

The amendment was, however, put to the vote, when it was 
carried by 16 to 12. 


READING ELECTRIC LIGHTING. 


The following report has been submitted to the Council 
by the Highways Committee on the question of electric 
lighting : 

The borough surveyor reported that it was suggested by the 
Readin Electric Lighting Company that 30 1,200-c.p. lam 
used. These lamps would take the place of 236 5ft. flat flame 
burners, the cost of which is as follows: Lamps lighted by 
Corporation, £323. 15s. 11d. ; by Simeon’s Trustees, £25; by Gas 
Company (at their own expense, £54. 10s. 6d. ; or a total cost of 
£403. 6s. 5d. per annum for gas lighting, producing 3,776 c.p 
before 11 p.m. and 1,408 c.p. after 11 p.m. 

The cost of lighting, cleaning, and maintaining 30 electric lampe 
(seven years’ contract), each giving 1,200 c. pP throughout the time 
of lighting, or a total illuminating power of 36,000 c.p., would be 
£27. 158. each, or £832. 10s. for 30. 

The cost of lighting cleaning, and maintaining 30 electric 
lampe (seven years’ contract), each giving 1,200 c.p. until 11 p.m., 
reduced to 16 14 after 11 p. m., or a total of 36,000 c. p. until 
11 p. m., and 480 c.p. after 11 p. m., would be £22. 158. each, or 
£682. 108. for 30 lamps. 

From the above figures it will be seen that if electric lamps at 
1, 200 c.p. all night be adopted, the total cost of lighting the 
streets shown would be about doubled, whilst the illumination of 
the streets would be nearly 10 times greater than at present. 

If the scheme for 1,200-c.p. lamps, reduced 16-c.p. lamps at 
11 p.m. be adopted, the 5 power would be nearly 10 
times greater than at present before 11 p. m., and about one-third 
of what it is at present after 11 p. m. 

It must, however, be borne in mind that the electric lamps 
would be three times farther apart, on the average, than the gas 
lamps, and, as the intensity of the light diminishes much more 
rapidly than the distance from it increases, the average lighting 
of the streets would, with 1,200-c.p. lamps, be about five times 

reater than at present. The lighting at the mid-spaces between 
the lamps would be slightly greater than at present. 

With the 16-c.p. lamps the lighting of the mid-spaces between 
the lampe would be much less than it is at present after 11 p.m. 

I am of opinion that it would be much more economical to 
maintain the lamps at 1,200 c.p. all night than to reduce them to 
16 c.p. at 11 p.m. 

I think, however, that a saving might be effected in another 
way. The whole of the street lighting current for the 1,200-c.p. 
lamps would, in any case, be carried by a set of conductors used 
for no other purpose, and as the lamps will be illuminated or 
extinguished by the turning on or off of the current at the gene- 
rating station, it appears to me that full advantage could be taken 
of all times of brilliant moonlight, thus saving electric current. 

With regard to the quotations made by the electric light com- 
pany, I find that for the St. Pancras electric lighting it been 
estimated that the cost of lighting and maintaining a 1,200-c.p. 
lamp would be 2d. per lamp per hour, or a cost per annum for 
3,900 hours of £32. 10s. 

This estimate of cost is borne out by the experience of places in 
which electric lighting has been carried out in a thoroughly 


| efficient manner. 


A letter was read from the solicitor to the electric lighting 
company submitting an alternative scheme and an estimate for 

ic lighting for the same area. The principal feature of the 
scheme is a combination of The arc and incandescent systems of 
lighting; each lamppost will support one arc and one incandeacent 
light. Up till about 11 o'clock the arc lampe will be lighted, 
and at shat hour due 51 lamps will x li atea and the 
arc lampe shut off. is proposal appears to offer vantages 
of a largely increased Kaont of lightin during the earlier "nales 
of night, and during the remainder of the night nearly the same 
as the lamps at' present in use afford. e following is the 
estimate for public lighting as an alternative scheme to the 
estimate a y sent in to the Highways Committee : 

Price per lamp per annum for 1,200-c.p. lamps burning up till 
11 p.m, from II p.m. 16-c.p. lamps—3, houre' lighting per 
annum if contract is given now, so that the public lighting mains 
can be put in at the same time as the private mains: 


If Corporation 
find ra pposte. 
8. 


peny 


1 


; £ s. 
30 lamps, seven years’ contract... 22 14 0 24 0 0 
99 LE » 93 . . 2115 O0 23 0 0 
» » „, » .. 21 0 0 22 5 0 
30 lampe, five years’ contract... 24 10 0 20 0 0 
60 „, ñ $6 p *. 23 10 0 25 0 0 
90 15 w. . 22 10 0 24 0 0 


THE ELECTRICAL ENGINEER, JANUARY 15, 1892. 


71 


COMPANIES’ MEETINGS. 


EASTERN TELEGRAPH COMPANY. 


Report of the Directors for the half-year ended September 30, 
1891, presented to the thirty-ninth half-yearly ordinary general 
meeting held at Winchester House on Thursday. 


The Directors submit the accounts and balance-sheet for the six 
months ended September 30, 1891. The revenue for the period 
amounted to £354,939. 5s. 4d., from which are deducted £97,130. 
15e. ld. for the ordinary expenses, and £47,047. 18s. ld. for expen- 
diture relating to repairs and renewals of cables, etc., during the 
half-year. After providing £4,816. 5s. for income tax, there 
remains a balance of £205,944. 7s. 2d., to which is added £313. 
15s. 9d. brought from the preceding half-year, making a total 
available balance of £206,258. 2s. 11d. From this balance there 
have been paid : 


Interest on debentures and debenture stock .. ...... 


£28,274 12 10 

Dividend on preference shares . 20,474 3 0 
Two interim dividends of 2s. 6d. per share each on 

ordinary aharesLssssss . . ͥ 100,000 0 0 


£148,748 15 10 


leaving a balance of £57,509. 78. Id., which is carried forward 
to the next account. The revenue includes £33,398. 188. 5d., 
dividends for tho half-year upon the Company's shares in the 
Eastern and South African, the Black Sea, the Direct Spanish, 
and the African Direct Telegraph Companies. The traffic over 
our whole system is satisfactory, and the revenue derived from 
Australian telegrams since the reduction of tariff is developin 

favourably. In accordance with the provisions of the articles o 
association, two of the directors, Sir A. J. Leppoc Cappel, K.C.I E., 
and Lord Sackville A. Cecil, retire by rotation at this meeting, 
and, being eligible, offer themselves for re-election. The auditors, 
Mr. Henry Dever, and Messrs. Welton, Jones, and Co., retire, and 
offer themeelves for re-election. 


Sir John Pender, K.C.M.G., chairman, presided at the meeting. 

Before proceeding to the business before the meeting, the 
Chairman referred in sympathetic terms to the dark shadow 
which had fallen on the Royal Family through the death of the 
Duke of Clarence, and said that the news had been rapidly com- 
municated to the vast Empire owned by this country through the 
medium of that Company’s lines. Turning to the accounts, he said 
that their message receipts for the half-year ended September 31 
last amounted to £321,135, as against £318,728 for the corre- 
sponding period of the previous year, an increase of £2,407. Divi- 

ends from their investments showed a decrease of £56. Interest 
and transfer fees had fallen off £285. The gross revenue was 
£354,939, as against £352,875, an increase of £2,066. The reduc- 
tion of rates for European telegrams, which came into operation 
onau lst last, he was glad to say had nearly been recouped, 
thus showing that there was considerable vitality in their business. 
Included in the accounts was the loss on five months’ reduced 
tariffs to Australia. The reduction was still in force, and they 
had only had eight months’ experience of it. At the end of the 12 
months he thought they would be able to make a very satisfactory 
report on this head. They had already recouped some of the 
smaller losses by increased traffics in other directions than 
Australia. They were, on the whole, very well satisfied with the 
result of the conference which was held about 12 months ago. 
He was hopeful that a considerable portion of the loss on the Aus- 
tralian traffic up to the end of September, would be made up by 
increased receipts before the end of the financial year. The total 
expenditure for the half-year under review amounted to £97,130, 
as against £91,793, an increase of £5,407. Included in these figures 
was, however, the item for special repairs at Alexandria and Port 
Beid. The amount carried to maintenance and ships’ reserve 
fund was £4,000, as against £2,500. The working expenses 
showed an increase of £4,062. The amount paid for use of 
patents showed a decrease of £661, which was a permanent reduc- 
tion, owing to some of the patente used by them having expired. 
Cable renewals and repairs showed an increase of £15,570. 
In 1890 this amount was exceptionally light, owing to their 
ships being hired by other companies. They had laid in 129 knots 
of new cable, the cost of which was included in the figures for the 
half-year. They carried forward £57,509, against £78,196, or a 
decrease of £20,666, but it must be remembered that the half- 
year ended September, 1890, was, as regarded ships’ expenditure, an 
exceptionally favourable one. He would call their attention to 
the important fact that notwithstanding the large additions to 
their cable system during the last six years, the capital expendi- 
ture under this head had remained since 1885 at practically the 
same figure, in spite of the fact that they had laid over 7,000 miles 
of new cable during that period. This half-year they had applied 
from the reserve fund the sum of £105,110 in reduction of 
capital expenditure. About 11 years ago shareholders were good 
enough to sanction what was then called an insurance fund. A 
few months ago when he was addressing the Eastern Extension 
Telegraph Company, he drew the attention of the shareholders to 
an amended system which the Board were desirous of introducing, 
and which at the present time was in the hands of the actuaries. 
Probably youths were, as far as fingers were concerned, better 
for telegraphic work than older men. If they were to get good 
people, they must hold out to them some little benefit at the end 


of their arduous life. They thought to encourage thrift and 
economy on the part of their employés by meeting them and 
adding to the sum they pi save, s0 that they might 
retire with a competency at the end of their service. Great 
confidence had to be placed in the men who worked their business, 
and they must be rather above the ordinary class, well-educated, 
well-connected men, who had some feeling of respect for their 
name and position. They had also to bear in mind that a great 
deal of their business was conducted in distant countries and 
tropical climates, and never in very.pleasant places, because they 
had to have the bulk of their staff near to the place where the 
cables were landed. Consequently, their employée led an isolated 
life, and one which did not, he thought, tend very much to healtb. 
Therefore, they should be just and generous to these youn 

fellows who embarked with them, and were in touch wit 

them through the course of their working life. These 
remarks having been received with evident approval, the 
Chairman said he was glad they approved of the scheme, of which 
he could not give them the details, as these were being worked 
out most carefully. Their business was thriving. It was carrying 
out what he always told them, that every day that they lived 
telegraphy became a greater necessity. The world could not move 
without it, aud as the world grew so must telegraphy. That 
Company was at the head of it. They still had some cables to 
duplicate, and some money yet to expend, but they took care 
before they spent the money to see where it would come from. 
Above all things, they were most desirous not to overburden 
themselves with capital. When they took into consideration 
the reduced value of money, and the fact that they 
still maintained their high rate of dividend, he thought the 
shareholders would be satisfied that their investment was good 
and sound. It was believed to be so by the whole commercial com- 
munity of this and other countries. "Taking the last two years 
and looking at the convulsions which had shaken the proudest 
houses to their foundations, when they saw the great depression 
that had followed in commerce, and when they saw the stock of 
the Eastern and Eastern Extension Companies standing higher 
than at any period of their existence, he could not offer better 
evidence of belief in their property. Moreover, when they found 
that their 4 per cent. debentures were at the present moment at 
108 to 109—that was further evidence, that as debentures and as 
an investment their property ranked probably in the first class of 
investments. He moved the adoption of the report and accounts. 

The Marquis of Tweeddale seconded. 

Several shareholders spoke with pleasure of the scheme for an 
employés’ superannuation fund, and hoped the older men would 
not be forgotten. In reply to questions, 

The Chairman said that they were not forgetting the old men. 
As to all their cables being in working order, they were above the 
average in this respect. The Company was rarely without a 
broken cable, but owing to their system being duplicated, the 
poe knew very little about such matters. A very important 

reak had taken place in the South African cable the other day, 
and had they not had their ships in order to attend to it at 
once the work might have taken two months—as it was, the 
cable was repaired in five days. They repaired their own cables, 
and some di other people's too. "They never allowed their shipe 
to lie idle if they could help it, and they never lost an opportunity 
of making them earn the nimble penny. Last half-year (1890) they 
earned outside of their own companies, by means of their shipe, 
£22,000, and the year before, £15,000. 

The resolution was then put, and carried unanimously ; as also 
were motions re-electing Sir A. J. Leppoc 1 and Lord Sack - 
ville A. Cecil, directors, and Messrs. Henry Dever, and Welton, 
Jones, and Co., auditors. 

A vote of thanks to the Chairman closed the proceedings. 


COMPANIES’ REPORTS. 


DIRECT UNITED STATES CABLE COMPANY. 


The report of the Company for the six months ended Dec. 31 
shows that the half-year's revenue, after deducting out payments, 
amounted to £45,402, against £43,346. The working and other 
expenses for the same period, including income tax, but exclusive 
of cost of repairs of cable, amounted to £17,672, leaving a balance 
of £27,729 as the net profit, making, with £3,502 brought forward, 
a total of £31,231. For the corresponding period of 1890 the 
working expenses and other payments amounted to £17,555. 
Interim dividends of 3s. 6d. per share for the quarter ended 
September 30, 1891 (paid October 24, 1891), and of 3s. 6d. per 
share for the quarter ended December 31, 1891 (payable Jan. 23, 
1892), together amounting to £21,248, have been declared, and 
after setting aside £5,000 to the reserve fund account, the balance 
of £4,982 on the revenue account has been carried forward. 


NEW COMPANIES REGISTERED. 


Electric Fittings, Hiring, and Maintenance Company, 
Limited.— Registered by Messrs. Ashurst, Morris, Crisp, and 
Co., 17, Throgmorton-avenue, E.C., with a capital of £900,500 
divided intő 40,000 ordinary shares and 500 founders’ shares 
of £5 and £1 respectively. The holders of the founders 
shares may, at any time after such shares are fully paid, 
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by a resolution passed at a meeting of such holders, deter- 
mine that each founders’ share shall be subdivided into 
founders’ shares of such smaller amount as the meeting may 
determine, and thereupon the founders’ shares shall be subdivided 
accordingly. As to the sum set apart out of the net profits of the 
company as a reserve fund, one-half thereof shall belong to the 
holders of the founders’ shares, the other half to the holders of the 
ordinary shares, and the balance of the net profite shall be divided 
into two equal parts, one of which shall belong to the holders 
of the founders’ shares, and the other half to the holders of the 
ordinary shares, and shall be divided among them in proportion to 
the amounts paid upon the ordinary and founders’ shares respec- 
tively. The objects of the Company are to establish and maintain 
cables, wires, lines, accumulators, lamps, works, and fittings of 
every description for the generation, distribution, supply, accumu- 
lation, and employment of electricity ; and to on business 
as electricians, generators and suppliers of electricity, mechanical 
engineers, manufacturers of and dealers in all kinds of apparatus 
therefor, as iron, brass, and other metal founders and fitters and 
metal workers; to effect insurances against fire or accilente 
arising from the employment of electricity. The first subscribers 
are: 


Shares 
A. Armstrong, The Albany, Piccadilly, Mꝶ/) uu... 1 
B. H. Martindale, Bickley, Kent ern 1 
W. Crookes, F. R. S., 7, Kensington Park-gardens, W. ............ 1 
F. R. Reeves, Settle-heath, Potters Bat «e . 1 
A. Palliser, jun., 21, Lime-stroet............c.cceccccccccsesscecesescssves 1 
H. Fleet, 4, Hayworth-road, Clapton .ͥ 1 
J. W. Fricker, 14, Addison-grove, Croydon 1 


There shall not be less than three nor more than seven Directors; 
the first are to be nominated by the signatories to the memorandum 
of association. Qualification: £200. Remuneration: Chairman, 
£400 ; deputy-chairman, £300; and ordinary directors, £200 per 
annum each. An additional sum, equal to 5 per cent. on the net 
profits of the Company after payment of 7 per cent. dividend, 
shall be divided amongst them as they shall determine. 


— 


BUSINESS NOTES. 


Dividend. —The Globe Telegraph and Trust Company announce 
interim dividends of 3s. per preference share and ls. 6d. per 
ordinary share. 

Cable Repaired.—The Eastern Extension Telegraph Company 
announce that their ine Kong-Bolinao cable is now N and 
teres can therefore be accepted for transmission to Manilla as 
usual. 

City and South London Railway.—The receipts for the week 
e 10th inst. were £858, against £748 for the corresponding 
period of last year, showing an increase of £110, and a decrease of 
£20 as compared with the week ending Jan. 3. 


PROVISIONAL PATENTS, 1892. 


JANUARY 4. 

. Improvements in electric switches, Wilson Henry Sturge, 

12, Cherry-street, Birmingham. (Complete specification.) 

. Improvements in telephone exchange systems. Abner 

Mulholland Rosebrugh, 107, Mutual-street, Toronto, 
Canada. 

. Improvements in generating and distributing electrical 
energy. Rankin Kennedy, Carntyne Electric Works, 
Shettleston, Glasgow. 

Improvements in distributing and converting alternating 
electric currents, and in apparatus therefor. Rankin 
Kennedy, Carntyne Electric Works, Shettleston, Glasgow. 

. Improvements in vulcanising the insulating covering of 

electric conductors. George Gatton Melhuish Harding- 
ham, 191, Fleet-street, London. (John Joseph Charles 
Smith, United States.) i 


JANUARY 5. 

. Improvements in electric drop light. Gwynne Ernest 
Painter, 11, Wellington-street, Strand, London. (Com- 
plete specification. ) 

An electric regulator. Edwin John Houghton and William 
White, 28, Southampton-buildings, London. 

JANUARY 6. 

Improvements in magnetic apparatus. Walter Thomas 
Goolden and Sydney Evershed, Woodfield Works, Harrow- 
road, London. 

. A method of utilising electrical energy for the heating of 
water and other liquids. Arnold Beaumont Woakes, 78, 
Harley-street, London. 

. A wall contact and plug for electrical conductors. 
William White and Edwin Percival Allam, 28, South- 
ampton-buildings, London. (Complete specification. ) 

Improvements in or relating to joints and attachments 
for conoontric armoured electric conductors, and the 
methods of making the same. Joseph Devonport Finney 
Andrews, 41, Parliament-street, Westminster, London. 


JANUARY 7. 


. Improved form of a dry galvanic element. 
Nehmer, 4, Grafton-street, Gower-street, London. 

. Improvements in or relating to the electro-deposition of 
tin upon metals. Edwin Charles Furby, 19, Southampton- 
buildings, London. 

An improvement in dynamo-electric machines. Siemens 
Bros. and Co., Limited, John Nebel, and William 
Abraham Collings, 28, Southampton-buildings, London. 

. Appliance for equalising the loads of the several oon- 
ductors of rotary-phase current installations. Siemens 
Bros. and Co., Limited, 28, Southampton-buildings, 
London. (Messrs. Siemens and Halske, Germany.) 

Improvements in soldering, melting, and coating metals 
by the aid of electricity. Nicholas Benardos, 24, South- 
ampton-buildings, London. 


Henry 


372. 


JANUARY 8, 


. Improvements connected with electric motors and electric 
elevator apparatus. The American Elevator Company 
(Incorporated), 55, Chancery-lane, London. (Otis Bros. 
and Co., United States.) (Complete specification.) 

. Improvements in liquid electrodes. Edmond Savary 
d'Odiardi, 55, Cornwall-gardens, London. 

. Improvements in electro-inhalers. Edmond  Savary 
d'Odiardi, 55, Cornwall-gardens, London. 

. Improvements in the electric static sprays. Edmond 

Savary d'Odiardi, 55, Cornwall-gardens, London. 

Improvements in pneumo-dynamometers. Edmond Savary 

d'Odiardi, 55, Cornwall-gardens, London. 

Magneto-voltaic electrode. Edmond Savary d'Odiardi, 55, 

Cornwall-gardens, London. 


JANUARY 9, 


. Improvements in apparatus for testing insulation electrio 
meters and alternating-current motors. James Swin- 
burne, Broom Hall Works, Teddington, Middlesex. 

. Improved variable resistances for electrical purposes, 
Rookes Evelyn Bell Crompton, 55, Chancery-lane, London, 

. Improvements in means or apparatus for producing 
decorative, advertising, or other effects by the aid of 
electricity. Rookes Evelyn Bell Crompton, 55, Chancery- 
lane, London. 

. Improvements in and relating to underground conduits 
for electric wires. Carl Axel Wilhelm Hultman, 18, 
Buckingham-street, Strand, London. 

. An improved electric battery electrolyte. George Henry 
Robertson, 47, Lincoln’s-inn-fields, London. 

. A new or improved dynamotor or oontinuous-current 
transformer, and method of winding the field magnets 
of such. Francis Murray Newton aud Tom Hawkins, 
Norfolk House, Norfolk-street, London. 


410. 
411. 


SPECIFICATIONS PUBLISHED. 


1885. 
12984“ Working metals by electric currents. Do Benardos and 


Olszewski. (Amended.) Is. 3d. 
1890. 
20838. Dry element for electrical purposes. Birkbeck. 


(Henrichsen. ) 
21031. Secondary batteries. Davies. 
1891. 
. Prepaid telephonic messages. Gould and Gottschalk. 8d. 
. Condensers for electric currents. Swinburne. 4d. 
, Transmitting electric currents. Tavernier. 8d. 


. Armatures for electrical machinery. Redfern. (Lahmeyer 
and Co.) 8d. 


4579. Eleotrio cigar lighters, ete. Binswanger and Smeeton. 6d. 
19901. Welding metals electrically. Thompson. (Coffin.) 6d. 


Is. 6d. 


COMPANIES’ STOCK AND SHARE LIST. 


Brush: . A ULT ERN uas — 33 
cSSPP. uie T — 2i 
India Rubber, Gutta Percha & Telegraph Co. 10 194 
House-to-House ã ⁰ rr y 5 hd 
Metropolitan Electric Supply ........ . q — 10 
London Electric Suppli ã . 5 lg 
Swan ite 8 33 43 
St. m A — 8% 
National Telephone .............. ..... eene b 44 
Electric Construction... i, ee 10 65 
Westminster Electrie 2 . y: 63 
" ; 5 
Liverpool Electric Supply ........... —Á U 3 25 
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NOTES. 


Leith Docks.—A committee are considering the pro- 
posal to introduce electric light at Leith Docks. 


Hawick.—Messrs. Mavor and Coulson are lighting a 
portion of the town of Hawick on contract as an experi- 
ment. 


Fareham.—The Fareham Local Board have decided not 
to oppose the local company’s application for a provisional 
order. 


Leeds Electric Tramway.—Over 100,000 persons 
have been carried on the Roundhay Park-road since the 
opening. 

Dessau.—At the Dessau central station a 120-h.p. Otto 
gas engine driving a Friteche dynamo is used, running at 
150 revolutions a minute. 

Woolwich.—The undertakers under the Woolwich 
electric lighting order have applied for six months exten- 
sion of time for depositing the £1,000 required. 

Newspaper Lighting.—The Daily Chronicle have 
now their offices lighted by electric light. The installation 
was carried out by Messrs. Paterson and Cooper. 


Average Hours of Lighting.—At Darmstadt the 
average duration of lighting for an incandescent lamp is 
300 hours, at Elberfeld 700 hours, at Berlin 1,000 hours a 
year. 


Electrical Portraits.—A speaking likeness of Dr. 
Silvanus P. Thompson appears in the Electrical World, 
N.Y., for Jan. 9, with a very appreciatory account of his 
scientific work. 


Yorkshire College.—The first of a series of free lec- 
tures in the People’s Hall connected with the Yorkshire 
College, Leeds, has been given by Prof. Stroud, D.Sc., on 
The Telephone.” 


Electric-Coloured Boy.—During a thunderstorm in 
Maine, says a recent paragraph, the skin of a boy who was 
struck by lightning turned to a dark purple, and has 
remained so ever since ! 


Vetoing the Trolley.—The Mayor of Brooklyn, U.S., 
has vetoed the proposed scheme for the introduction of the 
trolley into that fashionable suburb of New York. It is 
hoped to get his veto upset. 


Personal.—The Queen has been pleased to approve the 
appointment of Lord Rayleigh to be Lord-Lieutenant and 
Custos Rotulorum of the county of Essex, in the room of 
Lord Carlingford, resigned. | 


Electrie Railways in Franoe.—The contract for 
establishment of an electric railway between Veyrier and 
Monnetier-Mornex (Haute Savoy) has been entrusted to 
MM. de Meuron et Cuénod. 


Utilising Niagara.—lIt is expected that the first 
contract to be entered into by the company which is to 
utilise the water power of Niagara, will be for the delivery 
of power to light the city of Buffalo. 


Electric Tanning.—We have received a pamphlet 
with opinions of various authorities on the Worms et Balé 
process of electric tanning, published by M. A. Zwierz- 
chowski, 32, rue Etienne-Marcel, Paris. 


Institution.—The inaugural address by Prof. Ayrton, 
F.R.S., president of the Institution of Electrical Engineors, 
has, by reason of the lamented death of the Duke of 
Clarence, been postponed till the 28th inst. 


Yarmouth.—Upon the statement by Mr. J. Harry 
Palmer at the Yarmouth Town Council, that electric light 
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would cost twice as much as gas for the public lighting, the 
question was referred back to the committee. 


Hammersmith.—The Hammersmith Vestry, after two 
hours' debate, have given their consent to the provisional 
order for the electric lighting of the district by the Putney 
and Hammersmith Electric Lighting Company. 


City and South London.—We understand that a 
meeting of the shareholders of the South London Electric 
Railway will be held shortly to consider the question of 
the immediate extension of the railway to Islington. 


Cleckheaton Town Hall.—The formal opening of 
Cleckheaton Town Hall will take place on February 10th, 
and the electric light, obtained from a 14-h.p. gas engine, 
has been installed, and will be used on the occasion. 


Battersea—4A special committee of the Battersea 
Vestry is considering the question of electric lighting, and 
the Board of Trade has been asked to defer decision on 
applications for provisional orders until the matter has been 
dealt with by the Vestry. 


Mutual Telephones.—We have received the January 
list of subscribers to the Mutual Telephone Company, of 
Manchester, which indicates the continued energy and 
increasing prosperity of the company. The list already 
contains about 900 names. 


Roya] Society.—At the Royal Society on Thursday 
papers were read by Major Cardew, “On a Differential 
Electrostatic Method of Measuring High Electrical Resist- 
ances”; Prof. Schuster, F. It. S., and A. W. Crossley, ‘On 
the Electrolysis of Silver Nitrate in Vacuo.” 


Moffat (N.B.)—The Moffat Municipal Authority had 
the question of lighting the town by electricity before 
them at their last meeting. The clerk was directed 
to enquire upon what terms Mr. J. J. Hope-Johnstone, of 
Annandale, will grant the dyemill water power for that 
purpose. 

Whitehall Club.—A dinner of the electrical engineers 
who are members of the Whitehall Club is to be held on 
Friday, the 29th inst., at the club. It is hoped that Mr. 
Tesla will be present, unless the postponement of his 
lecture from the 28th inst. to February 3 delays his arrival 
in London. 


Dewsbury.—At the meeting of the Dewsbury Town 
Council held on Friday, the Gas Committee reported that 
they had sent out circulars to 221 persons and firms, en- 
quiring if they would take the electric light in case the 
Corporation laid down a public installation, and only nine 
had given assent. 


Jarrow.—At the monthly meeting of the Jarrow Town 
Council on the 13th inst, it was recommended that the 
town clerk be instructed to communicate with three or four 
of the principal electric lighting compenies in the district 
inviting them to apply for permission to supply the 
borough with the electric light. 

Proposed Eleotric Railway in Paris.—The Prefect 
of the Seine, says Dalziel, has received a proposal from & 
firm in London for a concession to construct an under- 
ground electric railway in Paris on an entirely new system. 
The suhway would extend over 25 kilometres, and have 
five branehes, connecting all the chief points of the capital. 


London Electric Railways.—Among tho private 
Bills which passed the examiners last week was one for the 
extension of the City and South London Electric Railway 
to Islington. In respect to the proposed Waterloo aud 
Royal Exchanye Railway there was no appearance on 
behalf of the promoters, and the Bill was struck out of 
the list. 
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Taunton.—At the monthly meeting of the Taunton 
Town Council on the 13th inst., the proposed acquirement 
of the properties of the gas and electric light companies 
was discussed at some length, and ultimately the matter 
was referred to the Streets and Highways Committee and 
the Finance Committee, who will be merged for the con- 
sideration of the subject. 


Nottingham.—The celebrated Castle Museum at 
Nottingham is to be lighted by electric light. Mr. G. H. 
Wallis, the curator, will show the rooms. Persons desirous 
of tendering may send in sealed tenders and specifications, 
to be opened at the next meeting of the Castle Museum 
Committee. Further particulars of the curator, or of Mr. 
Samuel G. Johnson, town clerk. 


Lynton and Lynmouth.—The electric light is rapidly 
becoming appreciated in Lynton and Lynmouth. Mr. 
H. H. Benn, the proprietor of the works, has just installed 
the light in the Devon and Cornwall Bank, as well as the 
manager's residence—the first private house in the neigh- 
bourhood in which the electric light has been adopted, and 
the result is found very satisfactory. ` 


St. Helens.—A Local Government Board enquiry has 
been conducted here by General Phipps Carey, partly 
‘relative to the electric lighting of the Town Hall, which is 
greatly desired. The town clerk explained that there will 
be 335 16.c.p. lamps throughout the building, the engines 
and dynamos being regarded as a temporary arrangement 
until the whole town has the electric light. 


Liverpool.—The Watch Committee of the Liverpool 
Corporation on Monday considered a memorial from 448 
commercial firms in the city using the electric light, praying 
the Corporation to consent to the application of the Liver- 
pool Electric Supply Company to extend the term of 
purchase in the city to 42 years. The committee decided 
that they could not grant the application in its present 
form. : 

Lauffen-Frankfort Plant.—Recent statistics of the 
figures obtained with the Frankfort transmission plant 
show that the commercial efficiency was over 72 per cent. 
The cost per effective horse-power was about £56. 10s., the 
distance of transmission being, as will be remembered, 110 
miles. It was half expected that there might be extra- 
ordinary losses not deducible from Ohm's law, but the 
results show that this was not the case. 

Shorediteh.—A communication from the Gas Light 
and Coke Company was read at the last meeting of the 
Shoreditch Guardian Board, stating that the price of gas 
would be raised to 3s. ld. per 1,000ft., an increase of 4d. 
per 1,000ft. It was suggested that Mr. Joyce, the engi- 
neer, should be consulted as to the employment of electric 
light. The question was referred to committee in order 
that they might consult with the engineer. 


Waterford.—Tenders are required for the public 
lighting of part of the city at present lighted by electricity, 
and also in the alternative for the public lighting of the 
entire city, either by gas or electricity, for periods of two, 
five, or ten years, from September 1, for the Public Lighting 
Committee. Tenders to be sent to Mr. Joseph W. Howard, 
town clerk, by February 1. All information can be obtained 
at the office of Mr. M. J. Fleming, borough surveyor, The 
Mall, Waterford. 

Tesla's Experiments.—During the past six months 
Mr. Tesla has been hard at work developing the experi- 
monts he gave before the American Institute of Electrical 
Engineers, in the direction of important practical applica- 
tions. Some of the points of his work are already 
embodied in patents on incandescent lighting and on con- 
dausers Many of the practical difficulties have already 


been overcome, and it is hoped that ere long the results 
may be seen in commercial use. 


Evil (Telephonic) Communications Corrupt."— 
At Dundee the National Telephone Company sued John 
Milne and Son for £8. 10s., rental of telephone. Mr. 
Urquhart, for his clients, stated that inefficient service was 
given at the time of the day most required, and urged that 
half the profanity amonst the Cowgate merchants was due 
to the bad telephone service. It was by no means 
improving to their morals. The case is being continued. 


The Old Students' Association.—In accordance with 
the announcement made at the last annual dinner Mr. 
Reginald J. Jones has been obliged, owing to pressure of 
professional work, to resign the hon. secretaryship of the 
Old Students’ Association. Mr. E. B. Vignoles has been 
appointed as hon. secretary and hon. treasurer, and Mr. A. 
E. Ruddock as assistant hon. secretary. All correspondence 
and subscriptions should therefore in future be sent to Mr. 
E. B. Vignoles, 28, Lanhill-road, Elgin-avenue, W. 


Electric Leakage through Snow Contact.—Snow 
has fallen so heavily in the districts of Gex, Nantua, and 
Bugey, says Dalziel’s correspondent at Lyons, that tele- 
graphic communication has been suspended. Curious 
phenomena have occurred at Culos, where electric light 
wires have been so heavily covered with snow that a kind 
of partial contact has been established, and a series of 
lightning flashes between the different wires has been 
going on for some time, to the great delight of admiring 
crowds. 


Cantor Lectures.—Before the Society of Arts, on 
Monday next, January 25, Prof. Forbes, F.R.S., will 
deliver the first of his series of the Cantor lectures on 
“ Developments of Electrical Distribution.” Lecture I. will 
deal with low-pressure supply ; comparison between 1885 
and 1892; central station v. isolated plants; electricity v. 
gas; cost of feeders and mains; management of feeders ; 
use of recording apparatus; house wiring; three and five. 
wire systems ; use of motor-dynamos as compensators ; and 
use of batteries. 


Contraction of Copper Mains.—A new cause of 
interference of the electrie light supply has been found in 
the action of frost. A drop of some 20deg. took place a 
little while ago, it will de remembered, and at Bath the 
light failed at this time, due, Mr. Massingham states, to 
contraction and expansion in the joints of the main. The 
Electric Light Committee of the Bath Town Council is to 
make an exhaustive report upon the subject. It would be 
interesting to hear if any other companies have experienced 
difficulties from the same cause. 


Electric Canal Boats.—Electric motors for canal 
boat propulsion has been often proposed with many 
variants in design. A likely scheme is that described in 
the N. Y. Electrical Engineer, as proposed by Mr. Otto 
Büsser. A stationary cable is laid along the bottom of the 
canal. This cable passes over sheaves in the canal boat, 
driven by a motor, the current for which is supplied by 
trolley wires in the usual way. A peculiar feature is that 
the installation is transportable, being fitted on the gun- 
wales of the boat as it enters the canal, and removed at 
the further end. 

Glasgow Tramways.—At last week's Glasgow Town 
Council meeting, Bailie Paton intimated that the Tramway 
Committee had found that the offer of the General Electric 
Traction Company would enable the Corporation to work 
the tramways at ld. per mile less than it could be done 
by animal power. This would be a saving of £18,000 a 
year. It was proposed at the end of the lease, two and a 
half years hence, to begin to use electricity for some por- 


THE ELECTRICAL ENGINEER, JANUARY 22, 1892. 


75 


tions of the line. The committee were negotiating with 


the tramway company for the whole or part of the stabling 
and plant. 


Factory Lighting.—The New York Mills, in Nidder- 
dale, which about three years ago were purchased by 
Messrs. Thomas Gill and Sons, twine manufacturers, and 
have since been rebuilt, are now lighted by the electric 
light, the dynamo being worked by a turbine placed 
specially for the purpose, so that the mill machinery and 
the electric light may be worked independently of each 
other. The installation has been carried out by the Roper 
Engineering Company, of Bradford. This is the first 


instance of the electric light being brought into practical 
use in the district. 


Fire Alarms at Chiswick.—The Chiswick Local 
Board met last week to consider and, if thought expedient, 
to accept tenders for the erection and maintenance of fire 
alarm posts, calls, ete. Tenders were opened as follows : 
Roxburgh and Co., with telphones £330, without £290; 
Messrs. Blenheim and Co., with, £379 ; Messrs. Spagnoletti 
and Crookes, with £415, without £365; Mr. F. E. Stuart, 

rith £438. 17s., without £368. 17&; and the Home Tele- 

phone Company, with £300, without £265. The Board 
decided that Dr. Diplock, as captain of the fire brigade, 
should consult with the surveyor on the tenders and report 
to the Board. 


St. Pancras.—The arc lights at St. Pancras have 


been turned on in Tottenham Court-road to the satisfac- 
tion of the inhabitants and the members of the St. Pancras 
Vestry. The turning on took place on Friday, and on Satur- 
day in the small hours, the Electricity Committee, attended 
by Prof. Robinson and Mr. Eccleston Gibb, made some 
experiments as to the comparative intensity of lighting of 
the electric light and the gas. The 12 Brockie-Pell arc 


lamps were found to give considerably more light than the 


85 gas lamps, besides rendering unnecessary some of the 
gas lamps down the side streets. Euston- road, from Trinity 
Church to Euston-square, has been similarly lighted since 
Tuesday. 


Chester.—At the monthly meeting of the Chester Town 
Council, on the 13th inst, Alderman William Johnson 
moved, and Mr. J. J. Cunnah seconded, the adoption of a 
recommendation of the Watch Committee that a sum not 
exceeding £20,000 be voted for providing a first installa- 
tion of the electric light for Chester. Alderman H. T. 
Brown opposed the motion, on the ground that if the 
matter were taken up by the Corporation all the risk and 
loss would fall upon the citizens, and they should be taxing 
the whole town for the purpose of making up the deficiency 
in the working expenses for the benefit of a few individuals. 
This was evidently not the feeling of the Council, as after 
considerable discussion the motion was carried by a large 
majority. 

Mining Engineers.—[]t is proposed to establish a 
London Institute of Mining Engineers, having for its 
objects the advancement and encouragement of the sciences 
of mining, metallurgy, engineering, 
industries, the interchange of opinions by the reading of 
communications from members and others, and by discus- 
sions at general meetings, upon improvements in mining, 
metallurgy, engineering, and their allied industries, and the 
publication of original communications, discussions, and 
other papers connected with the objects of the institution. 
It is suggested that the institute should be lodged in suit- 
able offices, which might also be jointly occupied by the 


Federated Institution of Mining Engineers. A spacious hall | 


for meetings and for the formation of a mining library is 
also contem plated. 


and their allied | 


Medical Electricity.— The Institute of Medical Elec- 
tricity has done useful work in introducing scientific 
electricity to the medical profession, and the earnest work 
of Mr. H. Newman Lawrence and Dr. Harries will certainly 
not be lost. But we suppose the institution did not pay as 
well as was expected, for it has lately been wound up 
voluntarily. Mr. H. Newman Lawrence is carrying on the 
same work upon his own account, and has opened rooms at 
36, St. Martin’s-lane, where he is intending to continue to 
treat patients by electricity and massage. Mr. Lawrence 
has our best wishes, as although the subject is difficult 
ground, his long work in attempting to apply electricity 
scientifically to the relief of paralysis, the *'cataphoric 
medication," or dosing by electro-deposition of drugs, and 


| other matters, have helped to pave the way to better uso 


of electricity in medicine. 


Edison Electric Railway.—The announcement of 
a novel and practical system of electric railway without 
overhead trolley wires by Mr, Edison some time back 
stopped, it appears, very many contracts for the trolley 


| system being completed, the street railway companies in 


many instances preferring to wait until the value of the 
Edison system was demonstrated. Mr. Edison has issued a 
proclamation which will at any rate allay the fears of somo 
of the other street railway engineers. He has authorised 
the statement that the new system is designed exclusively 
for roads of heavy traffic, in large cities, where the expense 
of a fresh line is warranted by the traffic, and where the 
overhead trolley is not admitted. The new system," the 
statement continues, will not be applicable, in a commer- 
cial sense, to long roads running less than 50 cars simul- 
taneously. It must, therefore, be understood that outside 
of the large cities the best system that can be advocated is 
the trolley.” 

Inverness. A committee meeting of Police Commis- 
sioners was held on Monday to consider the question of 
introducing electricity or extending the gas works by an 
expenditure of £10,000. The gas manager recommended 
that his scheme be modified to the extent of £2,300, but 
the convener of the Lighting Committee moved that the 
original scheme be adhered to in view of the improbability 
of the electric light being introduced. A motion in favour 
of delay to allow further discussion of the electric light 
scheme was moved by Mr. James Cook. Mr, Wm. Smith 
read a letter from a firm of London electric lighting engi- 
neers to the effect that the idea of generating the light at 
the Falls of Foyers was out of the question for a town of 
the size of Inverness, as it would lead to an expense of 
about £50,000; and Mr. Smith argued that this was the 
only scheme which could be entertained, as the taking of 
water from the Caledonian Canal would lessen the volume 
of the River Ness, and lead to litigation with fishing pro- 
prietors. After discussion, it was finally agreed to proceed 
at once with the extension of the gas works, provided the 
Police Commissioners are agreeable. 


National Telephones.—A mecting of the Executive 
Council of the County Councils Association was held on 
the 13th inst. at the Guildhall, Westminster, Lord Thring 
in the chair. Among those present were Lord Baring, 
Baron Dimsdale, M.P., Sir John Dorington, M.P., Mr. 
Littler, Q.C., C.B., and representatives from Bedfordshire, 
Lancashire, Middlesex, Hertfordshire, Hampshire, Essex, 
Surrey, Monmouthshire, Lincolnshire, Northamptonshire, 
Gloucestershire, and Westmoreland. The Executive 
Council considered the private Bill which has been 
deposited in the Private Bill Office of the House ‘of 
Commons for the purpose of affording “to the National 
Telephone Company, Limited, additional facilities for con- 
ducting the business of telephonic communication,” and 
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resolved “That the attention of the Local Government 
Board and of the Board of Trade be called to the highly 
objectionable provisions contained in the National Tele- 
phone Company's Bill, and that it be suggested that the 
subjects contained in it ought to be provided for in a Bill 
introduced by a Government Department.” It was 
arranged that the annual meeting should be held on the 
17th of next month at the Guildhall, Westminster. 


An Electrical Fog Bell.—The port of Ravenna in the 
Adriatic has recently, says the Times, been provided with a 
fog bell, the invention of the Abbé Ravaglia, worked by 
electricity. It is situated at the end of the mole leading 
into the harbour, and the current is conveyed to it from a 
battery in the lighthouse about a kilometre distant. The 
apparatus for striking the bell consists of a magneto- 
electric motor planted in the bell tower, and connected to 
a mechanical puller. When the current from the battery 
passes through the armature of the motor, the motion of 
the armature is caused to turn a disc having pins 
projecting from its border. These pins catch on the 
end of a pivoted lever as the disc revolves, and by 
raising one end of the lever depress the other, thereby 
pulling the bell chain and making the hammer strike the 
outer rim of the bell. A rapid series of strokes is the 
result, and the loud continuous note is heard for a long 
way. The battery employed is the constant form of 
Daniell, and a galvanometer is kept in the circuit to show 
that the current is of proper strength. A telephone circuit 
also enables the attendant at the lighthouse to hear the 
“drone” of the motor and thus know whether it is working 
at its proper speed. Such an apparatus is, under certain 
circumstances, cheaper, simpler, and more convenient than 
a steam syren or a bell actuated by the waves. 


Pontypridd.—A deputation from the Pontypridd 
Chamber of Trade waited upon the Pontypridd Local 
Board last week for the purpose of bringing before the 
notice of the Board the lighting of the town, and urging 
upon them either to purchase the present gas worka or to 
undertake the lighting of the town by electricity or some 
other illuminant. The deputation was introduced by Mr. 
H. S. Davies (president of the Chamber of Trade), who stated 
that in view of the ineffective lighting it would be desirable 
to take over the lighting themselves. Mr. Leyshon, chair- 
man of the Board, said he was glad the deputation had 
waited upon them, as this would strengthen their hands. 
It was understood that the gas company intended to spend 
£2,000 on extensions. Councillor Roberts thought that par- 
tial lighting by gas and partial lighting by electricity would 
lead to difficulties. He agreed with the purchase of the 
gas works. Mr. Snape said the capital of the present com- 
pany was not sufficient to meet the requirements of the 
district by properly enlarging the works. It was ultimately 
decided that the gas company should be written to and 
asked if they were prepared to treat with the Board for 
the sale of the works, and it was further decided to engage 
an expert to value the gas works. Perhaps, with further 
information before them, the Board would not be opposed 
to the introduction of electric light as well as gas. At any 
rate the present would seem a favourable opportunity for 
bring forward the subject. 

Sunderland.—A special meeting of the Highways 
Committee of the Sunderland Corporation has been held 
to consider offers for lighting with electricity that part of 
the town comprised in the provisional order which was 
obtained by the Corporation in 1891. Applications had 
been invited by the Corporation from companies prepared 
tu take over the powers, and two were received—viz., 
from the Brush Electric Supply Company and Messrs. 
Andrews and Co., London. The former proposed to 


take over the order with all ite obligations on con- 
dition that the Corporation assisted them to form 
a local company, with arrangement for repurchase ; 
that the public lighting should be given at such price 
as should be arranged hereafter ; and that rio concession of 
any kind be granted to any other company. Messrs. 
Andrews proposed to take over the area mentioned in the 
provisional order, to supply it with electricity for lighting 
purposes on the alternating-current high-pressure system at 
a uniform charge of 33d. per Board of Trade unit, and to 
pay the Corporation a rental of £100, together with a 
royalty according to the consumption. They required pay- 
ment for the goodwill if at the end of 21 years the Corpora- 
tion wished to acquire the concern. The terms of both 
offers were discussed, and it was ultimately agreed to 
submit the same to Mr. Shoolbred, who had previously 
been consulted by the committee with regard to the pro- 
visional order, and to await his report. 


Walsall.—At the monthly meeting of the Walsall 
Town Council on Monday, a resolution was proposed by 
the Mayor, “ That the Council carry out themselves their 
electric lighting order of 1890, and that they proceed to 
provide an electric lighting plant on the lines suggested in 
the report of Mr. Frederick Brown, A. I. E. E., at an esti- 
mated cost of £21,450, and that the Electric Lighting 
Sub-Committee be authorised to prepare and present for 
consideration plans and specifications of the proposed 
work, and a detailed estimate of the cost of the same." He 
said that they had to establish the light in the town, and 
the only question was whether it would pay. Mr. Brown 
held that with 2,000 lights of 16 c.p. each. they 
would realise £1,266 a year profit on the expenditure 
of £21,000. He felt sure that this would be a step 
in the right direction, and that it was wise to keep 
the matter in their own hands. Birmingham certainly had 
not done their own electric lighting; but Birmingham did 
not always set a perfect example. Alderman Evans 
seconded. The Mayor stated that the streets at present 
proposed to supply were Digbeth, and Park, Bradford, 
Bridge, High, Darwall, Lester, and Goodall streets. 
Councillor Dean asked whether they would not at once 
include the centre of Bloxwich? Councillor Bowen sug- 
gested the centre of the Pleck as well while the Mayor 
said that they thought it would be wise to deal with the 
centre of Walsall first. Alderman Lindop, in reply to 
Councillor Powell, said that the plant might be completed 
in about eight months. 

City Lighting.—The directors of the City of London 
Electric Lighting Company, in announcing the issue of 
9,848 ordinary shares at Ds. premium, give some informa- 
tion as to the progress of the City lighting. The two 
generating stations at Meredith's Wharf, Bankside, and at 
Wool Quay, Lower Thames-street, are both working. The 
supply of current has been commenced from each, and the 
erection of additional generating plant is being actively 
proceeded with. Queen Victoria-street, Gracechurch-street, 
King William-street, and Cornhill are already lighted, and 
the work is so far advanced that the lighting in many other 
of the main thoroughfares of the City will be commenced 
in a few weeks. In consequence of the exceptional facilities 
granted by the Commissioners of Sewers since their meeting 
of December 1 last, the opening up of the main thoroughfares 
has proceeded very rapidly, and the present rate of progrese 
isabout a milea week. This will enable thecompany to reach 
the best paying districte of the City at an early date, and the 
earning of a substantial revenue will consequently be mate- 
rially hastened. Withreference to private lighting, they state 
that since the lighting of the Mansion House from the 
company’s mains in December last the engineering staff has 
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been continuously employed in connecting the premises of 
further customers. Signed applications for about 13,000 
lamps have been already received, and are being added to 
at the rate of 1,500 a week. Informal applications for a 
large additional number have also been made. With 
reference to revenue, an encouraging statement is made. 
For obvious reasons, they say, it is necessary when estab- 
lishing an electric supply station to provide a staff out oí 
proportion to the amount of current at first delivered. 
In spite of this drawback, however, Mr. David Cook, the 
company's recently-appointed manager, reports the revenue 
already being earned to be in excess of the eurrent expendi 
ture at the generating stations. 


Accrington.—The Corporation of Accrington having 
obtained their provisional order for thesupply of electric light, 
a scheme for the erection of a central station, with the laying 
of mains in the principal business thoroughfares, is now under 
consideration. The Council have issued a circular mean- 
while to the inhabitants, in which they say: Before 
establishing the central generating station, the Corporation 
is anxious to carefully ascertain what demand for the 
supply of electricity can be depended upon in the district 
in which the first mains are proposed to be laid, and as 
your premises are within that district will you please 
inform the Corporation whether you propose making use 
of the light and to what extent. The Corporation being 
desirous of affording information as to the probable cost of 
using the light, has consulted Mr. J. N. Shoolbred as to the 
price of the electric light in Accrington, as compared to the 
present price of gas. The price of the electricity to be 
supplied by the Corporation is limited by the provisional 
order not to exceed 8d, per unit. The illuminating value 
of a unit of electrical energy is about equal to that of 100 
cubic feet of gas, so 10 units, with incandescent lamps 
of 16 c.p. each, will produce an amount of illumination 
about equal to 1,000 cubic feet of gas supplied by the 
company. This electrical energy, if supplied at 6d. per unit, 
is equivalent to gas at 5s. per thousand cubic feet. 
cost of supply will, of course, vary with the demand—the 
greater the demand the less the Corporation will be able 
to supply the light at. To add to the cost of the light will 
be the meter rent at 10 per cent, as with gas meters, 
unless the consumer supplies his own meter. The consumer 
will, of course, provide his own internal fittings and lamps, 
and as regards these he is advised to make his own 
enquiries, the cost of same varying very much in the 
character of the fittings, the position and number of lights, 
and the internal arrangement of the premises to be lighted. 
It may, however, be stated that in the case of new build- 
ings the internal fittings for the light have been found to 
cost about one-half that of gasfittings." 


Unit Pole.—Mr. Chas. E. Emery made some sensible 
remarks with reference to unit pole and lines of force in 
the discussion on the recent paper on “ Magnetic Reluct- 
ance, by Mr. A. E. Kennelly. "In investigating the 
formule for the construction of motors and dynamos," 
says Mr. Emery, “it becomes quite evident that 47 is 
nothing more or less than a simple arithmetical coefficient 
which, in this connection, has nothing to do with its 
customary significance as expressing the surface of a sphere 


of unit radius. It is thought that this should be empha- 


sised by writing the figures instead of the symbol, or, for 
convenience of calculation, substituting a single special 
character, for instance a, for it, and stating its numerical 
value. The artificial conception that a line of force 
radiates from a unit of surface of a sphere of unit radius 
may be comprehended so far as the unit is concerned, 
but has not the slightest applicability in practical 
work. The conception causes great difficulties in the 


The | 


minds of students”—as well it may. The conception 
which we should like to see adopted, that unit pole is that 
produced by one line of force, on the other hand though 
interfering with the balanced theorisings of mathematicians, 
would lead at once to simple explanations of most of the 
ordinary phenomena of magnetism and induction. The 
metre itself, as Mr. Emery remarks, and we should do well 
to remember in these discussions, "is nothing more or less 
than the distance between two marks on gold plugs ona 
platinum bar," even as our own yard. He adds, “It must 
not be thought that the use of absolute measure in electrical 
formule for proportioning dynamos and motors secure 
absolute accuracy, There is apparently no numerical 
coefficient at the beginning of such formule which can be 
modified to suit the conditions, but allowances are neces- 
sarily made at another stage of the calculation, as the 
number of lines of exciting force must be 20 to 40 per 
cent. in'excess of those used across the armature.” He 
recommends the factor which Towle, engineer to the 
„Great Eastern,” said should be embodied in every 
formula—K = common sense, There is a great deal in 
this, as every practical designer of dynamos well knows. 


Rotary-Current Plant.—A complete “ Drehstrom ” 
plant is now being installed for experimental testing at 
Messrs. Greenwood and  Batley's rooms in Albany- 
mansions, Victoria-street, and has already been visited by 
many electrical engineers. The plant has been brought 
over from the Allgemeine Company, of Berlin, by Mr. 
Henry Edmunds and Mr. Reckenzaun, and installed in the 
rooms placed at their disposal by Mr. Blackwell, of 
Messrs. Greenwood and Batley. It has already undergone 
some interesting tests at the hands of Mr. Kapp, and 
has been shown by him at his lecture to the Royal 
Engineers at Woolwich. The plant consists first of an 
ordinary continuous-current dynamo, driven as motor 
from the Westminster mains at 105 volts, the current after 
having entered the armature of this motor being taken off 
to ring collectors connected at points 180deg. from each 
other in the segments, this giving a three-phase current. 
The field magnets are excited by a separate wire from the 
mains, but the total current used, about 50 amperes, 
passes through a single ammeter. Both field and 
armature currents are controlled by resistances. The 
three-phase current is led first to a reversing switch, 


|-passing through the ammeter which registers one-third of 


the total current. This ammeter, when we visited the 
plant, showed 29 amperes. The voltage between any two 
of the three wires remains the same, and lamps can be 
lighted on any two of the wires. The pressure was 59 volts, 
The three-phase current passes to a small rotary-current 
dynamo having three collectors. In this particular 
specimen the current generates a rotating magnetic 
field in the armature, which, reacting on a laminated iron 
case surrounding it, rotates, and so drives another ordinary 
dynamo connected to the motor shaft. This dynamo 
lights 29 100-volt lamps. We understand that Mr. Kapp’s 
tests showed the efficiency of the motor to be about 80 per 
cent. In the new form of motor which is being prepared, 
the rotating field will be induced in the stationary field 
magnet, and the armature will be a solid core dragged round 
by the rotary field. This form of rotary-current motor 
has the advantage of doing away with the need of collectors 
and brushes, the wires being connected direct to the 
motor. The motor starts under full load. The speed 
of rotation at full speed is not quite synchronous to 
that of the supply motor, but less a certain lag due to 
the mechanical friction. The plant is extremely interest- 
ing, as being the first installation of the Drehstrom“ 
motors in England. 
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THE CRYSTAL PALACE EXHIBITION. 


The Exhibition is gradually approaching completion. 
Chaos is giving place to order, and in the machine depart- 
ment especially & vast amount of work has been done since 
our last issue. Almost all the stands have now machines 
in running order, and the variety of gas engines will 
prove a characteristic of the Exhibition. While, however, 
we may admire the diversity of this class of engines, and 
the eagerness to produce them shown since certain patents 
lapsed, the engineer will turn with greater admiration 
to some of the examples of steam engines at work. 
Messrs. Davey, Paxman, and Co. have finished the 
erection of the 250-h.p. engine driving Kapp's dynamo, 
and at the time of our visit it was running with great 
smoothness and without noise. Messrs. Easton and 
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showing ready-fitted suites of rooms than by showing 
dynamos; and it must also be remembered that the adop- 
tion of the light means the adoption of the dynamo. Hence 
we should all support the enterprise of those firms who 
bave gone to the expense and trouble of showing how apt 
a means of illuminating handsomely-furnished and costly- 
decorated rooms is afforded by the incandescent lamp. 

We have already referred more than once to the well. 
arranged exhibit of Messrs. H. and J. Cooper, designers 
and decorators, of 8 and 9, Great Pulteney-street, W., 
which will be found at Stand 203 in the South Gallery. 
Owing to the fact that the suite of rooms shown by this firm 
was complete down to the smallest detail on the opening 
day, we are able to give a description of them in our present 
issue. Later on we shall hope to publish some sketches, 
which will give an idea of the design and decoration of the 
different rooms. 


|| 
i | 


LL ALI lad 
AX Pa 


e n m 


— 


a^ Tai 
1 — = 
Li — e, 
E — ri ee uot ono 
h à i 
r REANA 
[I—1 A W 
— A 
f 2 - * | 
- E x -— 
2 = A 
— = 
—— 


fí Mui | l 
0 8. 


i 


| 
4 
H 


J 


Hil 


— E 
NP. tay 
o. = 
a PX - UN - * 
— T. . 
— a 
I Lor D 


n 
— 
= 
—— 
2 — 
— — i= p 
L- — 
=. Tee 
= 


- — 
— d — 

— 9 

Ss TA 


i 

E RI EE 

dps mme . — t 
— m m - 


The Dining Room.—Measrs. Cooper's Exhibit. 


Anderson, too, are driving Prentice's dynamos with their 
engine. Crompton and Co. have a splendid specimen of 
Crossley's gas engine going. Siemens’s are using Willans 
and Robinson's engines, and so on. Probably the Machine 
Room will be complete by the end of the month, when it 
will be well worth a careful examination. In the body of 
the building several stands are yet bare, some not even 
commenced, and in the galleries much still remains to be 
done by the art furnishers and decorators. 

One of the characteristic features of this Exhibition will 
be found in the upholstering department. A variety of 
firms have furnished rooms with a special view to their 
being lighted by means of incandescent lamps. It has been 
remarked that visitors will probably prefer to wander among 
these luxuriously-furnished rooms rather than among 
the moving machinery in the Machine Room. It must be 
remembered, however, that if householders are to be in- 
laced to patronise the electric light, more will be done by 


Though the suite has been erected with great care and 
completeness of detail, the exigencies of space and position 
have, as in the case of a theatrical stage, made it necessary 
to play some tricks with actualities. So we enter through a 
handsome grilled screen of wrought iron, which is worthy 
of more than a cursory glance, and make our exit at the 
other end of the suite, through a draped archway, whose 
existence is easily blotted out by a slight effort of the 
imagination. The suite consists of a dining-room, boudoir 
and bedroom, each decorated and furnished in a different 
style. We will begin with the dining-room, the dimensions 
of which are 22ft. by 15ft. It is a handsomely furnished 
room with two delicately-draped windows overlooking the 
Winter Garden. The table in the centre is laid and 
looks provokingly tempting. At the end by which we 
have entered is the fireplace, arranged as an ingle- 
nook, of carved oak in the Early Renaissance style. 
In the recess of this nook are cosy seats covered with 
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Genoese velvet in Venetian design. Incandescent lamps 
in the corners give a mellow light, and with a bright fire 
on the hearth this would be just the place for building 
castles in the air, or for a tête-à-tête with some congenial 
spirit. The walls are panelled with pictures of the 

emish school, whilst the windows are flanked on either 
side by armour, which has a novel and striking effect. 
Near the ingle-nook is an old-fashioned armchair, a repro- 
duction of the eighteenth-century style, and marvellously 
comfortable for bones of all ages. The chairs placed round 
the dining-table owe their design to the times of good 
Queen Anne, and are light and graceful in appearance. 
Opposite the fireplace are massive carved oak entrance 
doors, surmounted by a pediment carved with much spirit. 
The floor, of patent removable parquet, is covered 
with a fine Anatolian carpet. The table, which, as we 
have intimated above, is laid for dinner, is furnished 
with Venetian glass, and seasonably decorated with 
mistletoe. The centre-piece consists of a frosted branch 
of hawthorn with bird and, if we mistake not, nest 
also—which is not quite in accordance with the 
usual course of things natural. The table is lighted by 
candlesticks fitted with imitation candles carrying incan- 
descent lamps, and by other lamps ranged round the room 
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candlesticks of pierced brasswork, standing some 4ft. high. 
Near the canopied divan stands a coffee-table with a top 
consisting of one large circular Persian tile, the colouring 
of which is lovely. A second coffee-table of Damascus work, 
inlaid with mother-of-pearl and silver, stands in another. 
corner of the room near the Mecca niche. The Cairene 
apron-piece of the room has a tented roof, in keeping with 
the Eastern character of the furniture and decorations. 
The boudoir is lighted from reproductions of antique 
Arabian vases hanging from the apron piece. The floor is 
covered with matting, over which are laid rugs and mata. 
In truth 'tis a room wherein to listen to the 1,001 nights, 
or whisper into sympathetic ears those soft nothings which 
mean so much—a room full of rich colour, and yet a room 
in which a tired mind and aching eyes might well find rest. 

From the boudoir, a doorway, the soffits of which are 
supported by beautifully carved stalactite brackets, the 
whole being draped with gold silk gauze, leads to a 
bedroom, which may be termed an English rendering 
of the Louis Quinze style. From the exclamations 
escaping visitors of the fair sex on entering this 
room, we may take it that “lovely” and “ exquisite” 
are the proper terms to apply to it. The principal 
decorations are in salmon and white. The ceiling 
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A Corner of the Boudoir and Bedroom.—Messrs. Cooper's Exhibit. 


so as to light the pictures. Taken as a whole, when lighted, 
this room has an appearance of cosiness and warmth which 
draws frequent exclamations of delight from visitors. 
Everything is tasteful and harmonious, and the lights are 
judiciously placed so as to give a good effect without 
intruding themselves on the eye. 

From the dining-room we pass into an Oriental boudoir, 
which will assuredly excite covetous feelings in the breast 
of many a fair visitor to the exhibition. Exactly 
opposite us as we enter is a plaster cast reproduc- 
tion of an Arabian niche, such as is usually placed 
in Eastern mosques to denote the position of Mecca. This 
niche, with its gorgeous gilding, surmounts panels of rare 
old Persian tiles of antique colouring. To the left of the 
niche is a specially designed window in the Arabian style, 
the powerful colouring of which has been most harmoniously 
blended. In another corner are divan seats with a canopy 
of rich silk, upheld by inlaid Persian spears. The seats are 
covered with fine embroidery and provided with embroidered 
cushions. In the wall close by is a beautifully designed 
Arabian panel of very fine lattice work. A large wall panel 
of plate glass, overlaid with gilt palm fret, adds much to 
the beauty of the room. Beneath it is a seat in embroidered 
Moorish work, which is flanked by a pair of very fine Persian 


hand-painted with cupids, 
rom this centre-piece falls a silk draping 
which reaches to the top of the walls, somewhat after the 


consists of a large oval centre, 
after Boucher. 


manner of a tented roof in the French style. The bed- 
stead is white with carton pierre decoration, the centre 
panel at the foot bearing hand-painted cupids in the same 
style as the ceiling centre-piece. The head is surmounted 
by a canopy nearly reaching to the ceiling, of salmon silk 
with overdrapery of white muslin. This canopy is caught 
up by two cupids, while a third tiny fellow flying in mid- 
air holds an incandescent lamp. The coverlet consists of 
a handsome piece of embroidery, bordered with plain 
figured silk. By the side of the bed stands a compact 
little writing-screen, available for the composition of 
those mysterious missives usually known as billets doux. 
When not used for writing it folds up into a screen. 
Messrs. Cooper have submitted one of these screens to the 
Princess of Wales. The dressing-table is of a novel and 
very elegant design, with bevelled mirror, also of uncommon 
design. The draperies of the windows consist of salmon 
silk, the valances of which are embellished by gold darts. 
The fireplace is in mahegany, with Bartolozzi engravings 
let into the panels, and fitted with a handsome pierced and 
chased brass fender. On the otherside of theroom is a special 
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fitment introduced by 


Messrs. Cooper, with the idea of 
doing away with much movable and bulky furniture in the 
shape of wardrobes, chests of drawers, and so on. The fit- 
ment contains wardrobe, drawers, shelves for books, etc. 
The frieze over the wardrobe is ornamented with hand- 

inted lunettes in the same style as the ceiling and,the 

stead. The door leading out’ of the room is of ma. 

hogany, the two upper panels having Bartolozzi engravings 
with gilt mounts, and is surmounted by an overdoor with 
carton pierre decoration and more engravings. 
furniture is of pierced brass. In one corner stands an 
elegant easel, which the designers have named the 
“ Princess Christian,” after her Royal Highness. Messrs. 
Cooper have supplied these easels to members of the Royal 
Family. The floor is covered with a Moquette carpet 
in Louis Quinze style, with blue centre and cream border 
Finally, the lighting of the room has been carried out with 
considerable thought and care, as, indeed, is the case with 
the other apartments we have described. 

Comparisons are notoriously odious, but we are relieved 
of any necessity for making them by the fact that Messrs. 
Cooper had their.exhibit complete in every detail on the 
opening day, and were alone in this respect. Therefore no 
comparison with other exhibits could be made, if we were 
inclined to institute one. Of this, however, we are 
assured—viz., that electrical engineers should be grateful 
to this enterprising firm for showing how beautifully the 
incandescent light is adapted to the lighting of rooms 
furnished and decorated with all the taste and skill which 
has been lavished on the suite we have described. We 
trust that Messrs. Cooper may reap the substantial reward 
they so well deserve. 

ne of the largest and most important exhibits in both 
Machinery Department and Main Transept is that of 
Siemens Bros., Limited, and it will, we think, be not 
only intensely interesting to electrical engineers, but also 
one in which public interest will be most largely kept 
up. This will accrue from the exhibition of the model 
electrically-lighted theatre, which was shown in Frank- 
fort; the daily demonstration is to be given of tele- 
phonic curves and tones and an analysis of the in- 
terior working of the telephone; the manipulation of a 
50,000-volt current, strong enough to pierce ebonite 17 mm. 
or glass zin. thick, or give an arc of 12in. across water, 
or ight 500 100-volt lamps in series.; a new type of 
transformer in the form of a length of thick cable; 
an electric winch, electric passenger and dinner lift 
in working order, to say nothing of the ordinary 
sight of Siemens dynamos in working, motor-dynamos, 
electric tools, a new system of automatic block signalling 
for railways, automatic electric mine exploders, besides 
telegraph and cable instruments in profusion. It is 
rfectly evident all this cannot be described in one article. 

e must begin with a cursory review of the salient 
features in their order. In the first place—the dynamos. At 
the Machinery Hall we see one of the large Siemens con- 
fanuous-current dynamos, designed for 120 volts and 1,600 
amperes at 350 revolutions, the ordinary standard type of 
3 for central station work, as shown at the Naval 

ibition. Three of these were there used, and all of 
them have been since sold to the St. James's and Pall Mall 
Company. This dynamo is not shown running. Of the 
working plant, we see an H B Siemens bar armature 
dynamo, continuous current, for 120 volts and 450 amperes, 
at 420 revolutions, as used for shiplighting, driven by a 
Willans and Robinson closed type of engine, of 75 i.h.p. 
Another dynamo of the same type, working in parallel, giving 
120 volts and 200 amperes, at slower speed, 320 revolutions. 
This is driven by an open-type Scott, Willans, and 
Robinson engine. A fourth dynamo is a Siemens alter- 
nator, not running, shown coupled direct to a Tangye 
engine, making a ship set," as supplied to the P. and O. 
boats, giving 105 volts 200 amperes at 200 revolutions. A 
fifth dynamo is an alternator, which will be used for sup- 
lying current for the high-tension experimenta ; these areto 

ready at the end of the month. The dynamo supplies 80 
volts 500 amperes, driven at 420 revolutions by a Willans 
G G engine. The current will be transformed up first 80 to 
2,500 volts by the new “ cable " transformer, and then again 
by the large Siemens 50,000-volt transformer. This is the 
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highest ever attempted by a dry transformer—te., not 
immersed in oil—and is five times that of the Deptford 
transformers. It will give a spark of 2in. in dry air. The 
capacity of the transformer is two amperes and 50,000 
volts, or 180 h.p. In one corner of the exhibit is 
an electric winch, which will lift five tons 90ft. a 
minute. The motor is so arranged that the load 
can be suddenly arrested without affecting the armature. 
The efficiency is 93 per cent. Specimens will be shown of 
electric drills intended for piercing the sides of ships, the 
frame of the drill holding on to the ship by its own mag- 
netism. This will be shown in action, as also ventilators, 
brushes, and other electric tools. A passenger lift to carry 
10 persons, made by Waygood, has been fitted with com- 
plete electric gear, and will be working, raising visitors to 
the gallery. A dinner-lift will be in operation close beside 
it. The transmission of power will be also shown by a motor- 
dynamo, or continuous-current transformer, 100 to 800 volta. 

his wil supply current to the block system signals. 
These will be of great interest to railway engineers. They 
consist of cast-iron sleepers carrying the rail, containing 
contacts depressed by the weight of the engine; the engine 
thus automatically blocks its own line. Another applica- 
tion of the motor is that of an electric fire engine of 30 h.p., 
Messrs. Siemens’s own design. It wil throw water by 
electricity instead of steam, by being connected to the street 
electric mains through contacts fixed near the standpipe. 
The show in the Transept contains several arc lampposta, 
a tall lattice mast carrying six arcs for Jighting large areas, 
and four posts for street lighting. Messrs. Siemens have 
also six large arc lamps outside the turnstiles. Two large 
showcases contain some magnificent specimens of their 
electric cables, concentric and single conductor. One of the 
latter contains 1,000 square millimetres. The “cable” trans- 
former mentioned is a novel piece of electrical apparatus. 
It consists of a huge piece of cable about 5in. diameter and 


10 yards long, like agreat hosepipe. This is the transformer; 


it has a flexible iron core and two copper windings. The 
length regulates the voltage, and they can be cut off in 
lengths to requirements. The one shown is to transform 
2,500 to 80 volts, and -of great capacity—500 amperes. 
Smaller ones for house lighting could be imserted in the 
main or hung up in a cellar. The model theatre is arranged 
in the Pompeian Court. Here miniature stage effects will 
be shown—sunset, Alpine glow, moon effects, sunrise, 
lightning, and so forth—all electrically produced by incan- 
descent lamps and electric motors, and controlled by one 
man at one switchboard, placed on full view in front of the 
stage. We have said enough to show the interesting 
nature of Messrs. Siemens's exhibits ; further details must 
be left for future description. | 

Conspicuous in the North Nave is the stand (No. 117) of 
Messrs. Benham and Froud, of the Chandos Metal 
Works, Chandos-street, Strand, W.C. Here are shown 
specimens of very high-class metal work in the shape of elec- 
tric light fittings, both for public buildings and private houses. 
Among the examples exhibited are: A large nine-light 
brass electrolier, the arms of which are repetitions of brackets 
recently made for the ballroom, Government House, Ran- 
goon ; an electrolier, with corresponding wall lights, mirror 
bracket, etc., in finely-chased mercury-gilt work; an elec- 
trolier, silver-plated in the style of Henry IV. of France; 
a silver-plated bracket, a replica of those made for the 
Royal room, Lyric Theatre; two ceiling lights in copper 
and brass, representing (1) a bouquet of flowers, (2) a group 
of fan palms; a bracket as now in use on tho stage at 
Terry's Theatre in The Times; a wall light of quaintly- 
embossed copper, in the form of an owl, the lamps being 
introduced within the repoussé work ; a number of ceiling 
lights, electroliers, brackets, table pillars, girandoles, floor 
lamps in gilt, silver-plated, copper, brass, hammered iron, 
etc., the whole of which ve been designed for, 
and manufactured at, the Chandos Metal Works. 
A model is shown of the ball and cross on St. Paul's 
Cathedral, made at these works, A.D. 1821, and adopted as 
the company’s trade-mark. Above the stand are examples 
of weather vanes with lightning conductors attached. 

In the Medieval Court, Messrs. Benham and Froud 
have fitted up a representation of the east end of a ver 
modern church, which is lighted electrically, We sha 


THE ELECTRICAL ENGINEER, JANUARY 22, 1892. 8l 


* 


Specimens of Messers. Benham and Froud's Electric Fittings. 
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describe this exhibit fully in another issue. Meanwhile, 
we give illustrations of some of the Chandos fittings. 

The Epstein Accumulator Company, Stand 9, are 
exhibiting their make of secondary batteries. It may be 
remembered that this is a modified Planté battery; the 
formation of the plates is obtained by placing them in a 
1 per cent. solution of nitric acid and water. We remember 
having tried this method of formation in 1882, but failed 
to obtain satisfactory results; hence credit is due to those 
who have overcome the difficulties which haunted the 
earlier experimenters. If we remember rightly, one 
insuperablo difficulty to us was that using flat plates we 
got an excellent formation, but in a very short time the 
formed surface stripped from the unattacked lead backing. 
Mr. Epstein uses a slotted pute and contends he obtains 
by his process a firmly adherent coating. His forming 
solution is heated till it boils, and the boiling continued 
till the plates present a dull grey appearance. After which 
they are dried in the air. Lead treated in this manner is 
made to serve for both positive and negative plates. In 
the process of forming positive electrodes, the former 
greyish-yellow colour changes into a deep dark brown, 
almost a bluish-black hue, and the process is completed as 
soon as the elements have attained that colour and an 
abundant development of oxygen has taken place. The 
oxygen of the peroxide of lead produced on the positive 
elements which are to be changed to negative is absorbed 
by the effect of the electric current, and the bodies are 
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Epstein's Element. 


reduced on their surface to porous metallic lead. The 
— of forming negative elements is finished when the 
eep dark brown, or bluish-black colour of the positive 
element used for the purpose has changed into a bluish- 
grey hue. It is said that only a few hours are necessary 
to form a plate by this method. 
In Epetein's form of electrode, which exposes a large 
surface, and which, when treated by his process, is said to 
uickly acquire a considerable electrical capacity, the 
Increase in surface is obtained by deeply grooving both 
sides of the plate, as shown in elevation and section in our 
illustration. The soft active material, after being “ formed" 
is said to key itself between the ledges, and it does not 
appear to fall off even if the battery is roughly used. From 
figures supplied by the manufacturers, Messrs. Woodhouse 
and Rawson, the following table has been compiled: 
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The normal maximum rate of discharge is given as 30 
amperes per positive plate, and for short periods this rate 
may safely be doubled. The capacity at the above rate of 
discharge ia about 120 to 150 ampere-hours per positive 
plate; at half this rate the capacity is about 140 to 170 
ampere-hours per positive plate. The liquid used is a 10 
per cent. solution of sulphuric acid and water. 

Our illustration shows one of the R 31 type, as shown 
at the Palace. Other lighter and cheaper cells are manu- 
factured, as will be seen by an examination of the lists of 
the company. 

Messrs. F. Wiggins and Sons, mica merchants, of 
10, Tower-hill, and the Minories, E.C., have in the South 
Gallery one of, perhaps, the finest exhibits of mica that has 
ever been shown. It is evident that the firm have spared 
no pains in preparing and arranging their stand, and, to 
their credit, be it said, they were ready from the first. Here 
will be seen some magnificent mica slabs, both in size, 
colour, and geographical origin. They are from all quarters 
of the world—viz., Bengal, Madras, Ceylon, Brazil, North 
America, Canada, North Carolina, Labrador, Guatemala, 
etc. The colours of the slabs comprise what are technically 
known as ruby, pale green, amber, and black spotted, of 
which ruby is the most valuable. The firm also show mica 
worked up for different purposes, such as strips for dynamo 
armatures and commutators, a use for which it has been 
much employed of late; also turned washers, bushes, 
compass cards, lightning protector strips, &nd lamp 


Epetein's Secondary Battery, R 31 Type. 


chimneys. In a corner of the showcase a column of 
turned mica may be seen. Being composed of several 
different varieties, on looking through it the various 
colours are seen the reverse way of the layers, and very 
beautiful they look. This is a novel and interesting exhibit. 
We advise our readers not to leave the Palace without 
having a look at Messrs. Wiggins's stand in the South 
Gallery. . 


Messrs. Johnson and Phillips' exhibit will excite 
considerable attention. Conspicuous among the mahy con- 
spicuous objects at this Exhibition are the buoys shown by 
this firm. It must, however, be with the less prominent 
objects that we commence our examination of this stand. 
One of the best known arc lamps of the day is that of 


| Brockie-Pell, manufactured by this firm. Specimens of these 


lamps hang all round the stand, and externally have the 
appearance shown in the accompanying illustration. From 
the point of view of the purchaser, this lamp is 


| recognised as burning steadily, and giving a minimum of 


trouble. One of the most recent departures of this firm is 
in the manufacture of secondary batteries, they being the 
manufacturers of the D.P. cells for Messrs. Drake and 
Gorham. These cells are illustrated herewith. The plates 
are formed on the Dujardin process, and are rendered 
active by a combined depositing and oxidising action per- 
formed by electrolysis in an alkaline bath of nitrates 
composed as follows: Ten kilogrammes of water, two 
kilgrammes of sulphuric acid, one kilogramme of alkaline 
nitrate (of soda, ammonia, potash, or other suitable alkali). 


THE ELECTRICAL ENGINEER, JANUARY 22, 1892. 


By the passage of an electric current nitrate of lead is 
formed, and by the acid of the bath this is converted in a 
continuous manner into sulphate of lead and afterwards 
into peroxide of lead. In some hours, without dischargin 

or reversing the current, the positive plates become cover 

with an adherent layer of crystalline peroxide of lead, 
which may be over a millimetre thick, and of great elec- 
trical capacity. In order to increase and regulate the 
formation of the salts of lead, it has been found that it is 
useful to introduce large volumes of air into the liquid. 
This may be effected either by forcing the air into the bath, 
by raising and lowering the plates, or by other convenient 
means; the reaction being thereby doubled whatever may 
be the composition of the bath. In order to facilitate the 
adhesion of the peroxide upon the plates, the latter 
are constructed of laminated fead. In a few hours the 
peroxide, which is formed at the expense of the lead, 
fills the interstices in the laminated plate. A syste- 
matic description of the exhibits will naturally group 
around three heads—cable apparatus, which includes buoys, 
grapnels, hauling gear, etc.; electric light generating appa- 
ratus, into which come prominently the various Kapp 
dynamos ; and electric light apparatus generally, including 


Brockie-Pell Arc Lamp. 


storage batteries, transformers, mains, switches, etc. Of 
all these more anon. 

At Stand No. 2 we find the exhibits of Messrs. Swin- 
burne and Co. The name of Mr. Swinburne is well 
known to all electrical engineers, and his all-round experi- 
ence is pretty extensive. Cradled in the works of Mr. 
Swan, at Newcastle, his knowledge of all that concerns 
lamps was obtained at firat hand. Afterwards, in this field, 
he attempted to walk alone, but found it better to associate 
himself with the firm of Crompton and Co., where he neces- 
sarily gained large experience in dynamo work. Mr. Swin- 
burne paid special attention to transformers and measuring 
instruments. Commencing business himself, he made a 
speciality of the form of transformer which has been 
named the “ Hedgehog,” because of the loose wires at the 
ends, which remind one of the bristles upon the back of 
one of the innocent denizens of our hedgerows. 

As might be expected, then, this firm exhibits a number 
of Hedgehog transformers. These transformers have been 
the subject of eo much discussion that little need now be 
said about them. The makers claim that in designing 
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closed-circuit. transformers engineers have neglected the 
loss of power in the iron, and that as the loss in the iron 
goes on all day and all night it is really very serious. They, 
therefore, make a transformer which has very little iron, 
for which they claim a much higher all-day efficiency. This 
advantage cannot be obtained without some drawback. The 
drawback generally urged in this case is the idle current 
taken on open circuit. This does not represent power, 
but it may be in some other respect troublesome. 
Though the makers have never found this idle current 
give any trouble in central stations, they have foreseen 
that there may some day be difficulties, and have therefore 
set to work to bring out commercial alternate-current con- 
densers, which will be described separately. The 780 
transformer, with its case, is illustrated herewith. In 
addition to the ordinary transformer for housework, 
special designs for other purposes are shown. Two forms 
of street lighters are exhibited. One is the ordinary 
form with the stoneware case replaced by a light cover 
made of roofing material. This is arranged to fix 
on posts for town lighting, as at Chelmsford, or to 
attach to walls as is usual in America. Each transformer 
feeds into a low-pressure circuit which supplies a number of 
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lamps. This form is also used for arc lighting. In this 
case constant-current transformers are used. These take 
2,000 or 100 volts on the primary, and give 10 amperes on 
the secondary. The trouble and expense of secondary leads 
is entirely done away with. It is needless to say that an 
arc lamp will always burn more steadily with a constant 
current than under constant pressure, and this condition is 
much more easily obtained with alternate than  direot 
currents. In direct-current work it is usual to run special 
arc circuits, or else to couple arc lamps in pairs in series 
with resistance. In alternating-current systems, one high- 
pressure parallel circuit can supply everything. 

For incandescent street lighting, Messrs. Swinburne and 
Co. exhibit a fitting which consists of a small transformer 
with case, shade, and lampholder complete. This takes 
2,000 or 1,000 volts, and has a 50-volt 32-c.p. lamp. 
The object of this arrangement is to admit of street 
lighting with incandescent lamps without special secondary 
leads. In fact, it is very much as if Messrs. Swinburne 
and Co. had brought out incandescent lamps for 1,000 or 
2,000 volts. 
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We had intended to conclude the review of the 
past year with our last issue, but space was required 
for more pressing matter, hence one or two questions 
upon which it is desired to comment remain till now. 
A sane man reading the ephemeral literature of the 
day, as represented by the great London dailies and 
the metropolitan and provincial weeklies, can hardly 
realise that this is & time forming part of & civilised 
era. Ata moderate computation, one-half the papers 
are dependent for existence upon quack advertise- 
ments, plus those emanating from swindling com- 
pany promoters. Of the latter we have often spoken, 
of the former we have stil to speak. There is a 
tale told of two men walking down a street, 
one a qualified medical practitioner, the other a 
quack doctor. The former asked the latter why the 
public deserted him with all his learning and experi- 
ence to patronise the disciple of nostrums. Said 
the latter: ‘‘ Your question may be best answered 


through another, How many men possessing a 


fair share of common sense should you imagine to 
exist? Say percent?" About 5 per cent., replied 
the qualified practitioner. ‘‘ Well, those five are your 
patrons, the rest mine," said the quack; and this, no 
doubt, is pretty near the truth of the case. The 
nostrums advertised find purchasers—yea, and pur- . 
chasers in large numbers, otherwise the quantity 
of advertising would be lessened. For many years 
quacks have sought to qualify their productions by 
the adjective electrical.“ Every ailment under the 
sun is, according to them, to be cured by something 
“ electrical," or something magnetic,” which terms 
for the nonce may be taken as identical. Those who 
possess a rudimentary knowledge of electrical science 
know that nine-tenths of the statements made by 
these advertisers are altogether inaccurate. For the 
moment let us refer tọ another subject which runs 
on parallel lines to the above. The editors and the 
news purveyors to the papers are supposed to be 
men of light and learning, to be men who desire to 
leave the world in a better and a happier state than 
they found it. Of course we assume that the 
first object is to make their pile. Well, what 
is the position of these learned purveyors of 
mental pabulum ? Just this—that the most 
atrocious statements are propagated with regard to 
matters electrical, that a lie about such matters is 
more likely to be believed than the truth. Men are 
led to expect what they ought never to have been led 
to expect, making it necessary in the interests of 
progress to first eradicate the false before a lodgment 
can be given to the true. The most mendacious 
statements come over here, for example, ticketed with 
the labels of néws agencies, from America. The 
senders of the telegrams ought to be electrocuted ; 
in fact, that punishment is too good for them—it 
would require a Dante to suggest a suitable one. 
Talk about a lying spirit being abroad; that 
is but a mild expression. Here is a sample 
of the latest. Edison—and, mind you, these 
purveyors always imagine their ''copy" must 
be taken if they can bring in the name Edison "— 
is said to have discovered a way by means of which a 
“score or so of men can defend a foxtzess against an 
^ ay i 
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army by using a jet of water. That statement has 
been read by tens—even by hundreds—of thousands 
of scientifically ignorant readers, and, like all 
nostrums, eagerly swallowed. One would think it 
was a difficult task to ordinarily fill a newspaper 
with reading matter, instead of the difficulty being 
how to deal with too much matter. Every electrical 
engineer knows what peculiar pranks young electri- 
cians have played, and how men have danced and 
ejaculated with amusing verbosity when undergoing 
these practical jokes, but there is not one man 
amongst them but knows the absurdity of such a 
statement as the above. We wonder at the dis- 
semination of such silly tales from a politician’s point 
of view. If defensive works are necessary, say 
those who read these items, why not employ the 
cheap and efficient method we are told a celebrated 
electrician has discovered"? Why spend money 
upon huge works, upon guns, and upon a standing 
army? By the bye, reader, did you ever try to 
disabuse anyone’s mind of the untruthfulness of 
such statements? If not, pray try it. | 

Here, then, are two directions in which the efforts 
of the technical press are neutralised by the crass 
stupidity of those who arrogate to themselves the sole 
right of belonging to the ‘‘ journalistic profession.” 
They permit quacks to entice the public to buy and 
use nostrums, and they carelessly or wilfully permit 
their columns to be the vehicles for the propaga- 
tion of the most astounding electrical paragraphs 
that the mind of man can invent. One of our 
contemporaries in England has made, and often 
repeated, attacks against electrical quackery, 
but its efforts must fail, because its readers are not 
those to be easily caught, and those easily caught 
are not among its readers. What is the use of a 
parson declaiming to those present forming his con- 
gregation about non-attendance? It is the editors 
of the dailies and weeklies who hold in their hands 
the power to suppress quackery, but they won’t use 
it because the quacks advertise more than all other 
people combined. Hinc tlle lacrima. 

Having said this much, we will add to the list of 
firms noticed that of— 


J. D. F. ANDREWS AND Co., which, during the past 
year, had made rapid progress with the system of 
concentric wiring, and has carried out many im- 
portant installations on this system in London and 
the country, the most important of which are the 
Waterloo grain warehouses, with 200 50-c.p. lamps, 
and the Park-hill petroleum stores, with about 100 
16-c.p. lamps, and three of 300 c.p., the dynamo 
being about one-third of a mile distant. Another 
important installation is that of the Tyne Theatre, 
Newcastle-on-Tyne, where there are 200 16-c.p. 
lamps, and six of 200 c.p. Asa proof of the great 
success of this system, Messrs. Andrews and Co. have 
already concluded three contracts for the Mersey 
Dock Board, Liverpool. The system may be ex- 


where they have an installation of 100 lights con- 


nected to the mains of the London Electric Supply | 


Corporation. The majority of the insurance com- 
panies have had the system under their consideration, 
and have drawn up a set of rules which give latitude 


for its introduction. 
BLAKEY, EMMoTT, AND Co. state that it is not 


generally known that during the last twelve inonths | 


the electric light has been installed in many of the 
ublic buildings, shops, and residences in Preston. 
A temporary generating station was fixed twelve 
months ago for the A ia of ascertaining what 
inclination the people of Preston had for the electric 
light. The National Electric Supply Company, 
Limited, which company obtained a provisional order 
for lighting the town for a term of forty-two years, 
intended that the maximum output for this station 
was to be only 1,000 8-c.p. lamps, but long before 
the plant was working the amount of lamps was 
greedily taken up on a basis of 12s. per lamp per 
annum. The company, to meet additional orders, 
were compelled to fix another machine, bringing the 
capacity up to considerably over 2,000 lights, 
which are now actually working, and orders for 
more daily coming in; but with the before- 
mentioned plant it is impossible to execute the 
further orders. They are, therefore, being filed 
for future connection from the central gene- 
rating station which the company have now com- 
menced to erect. The outside wiring has been 
overhead, there being four circuits from the central 
station in Corporation-street, two along pole routes 
through the most important thoroughfares in the 
town, and two over house tops, telephone fashion. 
The whole of the wires and cables for this under- 
taking have been manufactured by the Northern 
Electric Wire and Cable Manufacturing Company, 
Limited, Halifax. The present plant supplied by 
Messrs. Blakey, Emmott, and Co., Limited, of 
Halifax, consists of three dynamo machines of 
18,000 watts; and a dynamo of 30 kilowatts has 
been specially designed for this station. It gives an 
output of 140 volts and 430 amperes, at 350 revo- 
lutions per minute. The magnetic system. is 
octagonal in shape, with four internally-pointing 
poles. The yoke is of the best cast iron, and the 
magnet bars of wrought iron. The four magnet 
coils are wound upon four metal formers with brass 
cheeks, and can be readily removed or put in 
E The armature is the cylinder type, and is 

uilt up of thin charcosl iron washers, carefully insu- 
lated from each other and mounted on a gunmetal 
spider. The diameter of the armature core is 21in. 
It is insulated with mica before being wound. The 
windings are laid on Gramme fashion, and consist of 
200 turns of copper tape in 100 sections of two turns 
each. Nine driving horns of stiff vulcanised fibre 
&re provided, which run the whole length of the 
armature. The windings are securely held in place 
by bindings of phosphor bronze wire. The com- 
mutator is made up of hard-drawn copper bars 
insulated with mica, and is carried upon the shaft 
by means of brass rings and fibre insulation. The 
armature connections are soldered to spokes pro- 
jecting from the commutator segments.  'T'hese 
spokes are afterwards covered by a disc of thin fibre, 
which not only prevents dust from lodging, but also 
promotes & strong draught through the armature 
from the pulley end and expels it at the commutator. 


| Four sets of three brushes each are used, mounted 


on an adjustable rocking frame. The brushes are 
connected by four separate connections to the 
terminal-boards. The brushes are of gauze. 


amined at the firm’s offices at 41, Parliament-street, | rue pan e Or emer Stori end rune. in 


long bearings of gunmetal. Sight-feed lubricators 
and oil-draining arrangements are provided. The 
magnet yokes divide in a horizontal line, and by 
raising the top half of the magnets the armature can 
be examined in place. This dynamo runs entirely 
without parning or overheating, and notwith- 
standing the magnets are only shunt-wound, the 
lead given to the brushes has only to be altered a 
few degrees for any output from no load to fll load. 
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The machine is the usual 90-kilowatt, or 3,000 lamps 
of 8 c.p., run at its ordinary speed of 500 revolutions, 
at which output it has an electrical efficiency of 
97 per cent., and a commercial efficiency of over 
93 per cent. For this output the armature is drum- 
wound with special end connections. The National 
Electric Supply Company, Limited, now propose to 
put down a plant on the low-tension system similar 
to that now working so successfully in the St. 
James’s district in London, which Messrs. Latimer 
Clarke, Muirhead, and Co. have pioneered. 
The first portion of the town to be served from 
this station will be the compulsory area with 
the adjoining streets, in which it is sanguinely 
anticipated that a demand for at least 20,000 8-c.p. 
lamps will be made. Distributing-boxes will be laid 
in such positions as to ensure an even potential over 
the mains. A large number of meters have been 
successfully introduced, and it is the intention of 
the company to continue the supply. The amount 
charged to consumers is 8d. per Board of Trade 
unit, with a discount of 15 per cent. if paid within 
twenty-one days. The firm find by experience that 
this compares very favourably indeed with the cost 
of Preston gas, which, by the bye, is 2s. 9d. net, 
and of very bad quality. Preston, with its numerous 
mills, is favourably placed for a successful adoption 
of the electric light, and the way in which the present 
engineer and manager, Mr. F. F. Bennett, has worked 
up the present installation augurs well for the future. 
The Halifax Mutual Electric Light and Power 
Company, Limited, are continuing to do good work 
in the way of public lighting in the town of Halifax. 
It is nearly two years since this company was 
formed by taking over the central station then being 
worked by Messrs. Blakey, Emmott, and Co., 


Limited, and also that of an opposition company, 


which has since ceased to exist. The wires, by per- 
mission of the Halifax Corporation, are all overhead, 
and the company is supplying current for about 
sixty arc lights of ten amperes, and 1,000 incan- 
descent lights of 8 c.p. Two systems of charging 
are adopted in the town—viz., one at the rate of 
12s. per 8-c.p. lamp per annum, and £12 per ten- 


ampere lamp per annum, and at 8d. per Board of 
| the third son of Mr. Charles Watt, and was born in 1823. 


Trade unit. The furthest point served from the 
central station is about 1,700 yards. The low-tension 


system is adopted throughout. It has been found 


during the past two months that the company could 
not keep pace with the large demand for current at their 
present premises, therefore negotiations have been 
entered into with the Halifax Corporation for leasing 
from them a convenient site, and very shortly it is 
hoped that the company will have a capacity of at 
least 20,000 8-c.p. lamps. Two systems of engines 
are used for driving—viz., Armington-Sims’s high- 
speed, and Tangye’s. The dynamos and all other 
electrical fittings in connection with the installation 
are of the well-known Blakey-Emmott type, and 
Mr. Walter Emmott, of Blakey, Emmott, and Co., 
Limited, Halifax, is the managing director. The 
meters adopted up to the present have been the 
Aron, which appear to be giving general satis- 
faction, both to the Emmott Company and to the 
consumers. The price per 1,000 cubic feet of gas 
in Halifax is 2s. net, and judging from the weekly 
reports of the expert who tests the illuminating 

ower on behalf of the ratepayers the average 
illuminating power is about seventeen candles. 
Taking into account this very low figure with high 
efficiency of gas, it speaks very well for the prospects 
of the electric light for the future when the present 
output and very large demand for current is con- 
sidered. The whole of the wires and cables for this 
' wtalation have been manufactured by the Northern 


| Yours, etc., 


| gable worker and writer. 


Electrie Wire and Cable Manufacturing Company, 
Limited, Halifax. 


CORRESPONDENCE. 


'5 One man's word is no man's word, 
Justice needs that both be heard." 


STEAM ENGINE ECONOMY. 


Sır We were interested in Prof. Ewing's report on the 
above. Some years ago we put up a large resistance (40 
ohms) of very open iron wire spirals, for the purpose of test- 
ing alternating-current dynamos. From careful experiments 
we found that the current passing, as measured 15 a 
Siemen's electro-dynamometer, multiplied by the E. M. F., 
measured by a Cardew voltmeter, did not represent the 
electrical horse-power being given out Indicator diagrams 
taken from engine showed that less horse-power was indi- 
cated in the cylinders than that in the external circuit, 
calculated as above.—Yours, etc., 

TuHk ELECTRIC CONSTRUCTION CORPORATION, LIMITED. 

(T. Parker, Chief Engineer and Head Manager.) 

January 19, 1892. 


SiR,—In reference to the letter of Messrs. Willans and 
Robinson in your columns of last week, we would wish to 
state that it was not our intention to challenge record 
runs, and therefore in the tests made by Prof. Ewing no 
arrangements were made conducive to exceptionally high 
economies. These are the use of very high boiler pressure, 
and a separator or other means for obtaining very dry 


| steam. 


In the present tests the pressure at the engine never 
exceeded 751b., and the steam was not dried. 

It would be interesting to know with what steam 
pressure and engine Mr. Willans obtained the results stated 
by him at the meeting of the Institute of Civil Engineers 
last spring, for we are unable to find any mention of these 
two important factors in the Proceedings of the Institute.— 
C. A. PARSONS AND Co. 
Heaton Works, Newcastle-on-Tyne. 


THE LATE ALEXANDER WATT. 


We regret to have to record the death, on the 15th 
January, of Mr. Alexander Watt. The late Mr. Watt was 


He was educated at Camden Town with a view to entoring 
the medical profession, but in 1839 took up definitely the 
study of electro-metallurgy and electyo-chemistry. From that 
time to the date of his death Mr. Watt was an indefati- 
His books have been widely 
read, and his contributions on electro-metallurgic and 
electro-chemical subjects to the technical papers have been 
very numerous. His latest contribution, on the “ Elec- 
trolysis of Gold Salts," was in course of publication in our 
columns. The late Mr. Watt cannot be said to have 
ranked as a pure scientist ; indeed, the purely scientific was 
a phase of work which he scouted. His aim was always to 
get at something which could be put at once to a practical 
use, and for which he could obtain a practical recognition. 
A mere investigation with no practical end in view was to 


him a sheer waste of time and energy, hence his books and 


rs rather a to the working than to a highly- 
(ained ape re In all his sak he was extremely 
cautious and painstaking, nor should one trait in his 
character be left unrecognised—his great and intense desire 
to see justice done to the labours of his brother. 


Telegraph to Ohina.—The Times correspondent in 
Burmah announces that the telegraph line is now almost 
completed between Bhamo and Nampoung Creek. The wires 


| will then extend to within less than 100 miles of the 


terminus of the Chinese telegraph line in Momein. The 
Chinese authorities will be asked to continue their line and 
connect it with ours. An alternative telegraph line between 
England and China would be thus established. 
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THE DETERMINATION OF THE EFFICIENCY OF 
DYNAMOS. 
BY GISBERT KAPP. 


The power given out by a continuous-current dynamo, 
in the shape of current and pressure, can be measured with 
a very fair degree of accuracy. The ordinary commercial 
ampere and voltmeters now obtainable from good makers 
may be relied on to be accurate within a few per cent., and 
in some cases within a fraction of 1 per cent. In any case 
there is no difficulty in recalibrating the instruments 
sufficiently accurately to make sure that the error shall not 
exceed 4 per cent., so that the maximum possible error in 
computing the power need not exceed 1 per cent., and the 
probable error will be 4 per cent. Within these limite, 
then, we are able to tel what the output of any 
given machine is, and if we could determine with 
equal certainty the power mechanically supplied to 
the machine, the determination of the efficiency—that 
is, the ratio of electrical power given out to mechanical 
power supplied—could be made with a high degree of 
accuracy. But, unfortunately, the determination of power 
mechanically is not an easy matter, and is especially diffi- 
cult when the power must not be absorbed by, but must be 
transmitted through the measuring instrument. Hence 
electrical engineers have very early in the development of 
their industry begun to cast about for some method 
whereby the efficiency of dynamos might be determined 
Tot making a mechanical measurement of power at 


- F1. 1. 
I 


Probably the first to devise such a method was Major 
Cardew somesix years ago,and his method was prescribed for 
dynamos supplied under his specifications to the War Office. 
To make an efficiency test three machines were required, 
preferably differing in output by the amount of power lost 
in each. The largest machine was arranged to supply 
current to the medium-sized machine, and that in was 
arranged to supply mechanical power by helting or direct 
coupling to the smallest machine. In order to work each 
machine at normal load their sizes must obviously differ. 
Thus, if A, B, and C be the three machines, and if B is 
rated as a 50-kilowatt dynamo, then it will work as a 
motor fully loaded if 50 kilowatts is supplied to it electri- 
call. Its mechanical output, or the power it supplies 
to C, must be less than 50 kilowatts, because some 
power is lost in the machine itself. Say the net power 
available in the spindle of B is 42 kilowatts. We supply, 
then, 42 kilowatts to the spindle of C, and obtain from 
it again less power electrically, say 35 kilowatts. The 
machines will therefore, be all working under full 
normal load if they are designed for an output of 50, 42 
and 35 kilowatts respectively. Should B and C apps 
to be machines of equal size the test can still be applied, 
only B will be slightly overloaded and C will be slightly 

erloaded. This does not materially influence the 
accuracy of the test, since the efficiency of a machine is 


nearly constant for loads anywhere near the normal. The 
power supplied to A need not be measured ; all we measure 
is the eléctrical power supplied to B and the electrical 
power obtained from C. The ratio between the two is the 
combined efficiency of B and C, and the square root of this 
ratio is the efficiency of each machine taken singly. 
Another method for testing efficiency was devised some 
years ago by Dr. Hopkinson and shown to several 
engineers at the works of Messrs. Mather and Platt, Man- 
chester. The improvement consisted in supplying not the 
whole of the pewer required by B (as in Cardew’s test), 
but only the power lost in B and C, the current given by C 
being used to work B asa motor. In Hopkinson’s method 
the two machines are mechanically connected, preferably 
by joining their spindles by a coupling. Over this coupling 
is placed a pulley, which takes the belt through which 
the waste power is supplied. In the arrangement adopted 
at Manchester the driving belt was passed through a 
Hefener von Alteneck transmission dynamometer, by which 
the power required to keep the whole system going was 
measured mechanically. The accuracy of this method is 
certainly greater than that of the direct method, where the 
whole of the power is measured mechanically, because.an 
error in the reading of thedynamometer only affects the deter- 
mination of the waste power, but some slight error may still 
occur. Say, for instance, that the efficiency of the two 
machines combined is 80 per cent. Then 20 per cent. of 
the power of one machine has to be supplied by the belt, 
and must be measured on the dynamometer. An error of 


10 per cent. in this kind of power measurement 1 
occur, and in this case the power supplied would esti- 
mated at either 18 or 22 per cent., accordingly as the error 
is positive or negative, causing an error of about 1 per cent. 
in tho final result. Apart from the inconvenience of having 
torig up a dynamometer, there is the further objection 
that we must make the test by means of two totally different 
sets of measuring instruments which are not directly com- 
parable with each other, and that it is therefore not poesible 
to compensate the errors in the calibration of one set of 
instruments by those in the other set. 

In this respect Cardow's test has an advantage. Not 
only do we use the same kind of instruments when testing 
the power supplied and the power obtained, but we cau by 
a suitable arrangement of switches use absolutely the same 
instruments for both circuits, and then any calibration 
errors in one set of readings can be partially or wholly 
compensated by the errors in the other set of readings. 

The objection to Cardew's method is that it requires the 
use of an engine and dynamo more powerful than any of 
the machines to be tested, and such plant is not always at 
hand or easily procurable. It is, however, possible to so alter 
the origina! arrangement that a comparatively small engine 
and dynamo will suffice for the testing of large dynamos. 
Using again the notation previously employed, if, instead of 
feeding glow lamps or resistance coils from the machine, C, 
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we let its current pass through B, and thus help working 
it as motor, then the machine, A, need only supply the 
difference between the power absorbed by B, and that 
delivered by C. We have, in fact, the electrical analogue 
to Hopkinson’s mechanical method; and just as in this 
method a small belt suffices to keep a couple of big 
machines in motion at full load, so will here a small 
dynamo, A, suffice to keep a couple of large machines, 
B and C, working at full load. It is obvious that the 
connections between the three machines may be arranged 
in one of two ways. We may either put all the machines 
in series, in which case A must be a machine of low voltage 
and large current—i.e., the same current as that for which 
the two big machines, B and C, are built; or we can 
place the three machines into parallel connections, in 
which case the small machine, A, must be of the same 
voltage as the two large machines, but need only give a 
small current. Theoretically, either method is equally 
good, but, as will be shown later on, there are some 
practical reasons which generally make in favour of the 
second or parallel arrangement of machines. Before 
entering upon a detailed explanation of either method it 
will be useful to anticipate and answer a question which 
naturally presents itself in connection with this subject. The 
question is the following: Why should we go to the trouble 
of running three machines if we want to know only the 
efficiency of one ; and would it not be equally good to deter- 
mine the efficiency of this one machine by running it idle as 
a motor and measuring the power required to drive itself ? 
This would, in fact, correspond to the usual practice with 
steam engines of taking so-called “light 8 ” or 
* friction " diagrams. The indicated power required by the 
engine to drive iteelf is thus determined, and the brake 
power may be computed in a rough and ready way by 
subtracting from the full indicated power that which was 
. indicated when running light. The ratio of brake horse- 
power to indicated horse-power is then the efficiency of 
the engine. Why should we not do something similar 
with dynamos? Say we have a machine designed to give 
an output of 100 kilowatts. Leaving aside for a moment 
the power required for field excitations, which can be 
easily measured when the machine is in regular work, we 
wish to determine the efficiency of the armature as an 
implement for converting mechanical into electrical power. 
We run the machine light as a motor, and adjust the field 
strength so as to get the normal speed. The power required 
to drive the armature can now be exactly computed from 
the readings of an ampere-meter and a voltmeter. Say we 
find eight kilowatts is required. Following the analogue of 
the steam engine, we would conclude that, apart from the 
loss through armature resistance, 100 + 8 = 108 kilowatts 
must be mechanically supplied to the shaft of this machine 
if 100 kilowatts are to be taken off at the brushes. If we 
further find that the field requires three kilowatts for 
excitation, and that two kilowatts are lost in armature 
resistance (both of which losses can be accurately measured), 
we would compute the total efficiency of this machine at 
100/(108 + 3 + 2) = 883 per cent. 

Whether this computation is correct or not depends 
entirely on the question whether we are justified in 
assuming that the waste of power (other than that caused 
by armature resistance) is the same at all loads; in other 
words, whether our eight kilowatts required for light 
running means a constant addition for any load. Theory 
and experiment both show that this is not so, but that the 
power fost increases with the load. The reasons for this 
increase are not far to seek. Consider what are the causes 
of this loss. Firstly, we have mechanical friction and air 
resistance ; secondly, magnetic friction, or hysteresis ; and, 
thirdly, eddy currents. e air resistance is unimportant 
and does not depend on the load ; the mechanical friction, 
although it may be expected to increase with the load, is in 
itself so small that even if it were to increase by 20 or 30 
per cent. at full load it would not materially affect the 
efficiency. As regards hysteresis the case is different. 
Generally speaking, the loss of power caused by it is of 
importance, and it is conceivable that this loss may increase 
with the load, not only by reason of an increase in the 
strength of the field, but also owing to distortion of the 
field. Both of these causes affect the eddy currents, 
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80 that we may certainly expect the loss caused by them 
to increase with the load. Eddy currents occur in the 
core and in the armature bars only when the intensity of 
the field changes—that is, under or near the edges of the 
pole-pieces. en the machine is running light the 
strength of the field at the leaving edge of the pole-piece is 
pus the same as that at the entering edge, and, in 
act, the same over the whole extent of polar surface, but 
when a considerable current flows through the armature 
bars the field becomes distorted by cross-induction. It 
becomes weakened at the entering edge and strengthened 
at the leaving edge, so that every bar whilst travelling from 
one edge to the other is passing through a gradually 
increasing field. In addition to the eddy currents pro- 
duced at entry and exit only, as is the case when the 
machine is working light, there are now also eddy 
currents produced at the intermediate points. The eddy 
currents at the entering edge have decreased because 
there the field has been weakened, but those at the 
leaving edge have increased because there the field has 
been strengthened ; and since the loss of power through 
eddy currents may be roughly said to be proportional to 
the square of the field strength, the gain in one place will 
not suffice to make up for the increased loss in the other, 
so that, on the whole, we may expect to find the loss by 
eddy currents increase with the cross-induction—that is, 
with the load on the machine. What has here been 
explained applies equally to drum and cylinder armatures, 
but in the latter there is another source of loss, absent from 
the former—namely, the influence of the internal winding. 
The current passing throug the internal wires of a Gramme 
armature produces a field the lines of which are more or less. 
parallel to the diameter of commutation. This field is 
stationary in Has and its lines are therefore continuously 
being cut by the spindle, hub, arms, and other metal parts 
within the armature core. The larger the current passing 
through the armature, the stronger is this field, and the 
Stronger are the eddy currents produced in these metal 
parts. The power thus wasted must therefore increase with 
the load. These theoretical considerations are completely 
verified by experiment, but to make such experimenta it is, 
of course, necessary to determine the losses through eddy 
currents and mechanical and magnetic friction separately. 
Various methods exist for making this determination. 
According to one of them the field of the machine is 
separately excited, and the armature is supplied with 
current at various E.M.F.'s. It will therefore run at various 
speeds. If we plot speeds on the horizontal and currents on 
the vertical, we find that all the points lie on a straight 
line, and prolonging this line backwards we obtain by 
its intersections with the axis of ordinates that. current 
which will just suffice to keep the armature moving imper 
ceptibly. ball this C, , the current corresponding to speed, 
o. Let C and E be current and E.M.F. at the normal 
speed, n, then the total power wasted in running the arma- 
ture light is W=CE, and this consists of two parts— 
namely, the power wasted in friction and hysteresis, which 


is W, =W e. 


and that wasted in eddy currents, 


which is W. =W Se. 

We je of course, the power lost in armature resist- 
ance, which, with a machine running light, is insignificant. 

Now, imagine two machines of the same type mechani- 
cally coupled and electrically so connected that one acts as 
motor and the other as generator. We supply current to 
keep the system in motion, and adjust the E.M.F. so as to 
get different speeds. By making the proper allowance for 
armature resistance, we can, from the observed values of 
speed, armature current, supply current, and E.M.F., 
separately calculate the power lost in eddy currents and 
hysteresis. It is not necessary to enter into the theory of 
such teste here; suffice it to say that the value for Wy thus 
found is always greater than the Wy, determined when 
running light, and that with W, this 1s generally also the 
case. 


( To be continued. ) 
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SYDENHAM ELECTRIC LIGHT STATION. 


Continuing the account of this installation, designed 
and constructed for the Installation Company by Messrs. 
J. E. H. Gordon and Co., we give on this and two following 
pages illustrations of the details of the engine and dynamo 
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foundations, which sufficiently explain themselves without 
description on our part. 


ELECTRIC LIGHT SUPPLY. 


At the third ordinary meeting of the Dundee Institute of 
Architecture, Science, and Art, on 14th inst., Mr. C. Ritchie, 


ration, delivered a lecture 
r. William Mackison, C.E., 


of the Electric Construction Co 
on Electric Light Supply." 
presided. 
Mr. Rrircure began by remarking that but a comparatively 

few number of persons knew anything about the practical 
questions of generating electric current on a commercial scale 
until about 15 years ago, and stating that gas companies had 
been spurred on to provide better light since becoming aware 
of the advantages of electricity. r. Ritchie afterwards 
said that the question of the distribution of electric 
energy had always been a difficult one, but the alternating- 
current system had survived to the present day. The systems 
employed for the distribution of electric current over large areas 
might be divided into two classes—low-tension and high-tension. 
The low-tension systems of distribution were in practice always 
applied by continuous current. The simplest form was that 
wherein two copper conductors were carried through the streets 
of the area of supply, one being the lead, or pa and the 
other the return, or negative. The advantages of this system were 
itssimplicity and the adaptability of thecurrent to theuseof motors 
and accumulators, but its great disadvantage was the enormous 
cost of the copper required to cover any ordinary area of public 
supply. To overcome this objection there was in use the three- 
wire system, the third wire being for the purpose of balancing. 
While a great saving was effected under this system, it was 
not sufficient to meet the necessities of an area of supply 
when the lamps were widely distributed. The high-tension 
system might be either alternating or continuous, but as the 
pomo in the houses could not practically be more than 
00 volts on account of tho lamps, a transformer of some sort 
must intervene between the high pressure of thegenerating station 
and the low pressure of the huuses. The most generally adopted 
system for the utilisation of high pressure was by means of 
alternating current, the pressure of the generating station being 
limited by the consideration of the insulation of the wires 
of the machines and transformers and of the conductors. This 
system was very simple in its elements, but it had several serious 
disadvantages, and there were heavy losses under it. Two 
methods of utilising the high pressure at the generating station 
were in use, the one by the employment of accumulators, and 
the other of motor-generators either alone or with accumulators. 
The advantages obtained from the accumulators were that 
the generating station need only be running for a comparatively 
short time each day, and might be shut down for lengthy 
periods during the summer months, when little current was being 
consumed. order, however, to meet with the difficulty of 
the large expenditure necessary for the accumulators, the motor- 
generator system had been developed. Mr. Ritchie afterwards 
explained the working of this system in detail, remarking that 
as the demand increased the transformers in the sub-stations 
were put on the one after the other, and as the demand d 
an inverse operation was required to put the transformers 
out cf circuit. By a comparatively small outlay it was a 
simple matter to adapt this system to any existing low- 
tension circuit or network of mains without dispensing with the 
present machinery and mains. It was necessary, he proceeded, 
to treat high-pressure mains in a different manner from low- 
ressure mains, just in the same way as with meter pipes. The 
ecturer afterwards explained the Callender-Webber system of 
bitumen, remarking that it consisted of a number of 
conduits formed by bituminous concrete, which were usually 
about 6ft. long, and said that in this system, as in the 
receding, service-boxes were put in at certain intervals 
or drawing in the necessary cables. Another distinct 
system of high-tension mains was that in which the lead 
and return were concentric one with the other, two special forms 
of these being the Ferranti and the Siemens, under which a 
special form of service-box was used for joining up. The lecturer 
concluded by referring to the sites for installations, and to the 
designing and building of machinery. 


LONDON CHAMBER OF COMMERCE. 


OVERHEAD WIRES—FRENCH CUSTOMS TARIFF— 
PALACE EXHIBITION. 


Thefollowing communications emanating from the London 
Chamber of Commerce are interesting to electrical engineers. 


'" COUNTY COUNCIL BY-LAWS ON OVERHEAD WIRES. 


* Dear Sir,—I beg to send you herewith copy of a letter 
which was recently sent to the County Council by this 
Chamber on the subject of the by-laws issued by that body 
in regard to overhead wires and also a copy of the reply. 
This letter was written on the representations of one or 
two of the members of the section that it was impossible 
to carry on their business if the regulations in question 
were strictly enforced. I would therefore be glad if you 
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would carefully peruse the correspondence and forward me 
any representations you may have to make on the subject, 
and especially as to whether you consider it necessary to 
hold a meeting to consider the matter.—Yours faithfully, 
* KENRIC B. MURRAY, Secretary. 
“January 15th, 1892." 
[copy. ] 

* London Chamber of Commerce, January 7th, 1892. 
H. de la Hooke, Esq., clerk to the London County Council, 
Spring-gardens, S.W 
“ BY-LAWS—OVERHEAD WIRES. 

* Sir, — The attention of this Chamber has been recently 
directed by several of its members to certain by-laws made 
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by the London County Council in pursuance of the London 
Overhead Wires Act of 1891, and we are informed that 
your Council, before instituting these by-laws, made 
enquiries at several of the leading electrical firms, and that 
no objection was offered to working under these regula- 
tions. We are informed, however, that many, if not all of 
the firms consulted, are not directly affected by these by- 
laws, and that another and equally important section of the 
electrical industry were not consulted, and they, as members 
of the Electrical e Section of this Chamber, propose that 
a meeting should be held for the purpose of making repre- 
sentations on the subject. My Council, however, recog- 
nising the courtesy which we have experienced from you 
in other matters, as well ag in endeavouring to ascertain 
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the views of many of the leading firms whom it may have 
been supposed were principally concerned, direct mo, in the 
meantime, to ask you to be good enough to let us know 
how the matter now stands. 

J am directed at the same time to suggest that it might 
be well if you could forward for our information a short 
statement setting forth the reasons which have induced 
your Council to enforce these by-laws.— am, Sir, yours 
faithfully, KxNnRiC B. Murray, Secretary." 


* London County Council, 8th January, 1892. 

^ Sir, —1 have to acknowledge the receipt of your letter 
of the 7th inst. on the subject of the by-laws made by the 
Council for the regulation of overhead wires. 

* The information which you say has been given to the 
Chamber of Commerce is not quite accurate. The Council 
did not before making the by-laws make enquiries of the 
leading electrical firms and ascertain that there was no 
objection to working under the proposed regulations. The 
by-laws were made by the Council after careful coneidera- 
tion and consultation with ite professional advisers as to 
what regulations appeared to be necessary for securing the 
public from accidents which might arise from overhead 
wires. 

“ Having made the by-laws, the Council submitted them to 
the Board of Trade as required by the statute, and at the re- 
quest of the Board they were advertised at length in the Times 
newspaper, and a copy of them was sent to every company 
or person in London who appeared likely to be affected by 
tho by-laws. If there are any persons directly concerned 
who havo rot received them it has been through want of 
knowledge, but inasmuch as they were, as I have stated, 
advertised at length in the Times, it was open to everyone 
to see them. 

„The present position of the matter is this: That the 
Council, before making a formal application to the Board 
of Trade for confirmation of the by-laws, is prepared, as 
also is the Board of Trade, to consider any objections or 
observations which may be offered with regard to them by 
auy persons interested. If, therefore, the members of your 
Chamber have any representations to make, they should be 
sent to the Council and the Board of Trade some time 
before tke end of the month. 

* With reference to your suggestion that a short state- 
ment should be sent to you of the reasons which have led 
the Council to make these by-laws, the best thing I can do 
is to refer you to the report of the Select Committeo of the 
House of Commons on the subject in 1885, where legisla- 
tion was recommended. It is upon this report that the 
action of the Council has been based.—I am, Sir, your 
obedient servant, 

“H, DE LA Hooker, clerk of the Council. 
“ The Secretary of the London Chamber of Commerce." 


Engine and Dynamo Foundations—Sydenham Central Station. 


FRENCH CusToMs TARIFF. 


* To the members of the Electiical Trade Section: 


“ The following extracts from the new French Customs 
tariff as definitely passed, to come into operation on the 


lst February, 1892, show the duties applicable on the 
articles mentioned, under the general and minimum 
tariff, It is understood that the latter tariff will apply to 
British goods : 


Elevation. 


General Minimum 
tariff per tariff 
Tariff No. Articles. 100 kilos. 100 kilos. 
france. cs. 

361 ... Lampes électriques à incandescence 

munies de leur monture ..... ...... 400 ... 350 
361 ... Lampes électriques à incandescence 
bis non munies de leur monture .. ... 800 700 
524 ... Machines dynamo-électrique : 

de 1,000 kilos, et plus ..... ......... 30 .. W 

de 50 kilos à 1,000 kilos .. ......... 45 30 

de 10 kilos et pas plus de 50 kilos 100 ... 80 
536 ... Induits de machine dynamo-élec- 

trique et pieces détachés telles 

que: bobines pleines ou vides en 

métal entourées de cuivre isolé ; 

pieces travailles en cuivre, pesant 

moins de 1 kilo, numerotés et 

marquées, ajustée ensemble ou de- 

montées, pour appareils élec- 

triques, lampes à arc dites regu- 

|i» i. MER rr — 100 .. 75 
s .. Accumulateurs électriques............ 17 .. 13 
is 


** Note. — The complete official text of the tariff law may be seen 
in the reading-room of the London Chamber of Commerce. 
“January 15th, 1892." 
“ CRYSTAL PALACE EXHIBITION AND RAILWAY RATES. 
“Dear Sir,. This Chamber recently approached the London 
Brighton, and South Coast and the London, Chatham, and 
Dover Railway Companies with a view of securing a reduced 
rate on exhibits intended for the Electrical Exhibition at 
the Crystal Palace. The companies did not see their way, 
however, to grant reduced rates; but I am now in receipt 
of two letters, copies of which I enclose, from which you 
will see that the companies have agreed to convey the unsold 
exhibits, on the return journey, free of chargeto any station 
on either of these lines of railway, provided that the 
exhibits remain the property of the exhibitors. —Yours 
faithfully, NRIC B. MURRAY, Secretary. 
* January 13th, 1892." 
[coPv.] 
“ London, Brighton, and South Coast Railway, 
es London Bridge, S.E., 
“11th January, 1892. 
% ELECTRICAL EXHIBITION AT CRYSTAL PALACE, 1892. 
“ Dear Sir,—Adverting to my letter to you of the 28th 
ulto., I have the pleasure to inform you that, although we do 
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not see our way to meet your wishes with regard to making 
a reduction in the rail-charge for the conveyance of the 
exhibits to the Crystal Palace, we shall nevertheless be 
willing to assist the exhibitors in this respect by conveyin 
the unsold exhibits on the return journey from the Crysta 
Palace back to the station whence they were sent free of 
charge at owners’ risk. 

“ This concession relates, of course, to traffic from and to 
our own stations only, and does not in any way affect or 
disturb the terms and arrangements concerning traffic to 
places on other companies’ lines. 

“I should be glad if you would be good enough to notify 
your Council accordingly.—I am, dear Sir, yours faithfully, 


“ N. SARLE, Secretary and General Manager." 


“ London, Chatham, and Dover Railway Company, 

“ Manager's Office, Victoria Station, 
* 9th January, 1892. 

* Dear Sir, — In reply to your letter of the 15th ulto., I 
have the pleasure to inform you that, after due considera- 
tion, it has been arranged by this company and by the 
L. B. and S. C. Company for exhibits which were 
originally sent from stations on our respective systems 
to be conveyed on the return journey free of charge 
at owners risk, providing they remain the property 
of the exhibitors. —I am, dear Sir, yours truly, 

% JOHN S. BATES." 


MODERN APPLICATIONS OF ELECTRICITY TO 
METALLUBGY.* 


BY G. C. V. HOLMES, SEC. I. N. A. 


During the last few years the application of electricity to 
lighting and to motive power has received the greatest 
attention from the engineering profession, but comparatively 
little notice has been taken of the equally important application 
of this force to metallurgy and the manufacture of metal goods. 
At the present moment, however, the manufacture of copper 
goods by electrical methods is beginning to excite considerable 
attention in the engineering world because of the extraordinary 
facility with which such articles as sheets, tubes, rollers, wire 
and tape for electric lighting and telegraphic purposes, etc., can 
be produced in one operation and of qualities hitherto unattain- 
able. The author hopes, therefore, that a paper on this subject 
will prove of interest to the society, and as it will probably be 
considered more satisfactory, instead of giving a mere descrip- 
tion of the methods and apparatus actually used in producing 
the results which have been attained, he proposes to commence 
by referring briefly to the electro-chemical principles of the 
ee ky then to go on to show how these principles have been 
applied to that large and important industry—the electric 
refining of copper—and finally give an account of the methods 
by which, during the process of the refining of the copper, 
finished goods, such as those above enumerated, can be auto- 
matically produced of absolutely pure metal. 

Electro-Chemical Principles.—It was discovered in the first 
year of the present century that water could be decomposed 
into its chemical constituents by passing through it an electrical 
current of sufficient tension. The process is known as 
electrolysis ; the ends of the conductors are called electrodes, 
that by which the current enters the waters is called the anode, 
and the end of the other conductor by which the current passes 
out again is called the cathode. At the surface of the anode, 
oxygen pas is separated from the water, while at the surface of 
the cathode hydrogen is formed, each gas being separated 
exactly in the proportions required to form water. The atoms 
which are decomposed, or electrolysed, are called in electro- 
technical language, ions ; those which appear at the anode and 
cathode being named respectively, anions and kathions. 

There are three principal laws which express the quantity of 
action which takes place during the electrolytic process. These 
laws are of the utmost practical importance to enable the cost of 
the operation to be ascertained. They are as follows: 

I.— The amount of chemical action is equal at all points of a 
circuit. For instance, if the current were through a 
series of vessels, connected by a series of conductors, the ends 
of each of which were immersed in the water of two adjacent 
vessels, the first and last conductors being connected respec- 
tively with the positive and negative poles of the source of 
electricity, so that the whole formed one continuous circuit, 
then the amount of water decomposed in each vessel in the 
circuit would be equal. 

II.— The amount of the chemical action which takes place in 
& given time is exactly proportional to the quantity of the 


* Paper read before the Junior Engineering Socioty, Jan. 15. 
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current which passes through the vessel For instance, a 
current of six amperes would decompose three times the 
quantity of water in each vessel which a current of two amperes 
would separate in the same time. 

III. — The amount of hydrogen liberated by the passage of a 
current of one ampere through water during one second is 
000015 gramme. is quantity is called the electro-chemical 
equivalent of hydrogen. The amount of any other chemical 
element liberated at an electrode by the passage of a current of 
electricity of one ampere during one second through any other 
solution, containing the chemical element in a form in which it 
can be electrolysed, is exactly equal to the electro-chemical 
equivalent of hydrogen multiplied by the chemical equivalent 
of the element in question. Thus the chemical equivalent of 
oxygen is 8, and the weight of oxygen liberated by the above- 
mentioned current in a vessel of water would be 0000105 x 8= 
0000840, which number is therefore its electro-chemical 
equivalent. Below is given a table of the atomic weights and 
electro-chemical equivalents of the principal elements which 
have to be considered in electrolytic work. 


TABLE I. 
T EM 
Atomic Chemi equivalent in 
Name of element. weight. equivalent. grammes per 
ampere-second, 
Hydrogen 10 10 0000105 
Potassium...... 39:1 ......... iI 0004105 
Sodium ......... 23:0 ..... ... 230. uses 0002415 
Gold .. ......... 196:8 ......... 655. 0006875 
Silver 1088 0 [ „ ç 1080 0011340 
Copper ......... 63:0 ......... 81:5 ........ 
Mercury 200-0 100-0 0010500 
5. 1180 295 7 
E 56:0 ......... 14 | ueni 0001470 
Nickel. 590 . 293 
Zinc ............ 650 ........ 325 0003412 
sagan dase te 20770 103°5 ....... 0010867 
Oxygen ......... 160 BO uos *0000840 
Chlorine ..... Er RS 3505 „ 0003727 
Nitrogen ...... 14 oo 3 0000490 


Nothing has yet been said regarding the energy required to 
effect the decomposition. Taking, again, the case of water. . As 
soon as the a quantities of oxygen and hydrogen appear 
at the anode and cathode respectively, the apparatus is con- 
verted into a secondary battery, the elements of which—viz., the 
two above-named gases—tend to combine, and in so doing 
develope an E.M.F. of 1°45 volts. The current employed to 
effect the decomposition must therefore possess at least an equal 
E.M.F., and in addition whatever EMF. is necessary in order 
to overcome the electrical resistance of the generator of elec- 
tricity, the conductors, and the liquid between the anode and 
cathode. 

If Q be the quantity of 5 through the circuit, 
E the back E. M. F., E! the E. M. F. necessary to convey the 
current through the above-named resistances, then the work 
done by the current =Q (E + E!). 

The E.M.F. of any particular chemical reaction is equal to 
the product of the electro-chemical equivalent of the separated 
ion into its heat of combination when entering into the conibina- 
tion in question expressed in dynamical units. For explanation 
of this reference is made to the work on Electricity and 
Magnetism," written by our distinguished past-president, Prof. 
Silvanus Thompson, F.R.S. 

The above law is expressed as a formula as follows : Let E be 
the E. M.F. in volts ; Z, the electro-chemical equivalent of the 
separated ion; H, the number of units of heat evolved by a 
gramme of the substance when entering into the combination ; 
and J, Juule’s equivalent (42 x 10°), then E = Z HJ. 

Taking as an illustration the case of copper dissolving into 
sulphuric acid, from the above table Z = ‘005307, H = 881, 
J = 42 x 105, then E = 0033507 x 881 x 42 x 105 = 1:225 x 10? 
absolute units of E. M.F. = 1:223 volta. 

To consider next the case of the electrolysis of sulphate of 
copper solution with an insoluble anode such as platinum. The 
chemical expression of this combination of copper, sulphur, and 
oxygen is CuSO,, which differs from sulphuric acid (H,SO,) in 
that the two atoms of hydrogen are replaced by one atom of 


copper. 

When the current of sufficient E. M.F. is passed through a 
solution of this salt in water the CuSO, is split up into Cu, or 
metallic copper, which is deposited on the cathode, and SO,, 
which decomposes the water of the solution, forming sulphuric 
acid and free oxygen. 

Thus: CuSO, 2 Cu + SO, 


The result is in the end the same if it is suppused that the 
current in the first instance decomposes the wator of the solu- 
tion. In this case, as befure, oxygen appears at the anode and 
hydrogen at the cathode. The free hydrogen, however, at once 
decum poses the sulphate of copper, replacing the copper, which 
latter is deposited in the metal ic form on the cathode. If the 
current is passed for a sufficiently long time through the solu- 
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tion, the whole of the copper will be extracted from the salt 
and will be deposited, and the solution itself will be converted 
into dilute sulphuric acid. The minimum work done in effect- 
ing the decomposition expressed in watts is equal to the current 
expressed in amperes multiplied by the back E. M. F. in volts of 
copper entering into combination with sulphuric acid. This 
E.M.F. has been shown above to be 1:225 volts, and if Q 
amperes be the quantity of electricity passing per minute, then 
Q x 1225 watts per minute is the minimum energy required to 
effect the decomposition, to which has to bo added the energy 
required to overcome the resistances of the generator of elec- 
tricity, the conductors, and the electrolyte. 

The author lays stress upon these elementary facts in order 
to pave the way, in a systematic manner, to ascertaining 
the commercial cost of refining rough copper. 

Coming next to the case of electrolysing the same sulphate of 
copper solution, but employing &n anode of pure copper ins 
of the insoluble anode of platinum taken in the last instance. 
In this case we may suppose, as before, that copper is deposited 
on the cathodo and oxygen liberated at the anode, while part 
of the solution is earned into sulphuric acid. The nascent 
oxygen, however, combines with the copper of the anode, 
forming oxide of copper, which latter immediately dissolves 
into the sulphuric acid present, re-forming sulphate of copper 
and liberating an equivalent amount of water. Thus, every- 
thing is restored to its first condition, and the process 
goes on continuously ; copper being deposited from the 
solution on to the cathode, while it is dissolved in precisely 
equal quantities from the anode, and the solution, instead of 
being converted into dilute sulphuric acid, as in the first 
case, is constantly replenished with copper, and is maintained as 
& solution of the sulphate of that metal, and serves, in fact, as 
the medium for transmitting the metal of the anode to the 
cathode. Thus we see that whatever chemical changes occur 
at one = of the combination precisely opposite changes occur 
at another part, and consequently no work whatever is done in 
the purely chemical part of the operation ; and if the solution, 
the conductors, and the electric generator had no resistance— 
that is, were of perfect conductivity—then an electric current of 
infinitely small EMF. would effect the deposition. The same 
facts may be put in another way by stating that there is no 
back E. M. F. in the bath, because the nascent oxygen liberated 
at the anode, instead of tending to combine with the deposited 
copper on the opposite cathode — thus forming an electric 
couple—combines at once with the copper of the anode with 
which it is in contact, while the energy of the combination is 
balanced by the simultaneous absorption of energy due to the 
decomposition of the metal at the cathode. 

This elementary fact, which is perfectly well known to those 
who have conducted the simplest experiment in copper plating, 
is the sole secret of the extraordinary cheapness of the process 
of the electro-refining of copper. In practice, of course, the 
generator, the conductors, the electrodes, and the solution offer 
a definite, even if very smail, resistance to the passage of the 
current, and the current must have a corresponding E.M.F. 
in order to overcome these resistances, but it must be definitely 
understood that in electroplating copper from a pure copper 
anode the overcoming of this imperfect conductivity is the sole 
work done by the current, the energy employed in doing chemical 
work being nil. 

It may here be mentioned that in order to promote free 
action, and in order to improve the conductivity of the elec- 
trolyte, a certain amount of free sulphuric acid is always put into 
the bath along with the water and the copper salt, and conse- 
quently, if there is a considerable inequality between the areas 
of anode and cathode, more or less copper may be dissolved into 
the solution than is deposited on the anode, according to which 
area predominates, and consequently the liquid may vary in 
richness of salt during the time the current is passing. 

The case of depositing the metal from an impure copper 
anode introduces at once the metallurgical industry of refining 
raw copper. The rough copper of commerce is usually alloyed 
or mi with various other metals, and there is no immediate 
apparent reason why they should not be dissolved by the action 
of the current into the free sulphuric acid present in the solu- 
tion in the bath and deposited together with the copper on the 
cathode. It will be presently seen, however, that with ordinary 

utions such action does not take place, but that the copper 
is deposited in a pure state. 

When an anode is composed of a mixture or an alloy of 
several metals, and the electric current passed through, the 
various component metals are not oxidised and dissolved simul- 
taneously. They are, on the contrary, attacked in a certain 
order depending upon the energy which they develop when com- 
bining with oxygen and dissolving into the acid of the solution. 
The metal which is attacked first is that which by its oxidation 
developes the greatest energy, or which, if used as one of the 
elements of a primary battery, would develop the highest 
E. M. F.; and so on in regular order. Vice versd. When several 
metals are simultaneously in solution in the bath the order of 
deposition is the reverse of the order of dissolution—that is to 
say, that metal will be firs$ deposited the separation of which 
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from the solution requires the least amount of energy. This 
law, the author believes, was first stated by Dr. Kiliani, of 
Munich, aud was published in the German ‘‘ Bergen Hütten 
Münnische Zeitung in the year 1885. i; 

The subject- matter of this law is a very large one, and 
whether its application to all the metals found in combination 
with rough copper has been fully studied is a matter of very much 
doubt. Concerning a few of the metals, such as silver, lead, 
iron, copper, and zinc, however, when dissolved into and 
deposited from a few electrolytes, pretty extensive researches 
have been made. The following are some of the principal 
metals found in combination with copper ; Manganese, zinc, 
iron, tin, cadmium, cobalt, nickel, lead, arsenic, bismuth, 
antimony, copper, silver, gold. They are given in the order of 
the heats of combination developed by them when undergoi 
oxidation. The list therefore also gives the order in whic 
they would be dissolved according to Dr. Kiliani’s law ; while 
if in solution they would be deposited in the inverse order. 

It will be noted that copper comes almost at the bottom of 
the list, having only the precious metals silver and gold below 
it. It is largely to this circumstance that is due the facility 
with which copper can be refined, for under the ordinary 
circumstance of deposition neither the gold nor the silver 
oxidise and dissolve into the electrolyte at all, but fall to the 
bottom of the bath in the shape of metallic powder when the 
surrounding metals in which they are embedded dissolve away ; 
hence the cupper is left as the metal most easily separated from 
the solution, and in accordance with the law previously stated it is 
deposited on the cathode before any of the other metals, all of 
which are oxidised and some dissolved into the solution before 
it. It must, however, be acknowledged that the above state- 
ments are only true and the law Applicable so long as certain 
conditions relating to the strength and E.M.F. of the current, 
the composition of the electrolyte, and the proportion of the 
foreign metals in the anode are observed. 

As an instance of some of the variations that occur, it may be 
stated that if the E.M.F. of the current exceed a certain 
degree several of the metals may be dissolved and deposited 
simultaneously. This peculiarity is obviously due to the fact 
that, when they dissolve into the solution, each metal can be 
electrolysed by a current having an E.M.F. somewhat higher 
than the natural E.M.F. due to the combination of the 
metal with the acid of the bath. (See the case of the 
electrolysis of sulphate of copper between insoluble anodes.) 
If, then, the electrolyte contained several metals in solution 
and the E.M.F. of the current were gradually increased, each 
of them would, in turn, be separated from the solution and 
deposited. If, on the other hand, the E.M.F. at the outset 
were higher than the highest natural E.M.F. whıch could be 
developed by any metal present entering into the combination 
in question, then all of them would simultaneously be separated 
and deposited. If the current density per unit of area of 
cathode exceed a certain amount (approximately five amperes 
per square foot of surface) the copper will not be deposited in 
the metallic form at all, but will fall to the bottom of the bath 
in the shape of powder. The composition of the electrolyte— 
i.e., the proportions of free acid, copper sulphate, and water— 
exercises an important influence on the character of the deposit, 
as also does the temperature. The more neutral and the poorer 
in dissulved copper the electrolyte, the more easily will the metals 
low down in the above list be dissolved, and the more easily 
also will those high up in it be deposited. The precise reasons 
for some of the above peculiarities have never been e 
ascertained, and hence it comes that the practice of the electro- 
lytic refining of copper, though reposing in the main on well- 
ascertained scientific principles, involves the knowledge and use 
of so many expedients and precautions that it is by no means 
the easy and straightforward work which might be supposed. 

In addition to the metals themselves, the oxides and sulphides 
of some of them may be present in the anedes, and some oxides 
which cause difficulties are formed by the action of the current. 
Those, for instance, of lead and tin are insoluble in sulphuric 
acid. Others dissolve but slowly, and while they remain on the 
surface of the anodes they will act precisely as the lead peroxide 
does in à secondary battery—that is to say, they will form 
with the copper on the cathode a more or less powerful electric 
couple, the E. M. F. of which acts in the opposite direction to that 
of thecurrent. Hence, the current must in such circumstances 
have an E. M. F. sufficient to overcome this back force, in addition 
to being able to overcome the resistances of the generator, con- 
ductors, and electrolyte, and the cost of the deposition will be 
proportionately increased. In practice, however, with anode 
of the degree of purity generally used for electrofining this 
back E.M.F. is not considerable, as the whole E.M.F. 
required to overcome all the conductive resistances and the 
back force varies according to the current density used, between 
a quarter and half a volt per tank. It should, however, be 
mentioned that the oxides being relatively non-conductors, if 
the position of the anode in the bath be such that they accumu- 
late on the surface of the latter and cannot escape, the con- 
ductive resistance may be considerably increased. This is a 
point of considerable importance for two reasons: firat, the 
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increase in the resistance increases the cost of the electric 
current ; and, second, owing to the increased E.M.F. neces- 
sary to move a given current through the circuit, the deposition 
of the other metals which may have been dissolved into the 
electrolyte is facilitated and the refining action of the current 
correspondingly diminished. 

Copper-refining Apparatus.—The practical apparatus required 
to refine rough copper electrolytically is of the simplest kind. 
A boiler, steam engine, and dynamo are of course indispensable. 
What the electrical output of the latter shall be is of course 
determined by the surface of anodes which it is intended to 
expose in any one tank or bath, the usual allowance being a 
current of between four and five amperes per square foot of 
surface. The E.M.F. of the current depends upon the 
number of tanks which it is intended to work in series—i.e., 
through which it is intended to drive the current—and also on 
the average of the combined resistances pertank. With a well- 
arranged plant the difference of potentia] Dobson the anode and 
the cathode of each tank should be considerably less than half a 
volt. The tanks are generally made of wood and measure 
about Jft. in each direction. They are rendered acid-proof b 
being lined with lead, or some composition into which pitc 
enters largely. It is of the utmost importance that the tanks 
should be perfectly acid-proof, not only in order to avoid loss 
of the electrolyte by leakage, but also to ensure the elec- 
trical insulation ; for thesulphate of copper solution, containing 
as it does free sulphuric acid, is a very good conductor, and if 
the floors in the neighbourhood of the tanks got to be saturated 
with it a considerable proportion of the current would be lost 
to earth. On the tops of the sides of the tanks at front and 
back are placed strips of copper, which serve as conductors, and 
which are alternately connected. The anodes are square plates 
of cast rough copper, the tops of which are in contact with rods 
of the same am which rest on the two conductors, that end 
which rests on the conductor which conveys the current to the 
next tank being, of course, insulated. The cathodes are sheets 


of thin copper similarly resting on the conductors, only in this | 


case the ends reposing on the other conductors are insulated. 
Several anodes and cathodes are hung parallel to each other in 
each tank, and when a sufficient thickness of electrolytic copper 
is deposited on the cathodes they are removed from the bath 
and the deposited layer is easily split away from the original 
cathode, which remains intact and ready for fresh use. The 
thickness of the deposited copper on the cathode is a matter 
rincipally affected by the capital at the disposal of the firm 
or locking up in raw material. The electrolyte is formed by 
dissolving 2lb. of sulphate of copper to each gallon of water 
and adding 8oz. of concentrated sulphuric acid. The aim of 
the refiner is to procure a supply of rough copper containing a 
good dpi ide of gold and silver. Many brands of copper 
are exceedingly rich in the precious motals, and it is usual to 
allow a certain 5 of the assay value free to customers. 
Cost of the Process. — The cost of the operation of refinin 
copper is determined mainly by the difference of potenti 
between the anodes and cathodes in each tank. The 
lower the latter, of course the less cost. It has been 
shown that with a pure anode only sufficient E. M. F. has 
to be provided to overcome the ordinary resistances, while 
with an impure anode an additional difference in potential 
is required to overcome the back E. M. F. due to the 
accumulation of oxides on the anode, and a portion of the 
energy of the current is of course absorbed in oxidising the 
foreign metals present. It so happens that while it is easy by 
the old methods to refine rough copper up to, say, 98 per cent., 
it is very difficult by these methods to get it still purer. By 
the electrolytic methods, on the contrary, it is much easier to 
take the last impurities out than it is to refine a really rough 
copper. Thus, the two methods may be said to be complimen- 
tary to each other, and in practice it is desirable to bring the 


metals by the older methods up to such a state that only about | 


2 to 5 per cent. of impurities remain in it. The principal 
resistance to conductivity is in the electrolyte itself. This 
resistance can be diminished by reducing the length of liquid 
which the current has to traverse and by increasing its cross- 
section —that is to say, by bringing anode and cathode as close 
together as is found to be practicable and by exposing as large 


an area as possible. 
(To be continued.) 


COMPANIES’ REPORTS. 


ST. JAMES’S AND PALL MALL ELECTRIC LIGHT COMPANY. | 


Directors: Eustace J. A. Balfour, Esq. (chairman), H. Wood- 
burn Kirby, ma (vice-chairman), Latimer Clark, E 
Egerton Clar 
Showell, Esq. (General manager and secretary: Frederic J. 
Walker. Chief engineer : S. T. Dobson, A. M. I. C. E., M. I. E. E. 
Report of the Directors and statement of accounts for the year 
ending 3lst December, 1891, to be presented to the shareholders at 


| holders at 


| necessity, 


% F. R. S., 
e, Esq., Sir John H. Morris, K. C. S. I., Charles | 


the ordinary general meeting to be held at the St. James’s Hall 
Restaurant on Tuesday next, at 3 p. m. 

The Directors in submitting their annual report for 1891, with 
accounts as certified by the Company's auditors, congratulate the 
shareholders on the satisfactory progress made by the Company 
during the past year. Early in 1891 the capital ef the Company 
was increased from £100,000 to £200,000 by special resolution of 
the shareholders. creating 20,000 7 per cent. preference shares 
of £5 each. Of these shares 10,000 were issued to the share- 
r, and fully subscribed for by them in March. The 
balance of 10,000 shares was issued in December last at 
30s. i share premium, and duly allotted to the ehareholders. 
This last issue of shares placed £15,000 at the disposal of the 
Directors as a capital reserve fund. The £15,000 has since been 
invested in 24 per cent. annuities, and is shown in the accounta 
annexed hereto. The attention of the Directors has been largely 
directed during the year to the purchase of land for, and the erec- 
tion of, a northern station. Owing tothe congested condition of 
the parish and the extreme scarcity of available ground this proved 
to be a difficult matter. The Directors, however, are pl to be 
able to report that they bave secured a suitable freehold site in 
Carnaby-street, Regent-street, and have entered into a contract 
for the erection of the building on designs prepared by Mr. C. 
Stanley Peach, F. R. I. B. A. A considerable portion of the machine 
and boilers required for this station have also been constructed, an 
it is hoped that during the summer of this year the station will 
be finished and in working order. There are certain compulsory 
mains which have to be laid in the parish before August next. 
These, with other mains which the Board deem necessary to com- 
plete the system, will be proceeded with without loss of time, and 
there seems every reasonable probability of the whole of the work 
being completed without any further capital being required. It 
may be of interest to the shareholders to know that the two stations 
will be connected by a grand trunk main, about half of which is 
already completed and laid. This will be a means of enablin 
the northern station to sapport the southern in case o 

and vice versá. The system adopted by the 
Company has worked thoroughly well during the whole 
of the year, and the Directors are satisfied that it is the best 
that could be selected having regard to present knowledge. 
The experience gained at the Company’s works enables the 
Company’s officials to make improvements from time to time, and 
no precaution is neglected to maintain the excellent results 
hitherto obtained. The net earnings of the Company during the 
part gonr have amounted to £10,395. 12s. 5d. Of this sum £3,610. 
88. 4d. was distributed in July last in payment of an interim divi- 
dend at the rate of 7 per cent. per annum for the half-year endin 
June 30, 1891, on the ordinary shares, and on the instalments pai 
on the first issue of preference sbares. The balance of £6,785. 
6a. Id., added to £315. 12s. 9d. (the undivided profit from last 
5 account), leaves £7,100. 188. 10d. now to be dealt with. The 

irectors propose to divide this amount as follows—viz. : 


(A) Ry payment of a dividend at the rate of 7 per 
cent. per annum calculated on the instalmente 
per on the first issue of 10,000 preference shares : 
or the second half of the year .. ......................-. £1,333 6 8 

(B) By payment of a dividend at the rate of 10 per 
cent. per annum for the second half-year on the 
ordinary shares, making, with the interim dividend 

id in July last, a total distribution of 84 per cent. 
Or UNO yön. cono Gus eris ͤ d ata diu Maus 

(C) By paying a dividend of £10. 15s. per share on 

the founders’ shareees 4 


0 0 

1,075 0 0 
(D) Amount to be carried forward to ordinary share- e 
8 


holders’ undivided profit account ........................ 6 
(E) Amount to be carried forward to founders’ 
undivided profit account.......................... . 16 9 
£7,100 18 10 


The Directors have carried £1,000 to redemption account to com- 
mence a fund, to accumulate by annual additions, to represent loss 
of capital at the expiration of the term covered by the provisional 
order. The Directors are advised that the amounts provided in 
the accounts for depreciation are sufficient and ample for all 
par ponon Two of the directors —namely, Messrs. Egerton H. 

larke and H. Woodburn Kirby retire under Clause 79 of the 


articles of association, and, being eligible, offer themselves for 


re-election. The auditors, Messrs. Deloitte, Dever, Griffiths, and 
Co., also retire, and, being eligible, offer themselves for re-election. 


Net REVENUE ACCOUNT FOR THE YEAR ENDING 3lst DECEMBER, 


1891. 
Dr. £ s.d. £ s. d. 
Interest on debentures .......... ......... 385 0 0 
Interest on calls in advance............... 7118 8 
— — 456 18 8 
Balance, being net profits applicable to dividends 
, ß Em 10,711 5 2 
£11,168 3 10 
Cr. £ s. d. E s.d. 
Balance from last account ............... 2,505 12 9 
Less dividend (5 per cent. d on 
ordinary shares, free of income tax) 2,250 0 
| — 315 12 9 
Balance from reyenue account No. IV................... 10,562 6 10 
| Interest on money at deposit ......... e " 290 4 3 


£11,168 3 10 
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STATEMENT OF SHARE CAPITAL ON 3lsT DECEMBER, 1891. 
Number | Nominal Issued E Total 
; ; Called u Total ^ | Remaining 
Description of capital. Authorised by. of shares | amount p : not : amount 
j d issued. | of share. | Per share. | paid up. paid up. unissued. authorised. 
T 4 BUR — £$. £ | £ £ Shares £ 
7 , divi ed into 
19 ehares 5 of — 18,680 5 5 93, 400 Nil 1,300 99, 900 
of £5 each.................. R 
£100,000, divided into . : 
*^nn Special resolution, £5 on 10,000 
20,000 preference shares 20th March, 189]... | 20,000 | 5 (10e. on 10,000) 85.000 | 4500 | Ni 100,000 
£100, divided into 1 
founders’ shares of £1| | Memorandum of asso- 100 1 1 100 | Ni Nil 100 
38,780 148,500 | 45,000 | 1,300 200,000 


STATEMENT oF LOAN CAPITAL ON 3lst DECEMBER, 1891. 


Amount borrowed. 


Description of loan. B 
At 6 per cent. "Total. 
£ £ 
Six per cent. mortgage debentures, 6,500 6,500 


Remaining bor- 


rowing powers. Total amount of borrowing powers, 


£ 
93,500 One-half the nominal capital of the Company 


for the time being. 


To share capital paid up, see No. L, £148,500. Total loan capital borrowed, see No. II., £6,500. Total capital received, £155,000. 


CAPITAL ACCOUNT FOR THE YEAR ENDING 3lst DECEMBFR, 1891. 
Expenditure up Expended Total expendi- 


to 3lst Dec., during the ture up to 3lst 
Dr. 1890. year. Dec., 1891. 
Land (including law £ sd. £ s. d. £ asd. 
incidental to 
1 . 9,598 0 8 20, 297 7 8 29,895 8 4 
Buildings and paving. 11,186 0 7 1,958 14 11 13,144 15 6 
Machinery and plant.. ; 4 12,056 11 11 39,961 18 3 
Accumulators ........ 1,596 5 5 23 711 1,61913 4 
Mains, including cost 
of laying ............... 28,631 11 1 9,531 10 7 38,163 1 8 
Meters fixed on in. 
stallations ............ 1.578 19 0 1, 271 18 2 285017 2 
Switches fixed on in- 
stallations .. ..... ... 700 0 3 544 2 0 1,244 2 3 
Stores and labour used 
on installations 1,172 19 7 883 9 1 2,056 8 8 
Electrical instru- 
ments, eto 256 0 6 100 9 1 362 9 7 
Patent rights — 30 0 0 30 0 0 
Cost of license and 
provisional order ... 705 10 2 — 705 10 2 
Sinking artesian well 668 2 6 286 17 6 955 Q 0 
Office and other furni- 
ture and fittings ... 510 1 5 207 3 2 717 4 7 
Compensation 392 13 10 — 392 13 10 
Expenses connected 
with Board of Trade 
enquiry ............... 152 8 7 — 152 8 7 
Preliminary expenses 920 1 11 105 10 0 1,026 11 11 
Expenses of debenture 
issue 275 7 4 — 275 7 4 
Law and parliamen- 
tary expenses 539 19 6 28 1 9 568 1 3 
Management, general 
expenses and in- 
terest to 3lst De- 
cember, 1889, less 
receiptsss . 5,9337 9 6 — 5,337 9 6 
£92,126 18 2 47,331 3 9 139,458 1 11 
Balance of capital account ..... i . 15,541 18 1 
£155,000 0 0 
Receipte up to Received dur-Total receipts 
Dec. 31, 1890. ing the year. toDec.31,1891 
Cr. £ s. d. £ s d. £ s d. 
Ordinary shares, 18,680 
of £5 each... 44,880 0 0 48,520 0 0 93,400 0 0 


Preference shares 
fally paid £5 each, 
Pealerence shares 
10,000 of £5 each, 
10s. peid............... 
Founders’ shares, 100 
lr 
6 per cent. mortgage 
ebentures ............ 


50,000 0 0 50,000 0 0 


5,000 0 0 5,000 0 0 
100 0 0 


100 0 0 
50,000 0 0 


= 
e 
e 


REVENUE ACCOUNT FOR THE YEAR ENDING 3lst DECEMBER, 1891. 
A.—To Generation and Distribution of Electricity. 


Dr. £ s.d s. d. 
Coal and other fuel, including dues, 
carriage, ete. .. csse een 4,668 8 3 
Oil, waste, water, and engine-room 
, toida eaae] oa et n ax 771 17 2 
Salaries of engineers and officers ...... 609 12 6 
Wages at generating and distributing 
Station 2,835 2 0 
Repairs, maintenance, and renewals, 
as follows: 
1. Buildings ............ £562 8 2 
2. Engine and boilers 669 3 8 
3. Dynamos 186 14 2 
4. Other machinery, 
instruments, and 
tools 145 0 6 
5. Accumulators .. ... 4 13 10 
6. Lampe (ut station) 134 4 1 
— — 1,702 4 5 
Repairs, maintenance, and renewals 
aci MEM -cucsusdaeds 527 15 6 
Miscellaneous expenses 72 13 4 
————— 11,187 13 2 
B.—To Rente, Rates, and Taxes. 
Rents pay able . . 419 2 9 
Rates and tax'bͥee ss 360 14 10 
— 779 17 7 
C. — To Management Expenses. 
Directors’ remuneration ................. 1,155 1 5 
Salaries of general manager and secre- 
tary, engineer, clerks, etc. .......... 1,816 0 3 
Stationery, printing, and advertising 353 6 0 
General establishment charges ..... ... 7 2 5 
Auditors of Company ... ........... ..... 52 10 0 
—— ——— 3,62% 0 1 
D. —To Law and Parliamentary Charges. 
iE S 658 14 7 
E.—To Special Charges. 
PNB AND isise roi Heatecseessctabue ‘oc 158 13 8 
Brokerage on shares 14 1 0 
172 14 
F.—To Depreciation. 
Depreciation on buildings 285 8 10 
Depreciation on plant, machinery, etc. 3,727 19 1 
—- 4,013 710 
G.—To Redemption Fund. 
Provision for recoupment of capital expenditure ... 1,000 0 0 
21,336 8 0 
Balance carried to net revenue account........... sase 10,562 6 10 
£31,898 14 10 
Cr. £ s. d. 
Sale of current, after deducting provision for bad 
and doubtful debt ................ seo ..... SV 30,934 14 4 
Sale of current under contract 215 3 6 
Rental of meters on consumers' premises ........... esas 362 2 11 
Rente receivable .. ........................ "t REM 100 0 0 
Transfer fees 2 F 117 9 6 
Discounts on purchasess . €———— 134 14 9 
Sale of old materials, stores, ete, ............... asia $ 34 910 
FALMAR 
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Dr. CAPITAL RESERVE Funp. £ s. d. | 17 years old, it had a considerable number of years of life in it yet. 
Balance ways es Soietilsndcdaweiwioncausees 15,000 0 0 | He moved the adoption of the report. f 

Cr. Par i This was seconded by Mr. Wm. Ford, and carried unanimously. 
Premium of £1. 10s per share on issue of 10,000 

preference shares in December, 1891 ................. 15,000 0 0 

Dr. DEPRECIATION FUND. £ s.d. NEW COMPANIES REGISTERED. 
jf E 5,819 19 5 Mo üi " SRepttered by Ji 

£5,819 19 5 | Hands, 15, Old Jewry-chambers, with a capital of £5,000 in £1 


Cr. 4 8. d. 
Balance from last account, December 31, 1890 ...... 1,806 11 6 
Amount brought from revenue account No. IV. 4,013 7 11 

£5,819 19 5 

Dr. REDEMPTION FUND. £ s. d. 
ne, ——— ——— rei 1,000 0 0 

Cr. £ 8. d. 
Amount brought from revenue account No. IV....... 1,000 0 0 

GENERAL BALANCE-SHEET, 31st DECEMBER, uh P 
r. s. d. 
Capital account— 
ount received as per account No. III. ........ 155,000 0 0 
Sundry tradesmen and others, due on construction 

of t and machinery, fuel, stores, etc. ........ 902 10 2 
Sundry creditors on open account 1,065 5 11 
Shareholders—for calis paid in advance - (due let 

January, 189 9,451 16 8 
Unclaimed dividends ...... — n Á—— — 011 2 
Capital reserve funlulalaulue-- . ee 15,000 0 O0 
5 e ae ee E ey nT Ce 5,819 19 5 

emption funddouᷣUUVP1iIillNl] . . . 1,000 0 0 
Net revenue account — 
Balance at credit thereof £10,711 5 2 
Lees interim dividends paid on 
ordinary and preference shares. 3,610 6 4 
— — 7,100 18 10 
£195,341 2 2 

Cr. £ s d. 
Capital account—amount expended for works, as 

per account No. III 139,458 1 11 
Stores on hand — 

%%%ͤ’' k 404 £724 0 0 

Effi 88 32 15 7 

Meters and switches TER 103 19 8 

General, including oil, waste, etc. 1,360 0 9 

— — 2, 220 16 0 
Sundry debtors for current supplied 9, 852 13 3 
Other debtors .. ee 54 0 6 
9,906 13 9 


Cash at bankers (Lloyd's Bank, 
Limited), including deposit of 
,,. rca annon 28,720 8 1 
Cash in hand q 29 2 5 
—— 28,755 10 6 
Capital reserve fund investments, 24 per cent. 


annuities Kec 15,000 0 0 


£195,341 2 2 


COMPANIES’ MEETINGS. 


DIRECT UNITED STATES CABLE COMPANY. 


The twenty-ninth ordinary general meeting of this Company 
was held at Winchester House on Friday, the chairman, Sir Foha 
Pender, K.C.M.G., presiding. 

Having referred in sympathetic terms to the death of the Duke 
of Clarence, the Chairman said that the revenue for the half-year 
ended the 31st ult., after deducting the out-payments, had been 
£45,402, while the working and other expenses, including income 
tax, but excluding the cost of repairs, had absorbed £17,673, 
leaving a balance of £27,729 as the net profit of the half-year, 
which was increased by the amount brought forward to £31,231. 
Interim dividends of 3s. 6d. a share had been paid for the quarter 
ended September 30 last, and for the quarter ended the 31st ult., 
£5,000 had boen added to the reserve fund, and a balance of 
£4,983 had been carried forward. The revenue showed an increase 
of £2,055 compared with that of the corresponding period of last year. 
The M'Kinley tariff had no doubt restricted trade in many quarters, 
and but for the large operations in in owing to the deficient 
harvest in Europe, the revenue of the Company would prob- 
ably have shown a falling off. The reserve fund account had been 

with £4,478 for the cost of repairs of cable, but it had 
been credited with £4,303 interest on investments, and with £5,000 
from the revenue account, increasing the balance of the reserve 
account to £259,680. There was no doubt that the preparations 
for next year's great exhibition would benefit their revenue, but 
until such a growth of telegraphy came as to fully employ all the 
cables in the Atlantic they did not think they could look forward 
to any very large increase in their returns. During the t six 
months they had had to effect one repair in their cables, and in 
carrying out this work they took up a portion of the cable, which 
was in such a condition as to satisfy tne 


em that although it was 


shares. Object: to acquire the undertaking of D. C. Defries, now 
carried on at 43 and 44, Holborn-viaduct, under the style of the 
Metropolitan Light Company, in accordance with an agreement 
made between D. C. Defries of the one part and this Company of 
the other part, and generally to cnr on business as gas, electrical, 
and general engineers. There s not be less than three nor 
more than five Directors. The first to be appointed by D. C. 
Defries. Qualification: D. C. Defries, as managing direc tor, 
£1,000 ; ordinary Directors, £500. 


BUSINESS NOTES. 

West India and Panama Telegraph Company.—The receipts 
for the half-month ended January 15 were £2,331, against £2,791. 

St. James's and Pall Mall Company.—The Directors recom- 
mend a dividend at the rate of 10 per cent. per annum on the 
ordinary shares for the half-year ended December 31, 1891. 

National Telephone Company.—The Directors have unani- 
mously elected Mr. James Staate Forbes, one of the vice-presidente, 
as president of the Company, in succession to the late Mr. Frederick 
Richards Leyland. 

City and South London Railway.—The receipts for the week 
ending 17th inst. were £836, against £765 for the correspondi 
week of last year, showing an increase of £71. As compared wi 
the week ending Jan. 10th, the receipts show a decrease of £22. 

Electric Contractors.—An electrical department has been 
added to the business of Messrs. H. Turner and Son, ironmongers 
and cutlers, 28, Villiers-street, Strand, W.C. Messrs. H. Turner 
and Son announce themselves pre to submit estimates for 
electrical work of every description, especially electric lighting and 
wiring. 

Brush Electrical Engineering Company.—The Directors have 
declared an interim dividend upon both the ordinary and prefer- 
ence shares of the Company at the rate of 6 per cent. per annum 
for the six months ended 31st December last, payable en the 15th 
February next. The transfer-books of the Company will be closed 
from the 20th to the 27th inst. 

Laing, Wharton, and Down.—With regard to the recent 
removal of the offices of the Laing, Wharton, and Down Construc- 
tion Syndicate, Limited, to 38, Parliament-street, Westminster, this 
change in no way relates to the old-established firm of Messrs. 
Laing, Wharton, and Down, whose address remains 824, New 
Bond-street, W., with the addition of branch and City offices at 
17, Gracechurch.street. 

Phe Anglo-American Telegraph Company recommend a 
balance dividend of 168. per cent. on the ordinary consolidated 
stock for the year onding December 31, and balance dividend of 
£l. 12s. per cent. upon the preferred stock .for the year ending 
December 31, both payable on January 30, less income tax, to the 
stockholders registered on the books on the 12th inst. After 
paying the foregoing dividends there will be a balance of £864 to 

carried forward. The above dividends, together with those 
alread id, will amount to £2. 12s. 6d. per cent. on the ordinary 
and £5. 5s. per cent. on the preferred stocks for the year 1891. 

City of London Electric Lighting Company.—In fulfilment of 
the pledge given at the statutory meeting, that shareholders 
should have the first offer of the unissued 9,848 ordinary shares in 
the Company, the Directors have decided to allot the whole of 
these pro rata to shareholders on the register on January l4th. A 
circular has therefore been issued by Mr. J. Cecil Bull, secretary, 
offering shareholders shares at the rate of as nearly as possible one 
for every three held, at 5s. premium. The first payment of £3. 5s. 
per share will be due to-morrow (Saturday), and if not paid by 
then the allotment will be forfeited. After the second payment of 
£3 per share on February lst next, the shares now allotted will 
rank pari passu in all respects with existing shares. 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Name Paid. Wednes 

— | day 

Brosh ““.... 8 — 8j 
— Pref. COREE 0990990900929020990020900905050209050099000009099 — 23 
India Rubber, Gutta Percha & Telegraph Co. 10 194 
House · to-HosSndeniee tt "M 5 54 

Metropolitan Electric Supply ........ ......... q — 10 
London Electric Supply ...................... . 5 lj 
Swan: Uniteeſ, 34 14 

Sb SOMOS. t — 8 

National Telephone 5 4 
Electric Construction... S. CRXMREAIMUS ELEME 10 04 
Wostminster Electric. egeecasteccvot 0 0 %%% % „ „ „ 6 6 06 %%% „0 . 6 66% 00 LE 0i 
Liverpool Electric Supply eesseseesesegeseseoseaeaecees { : 2 
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NOTES. 


Church Lighting.—The electric light has been installed 
at All Sainte’ Church, Southampton. 

Austria.—An electrical tramway is contemplated in 
Austria between Mähuish-Oshan and Prziwos. 


Crystal Palace.—The visit of the Lord Mayor and 
Lady Mayoress to the Electrical Exhibition will take place 
on 6th February. 

St. Petersburg.—The electrical exhibition at St. 
Petersburg was formally opened on Saturday by the Russian 
Minister of Finance. 

Station Burnt.—The central station at Ferdinand- 
street, Boston, U.S. was burnt to the ground last Saturday, 
and one man lost his life in the ruins. 

Municipal Lighting.—One of the Paris municipal 
councillors, it is stated, is preparing a work on the electric 
lighting of towns, with full and interesting figures. 

Santa Fe.— The electric light, it is stated, in Santa Fé 
has proved a failure, and the municipality has returned to 
kerosene. "There must be reasons for this, and it would be 
well to know these. 

National Telephones.—On Wednesday the Exami- 
ners on Standing Orders passed the National Telephone 
Company and New Telephone Company's Bills for 
obtaining further telephone facilities. 

Old Students’ Dance.—4A Cinderella dance will be 
held by the Old Students’ Association on Friday, February 
19, at the Westminster Town Hall. Tickets, 3s. 6d. each, 
of the Hon. Sec., 28, Lanhill-road, Elgin-avenue, W. 

Anglo-French Telephone.—The French Chamber 
has adopted the convention concluded with Great Britain 
defining the conditions, working, and use of the telephone 
communications between the two countries. 

Waeht Lighting. — The yacht Tycho Brahe,” 
belonging to Mr. Bonne-Chance " Wells—the gentleman 
who broke the bank at Monte Carlo—has been luxuriously 
lighted with electric light by Messrs. Laing, Wharton, and 
Down. 

Portsmouth.—At the meeting of the Portsmouth 
Town Council last week the question of the report from 
the Electric Lighting Committee was brought forward by 
the Mayor, but was adjourned until the next monthly 
meeting. 

Electric Exhibition at Moscow.—An electric exhi- 
bition is to be held at Moscow, from April 14 to October 14, 
1892. It will comprise 12 divisions of electric engineering. 
New inventions shown will not lose the right to be patented 
in Russia. 

Tenders for Manchester. —Às will be seen by their 
advertisements, the Manchester Gas Committee are now 
open to receive tenders for the supply of dynamos and for 
the supply and laying of culverts and electrie light mains. 
These must be sent in by Feb. 23rd. 

Brussels.—The result of the tenders for Brussels is not 
yet announced. The six firms tendering have been invited 
to furnish graphical diagrams of working. It is expected 
that a central station to light 10,000 lamps in winter and 
5,000 in summer will be first erected. 

Spain. — Three additional towns in Spain, states 
Industries, are endeavouring to obtain permission to erect 
central electric light stations. One is Linares, the lead- 
producing centre; the next is Baesa, a small town in 
Andalusia ; and, lastly, Alcaniz, in Aragon. 

Chicago Exhibition.—The est/"»*es of the electric 
light to be used in the World's Fa: Chicago show that 
twice as many electric lights will be used as there are at 
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present in the whole of Chicago. The plans call for 10 
times the capacity of all the plant used in the Paris 
Exhibition. 

Society of Arts.—In consequence of the illness of 
Prof. W. C. Unwin, F.R.S., the Howard lectures on The 
Development and Transmission of Power from Central 
Stations," which he was announced to deliver on the 
5th February and five following Friday evenings, has been 
postponed. 

The Brush Company.—Mr. Garcke has resigned 
the position of managing director of the Brush Electrical 
Engineering Company, but he retains his seat at the board 
of directors. Mr. Raworth and Mr. Sellon have been 
appointed joint managers, and Mr. Geipel has been 
appointed superintending engineer of the company. 


Tatbury.—A movement is on foot to provide Tutbury 
with the electric light. It appears that motive power 
exists at the mill occupied by Messrs. Staton, and with 
little outlay sufficient light could be obtained. A circular 
has been issued to the parishioners, and the reply to this 
will determine whether the new light will be adopted. 


Mr. Tesla's Leoture.—An extraordinary general 
meeting of the Institution of Electrical Engineers is to be 
held, by kind permission of the managers, at the Royal Insti- 
tution, Albemarle-street, on Wednesday, 3rd February, at 
8 p.m., when Mr. Nikola Tesla will give his paper upon 
* Experiments with Alternate Currents of High Potential 
and High Frequency.” 

Electric Boats.—Tho General Electric Traction Com. 
pany have recently taken the shipbuilding yard lately 
occupied by Des Vignes, and are now engaged in building 
the hulls of their electric launches, which are fitted with 
gearing at the works at Platt’s Island. They have three 
boats now in hand—one of these, a 25ft. boat, is a second 
order from a private gentleman for use on the Thames. 


The Sea Serpent at Last.—In the Machinery 
Department of the Electrical Exhibition at the Crystal 
Palace may be seen a fine specimen of the “ Gymnotus 
electricus,” or sea serpent. This animal having swallowed 
a portion of the shore end of the Atlantic cable of 1859, 
became transformed into a powerful electrical machine. In 
the process of grappling for the fault the body was brought to 
the surface, and will be the subject of some interesting 
experiments ! 

Secondary Batteries.—The work upon “ Secondary 
Batteries : being a Description of the Modern Apparatus for 
the Storage of Electrica! Energy," by Mr. J. T. Niblett, 
illustrated, is now published (Biggs and Co., 3s. 6d.). The 
work is not a theoretical disquisition on the action of 
secondary batteries, but rather a careful description of all 
the recent commercial developments of Planté's discovery, 
and one which it is hoped will be of great service to elec- 
trical engineers. 

“ Year-Book of Commerce."—We have received the 
third year's issue of the ''Year-Book of Commerce,” 
being a statistical volume of reference for business-men, 
compiled by Kenric B. Murray, of the London Chamber of 
Commerce, assisted by members of numerous statistical 
societies ; published by Cassell's; price 5s. For those who 
have to do with foreign trade, the state of the labour 
market, agriculture, exports, and so forth, the book must 
prove one of great value. 

Electric Power for the City.—The Streets Com- 
mittee of the City Commissioners of Sewers reported on 
Tuesday relative to a communication from the Board of 
Trade asking for the Commission's opinion on the systems 
by means of which electrical energy was to be supplied 
under the City electric lighting orders. They stated that 


~~ 
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they ascertained from Mr. W. H. Preece, F.R.S., that no 
objections could be raised to the proposed modes of dis- 
tributing electrical energy. 


Cantor Lectures-—Prof. Forbes will continue his 
Cantor lectures at the Society of Arts on Monday, 
February Ist, at 8 p.m., on Developments of Electrical 
Distribution, dealing with high-pressure supply; old 
attempts ; alternate currents ; transformers ; feeders ; sub- 
stations ; overhead and underground conductors; genera- 
tion of electricity by power obtained from a distance, from 
electricity, gas, compressed air, and water under pressure ; 
load factors ; waste products. 


Electricity in Agriculture. — Prof. Warner, of 


Amherst Agricultural College, Massachusetts, has been | 


making a series of investigations upon the influence of 
electricity in agriculture. The results of the research will 
be published. Mr. W. W. Rawson, market gardener, of 
Arlington, whose experiments we have already mentioned, 
has found that the use of electric light has increased his 
profits from the growth and sale of lettuces, etc., by more 
than 25 per cent.—a practical enough effect. 


Telephones in Hotels.—An indication of the ex- 
tending use of the telephone for private use is shown in 


the fact that The Adelphi Hotel, Liverpool, has been fitted | 
Each 


with a complete interior telephonic installation. 
room on the three principal floors of the building is fitted 
with a call-box and magnetic transmitter, by means of 
which visitors may communicate with each other or with 
the hotel staff at any moment. The work was carried out 
by Mr. G. A. Nusbaum, of 29, Ludgate-hill, E.C. 


Electrical Engineering as a Profession.—The 
University of Sydney have recognised the claims of elec- 
trical engineering by adopting a proposal by Prof. Threlfall 


at the last meeting of the senate, “ that the faculty cordially | 


approves of Prof. Threlfall’s proposal for the establishment 
of a curriculum in electrical engineering, and recommends 
that it be carried out by the senate, including the sugges- 
tion of a grant of £300 for the necessary apparatus.” It 
was also decided that the curriculum should lead up to the 
degree of Bachelor of Engineering in Electrical Engi- 
neering. 

Where the Profit Goes.—The London County 
Council have found that, in order to supervise efficiently 
the work of installing the electric light in the central 
offices, it has been found necessary to employ an assistant 
inspector (Mr. J. J. Thornton) at £2 a week. Inasmuch 
as the extra assistance has been necessitated by the con- 
tractor's request to be allowed to work until 11.30 p.m., 
they think it would be reasonable to charge half the cost to 
Messrs. Andrews, the contractors, and have accordingly 
authorised the employment of the assistant inspector on 
that understanding. 


Telephone Service in Bulgaria.—The new tele- 
phone service between Sofia and Philippopolis, a distance 
of 100 miles, was inaugurated with considerable ceremony 
on the 24th inst. by Prince Ferdinand in person. All the 
arrangements, which had been organised with great care by 
M. Matheff, Director-General of Posts and Telegraphs, were 
most successfully carried out. Amongst the distinguished 
personages present were M. Stambuloff (the Premier), M. 
Grecoff (Minister for Foreign Affairs), severa] members of 
the diplomatic body, and a number of civil and military 
officials of high rank. 

Technical Instruction at Darlington. — The 
Technical Instruction Committee appointed by the Dar- 
lington Town Council have, with the grants from the County 
Council for technical education, made a good beginning by 
arranging with Principal Garnett, of the College of Science, 
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of Newcastle, for the course of 12 lectures cn electrical 
engineering. The charge for the course is nominal. The 
first lecture was given at the Kendrow-street Board Schools, 
and was well attended, the new departure being regarded 
with great interest by the leaders of education in the town, 
who are represented on the committee. 

City and North London Railway.—Amongst the 
private Bills which have passed the initiatory stage of the 
Standing Orders is that of the Great Northern and City 
Railway Company, which, by the creation of a now com- 
pany with capital powers to the extent of £1,500,000 and 
£500,000 borrowing powers, proposes to construct a new 
line of electric railway from the Great Northern line near 
Finsbury Park to Finsbury-pavement, upon the same 
principle and by the assistance of the same engineer, Mr. 
Greathead, as that which has been adopted by the already 
existing line of the City and South London Railway. 

London County Council Offices.—The installation 
about which some comment was recently made, that 
for the London County Council’s offices, is now nearly 
ready, and will be open for inspection and use shortly. 
The contract was let, it will be remembered, to Messrs. 
J. D. F. Andrews and Co., of 41, Parliament-street, for 
£1,490, the highest tender being nearly double this. It 
must not be supposed, however, that this was due to the use 
of Mr. Andrews's concentric wire system, as it was specially 
specified to have the two-wire conductors in casing. There 
are nearly 400 incandescent lamps, including fittings, all 
separately specified. 

Chicago Exhibition Committee.—The first meeting 
of the Electricity Committee was held on Tuesday after- 
noon, 26th inst. Present: W. H. Preece, F.R.S., in the 
chair ; Sir Frederick Abel, K.C.B., D.C.L., F.R.S., Colonel 
R. T. Armstrong, C.B., R.E., R. E. B. Crompton, Prof. 
James Dewar, M.A., F.R.S., Major-General E. R. Festing, 
F.R.S., Prof. George Forbes, M.A., F.R.S., Prof. G. Carey 
Foster, F.R.S., Edward Graves, Prof. D. E. Hughes, 
F.R.S., Gisbert Kapp, J. C. Lamb, C.M.G., W. M. Mordey, 
J. Fletcher Moulton, M.A., Q.C., F.R.S., Prof. John Perry, 


D.Sc., F.R.S., Alexander Siemens, Prof. Silvanus P. 
| Thompson, D.Sc., F.R.S., with Sir Henry T. Wood, 


secretary of the Royal Commission. 

Liverpool.—At the weekly meeting of the Liverpool 
Watch Committee, on Monday, the application by the 
Liverpool Electric Supply Company, Limited, for the 
Corporation to consent to a provisional order whereby the 
power of compulsory purchase should be fixed at 42 years, 
and the charge for electricity be made 8d. per unit all 
round, was not granted, tho feeling of the committee being 
that to do so would not be desirable from their point of 
view. The matter had been reported upon by the city 
engineer, and last week a memorial was presented to the 
committee signed by 448 commercial firms in the centre of 
the city, using 13,379 lamps, asking[the Corporation to 
grant the request of the company. 

Leeds.—At a meeting of the Property Committee of 
the Leeds Corporation held last week, the committee had 
before them various matters affecting the electric lighting 
of the Municipal Buildings and Town Hall. It was resolved 
to recommend the Council to put a fresh installation in the 
Free Library, and overhaul the existing iustallation in the 
rest, of the building and the Town Hall. It was stated that 
the installation in the library was put in when the buildings 
were erected, and it was now found that the wires were too 
small to carry the current. All the other parts were in 
good order. Mr. Nichol, of the borough engineer's office, 
was appointed to superintend the work, subject to the con- 
firmation of the Council. The cost is estimated at about, 
£500, 
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Search-Lights for the French Army.—The first 
of a series of experiments for the purpose of testing the 
qualities of a new electric light for use in the French Army 
has been made on the exercise ground at Satory, and a 
satisfactory result has been obtained. The object of the 
lamp, which resembles the search-lights used in the navy, 
is to facilitate night attacks, by rendering the movements 
of the enemy perfectly visible while concealing those of the 
offensive side. If adopted, the new light will enable troops 
to fire at the enemy without furnishing their opponents 
with any indication to guide their return fire but the flash 
of the rifles. In order that the lamp may be transported 
easily from place to place, it is mounted on a light carriage 
with high wheels, which will enable it to be used on any 
kind of ground. 

Battersea.—The Electric Lighting Committee of the 
Battersea Vestry reported at the last meeting that they had 
considered as to the application to the Board of Trade by 
the Putney and Hammersmith Electric Light and Power 
Supply Company for a provisional order, and had conferred 
with the representatives of the company. The committee 
recommended that the Board of Trade be informed that 
the subject of electric lighting of the whole of the parish is 
at the present moment under the careful consideration of a 
committee specially appointed by the Vestry for the 
purpose, and that the Board of Trade be asked to defer 
their final decision upon the application for a short time 
to enable the Vestry to receive and consider the committee's 
report upon the subject and to come to a conclusion thereon. 
The recommendations were adopted. 

Primary Batteries.—Offices have been opened at 29, 
Lloyd’s-row, Clerkenwell, by the Marson Battery Company 
for a new form of primary battery for domestic lighting. 
When they have had some installations running success- 
fully for a few months we hope they will send us particu- 
lars, especially as to cost and trouble of maintenance, as 
given by the users. We notice that it is claimed—nay, 
guaranteed—that an output of 1,000 watt hours can be 
obtained at a cost of 84d., and they defy any other battery 
to come near this. We should think so! They give 2} 
amperes for 17 hours on short circuit without attention : all 
that is needful is a “fresh charge of exhitant "—a new 
name, we suppose, for “ secret solution." There are many 
other advantages claimed, all of which we hope are 
possible of demonstration—but we doubt it. 


Electric Light Signalling.—Experiments are being 
carried out on board the Torpedo School ship “ Defiance ” 
at Devonport under the direction of the torpedo officers 
and officers of the Royal Engineers with arrangements for 
night signalling by means of electric lights placed at the 
masthead. The experiment has frequently been tried, but 
hitherto with only partial success, owing to the difficulty of 
rendering the flashes distinct from each other, the lamps 
continuing to exhibit a faint glow for some time after the 
electric current has been shut off. Owing to this disad- 
vantage, signalling by electric lamps can at present only be 
carried out at the rate of less than 50 words per minute, 
which is not found to be sufficiently rapid. Incandescent 
lamps are used, and the connection is made and cut off 
from the deck. It has been suggested that greater rapidity 
could be assured by using two sets of lamps. 

Electric Sidewalk.—At the World's Fair, Chicago, 
the electric sidewalk is now in operation. It consists of 
an endless elevated track, elliptical in shape, 900ft. lung, 
on which two continuous tracks move, a portion at three 
miles an hour, and a further portion at six miles an hour, 
the latter being furnished with seats. A passenger can 
easily step off the stationary part to the slower track and 
again to the quicker moving track. It thus forms a con- 
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tinuous tramcar, on which the passenger can step off when 
desired. The system is patented, and this track has been 
put down to demonstrate the practicability of the system 
by a company of which Mr. Arnold P. Gilmour is presi- 
dent. It is thought to be a valuable system for moving 
large masses of people over moderate distances, and will be 
used for this purpose at the exhibition. It is driven by a 
107-h.p. Thomson-Houston motor, and is practically noise- 
less in operation. 

Tenders for Sydney and Moelbourne.—Advices 
from these Australian cities state that both are acting 
simultaneously as regards electric lighting. It is decided 
to give time enough in asking for tenders to allow of some 
of the great Europeau firms to send in tenders for the 
necessary work. It is almost needless to point out that the 
firm obtaining either Sydney or Melbourne, or both, or the 
firms obtaining these contracts will be put into & most 
favourable position with regard to Australian business. 
Strenuous efforts will therefore be made to get the con- 
tracts, and our large firms must not rest satisfied with 
mere compliance with the letter of the specification, but 
must strain every nerve to obtain the work and make it 
successful Many of the firms to which we refer have 
agents in Australia, and ought to be well acquainted with 
every move of the authorities, hence there ought to be no 
delay when the time comes to take action. 


Thomson Electric Welding.—The Electric Welding 
Company, who purchased the Thomson electric welding 
patents at a high figure, have taken offices at 6, Groat 
George-street, where they have photographs of an immense 
variety of electric welding machines for all purposes, from 
watchchains up to sheet anchors. The managing director 
is Mr. M. F. Armstrong; the secretary is Mr. G. Ensor 
Mount; and the manager Mr. William Parker. Machines 
have been installed in several parts of the county, besides 
Birmingham and Newcastle, and specimens are shown, 
amongst other things, of axes, of which the steel cutting 
edge is welded to an iron body. Numerous specimens of 
cannon shell welded by this process were lately on view 
from the U.S. Navy department. Electrical engineers will 
await with interest the details of the company's work, 
which it is probably too early yet to comment upon. The 
field is large and, it is to be hoped the success will be 
coincident. 68 00 65 

Rival Lighting Companies in Holborn.—Mr. 
Claremont, of the Metropolitan Electric Supply Corpora- 
tion, waited on the Holborn Board of Works at their 
meeting last week to ask them not to consent to the appli- 
cation of another company to supply Holborn with electric 
light. There was not sufficient demand in Holborn, he 
maintained, to warrant the establishment of another 
company in the district. His corporation had endeavoured 
in every way possible to give satisfaction, and had never 
had a complaint or a breakdown; and, besides, their price 
was cheaper by id. a unit than that of any other company 
in London. In reply to a member, Mr. Claremont said 
that the company's station was capable of supplying far 
more light than they had application for. Mr. Moss, on 
behalf of the County of London Electric Company, Limited, 
asked the Board to assent to the application of his company. 
The Vestries of Clerkenwell and St. Luke had already 
given, he added, their consent to the application to the 
Board of Trade. The Board decided to grant the applica- 
tion of the County of London Electric Company, Limited. 


A Great Electric Railway Scheme.—aA telegram 
from Dalziel's correspoadent at St. Louis, Michagan, says 
that a company has been incorporated at Springfield, 
Illinois, for the purpose of constructing an electric railroad 
from St. Louis to Chicago. The company proposes to lay 
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RUN p n electric cars, which will travel at the 
rate of 100 miles an hour, and thus compass the distance in 
two hours and a half instead of eight hours,as now. The 
power station will be at Clinton, Illinois, where the company 
will work a coal mine of its own, using electric drills and 
mining machinery. In time, it is added, the line is 
expected to become a boulevard of farmers’ houses, standing 
on city lots, while behind them will stretch wheat fields. 
The houses will be lighted and heated by electricity, and 
reapers, mowers, and thrashers will be driven by electric 
power. Among the directors is Dr. Wellington Adams, 
termed the inventor of the first electric motor. Nearly the 
entire right of way has been secured, and within a few 
weeks the contracts will all be let out. The company will 
endeavour to have the line in operation in time for the 
World’s Fair. Another telegram states that the capital is 
one million dollars, and that Edison’s system is to be used. 


London Electric Mains. — The London County 
Council have sanctioned the laying of mains by the London 
Electric Supply Company in Stamford-street, Waterloo 
Bridge-road, and Westminster Bridge-road, on condition 
that the works in Westminster Bridge-road when once 
commenced be carried on continuously by day and by night 
until completed ; that the mains be laid under the foot- 
ways, and be kept 9in. below the under side of the paving 
wherever it is found practicable to do so; that where the 
mains cross the carriageways they be kept at the same depth 
below the concrete or the road material as the case may be; 
that the positions of the street boxes, and the mode of 
construction of them, shall be submitted to and approved 
by the Council's chief engineer ; that all pipes or openings 
from or into the boxes shall be of such shape as to remove 
allrisk of injury to the covering of the cables; that all 
cables crossing the boxes shall be supported from below in 
the boxes; that all service lines or small cables shall be 
protected, where leaving the boxes, by an extra lead 
covering or by wooden stoppers, and shall also have a 
copper wire of sufficient size carried from the service to the 
main cable, in good connection with the lead or iron outer 
casing; and that the ends of all mains terminating else- 
where than in a box shall be securely protected by iron 
caps, in addition to any other covering. 


Electric Traction at Liverpool —In moving the 
report of the Liverpool Tramway Company, the chairman 
referred to mechanical haulage, which they were anxious to 
see introduced on theline. Compressed air was expensive, 
and cables necessitated breaking up the streets. Elec- 
tricity,” he said, “ has been tried, and it answers well as a 
haulage power, but commercially the price is far more than 
horses. We had an offer for electrical haulage at 7d. 
per mile, with an additional charge of £1,600 for 
each car with its electrical machinery attached. The 
7d. per mile is much more relatively than the cost 
of horse haulage, exclusive of the capital outlay of £1,600 
for each car, and as we have 234 cars the total outlay would 
amount to £374,400. The company who made this offer 
of 7d. a mile, after making a long trial on our streets, 
offered the Glasgow Corporation the same service at 
384d. per mile, or just one-half the price offered to 
us. In explanation of this enormous difference they 
urged the physical difficulties of Liverpool by reason 
of the hilly streets in comparison with Glasgow. 
The latter city is considered to have streets with very 
steep gradients, but that the difficulties of our streets are 
infinitely greater appears to be quite true, because we have 
a written statement to that effect from the eminent com- 
pany who made the trial on our lines during the last two 
years.” E 
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straight as an arrow, upon which it 


Telegraphing Without Wires.—Among the recent 
American patente is an interesting one by Edison for 
transmitting signals electrically without the interposition 
of connecting wires. In his specification he states he has 
discovered that, if sufficient elevation be obtained to over- 
come the curvature of the earth's surface and to reduce to 
the minimum the earth's absorption, electric telegraphing 
or signalling between distant points can be carried on by 
induction without the use of wires connecting the distant 
pointe. This discovery is especially applicable to tele- 
graphing across bodies of water, or for communicating 
between ships at sea or between ships at sea and points on 
land, it being necessary, however, on land to increase 
the elevation, and the use of stationary balloons is 
mentioned. At sea, from an elevation of 100ft., com- 
munication can be made to a great distance, and the masts 
of the vessel, fitted with suitable metal plates, are suitable 
Connection is made to earth, and the high-resistance 
secondary circuit of an induction coil is placed in circuit 
between the condensing surface and the ground. The 
primary circuit includes a battery and a device for making 
the signals. Completion of the circuit produces impulses 
in the secondary, producing electrostatic impulses at the 
condenser ; these are transmitted inductively through the 
air, and are made audible by the electromotograph in the 
distant condenser. By repeating the signals from ship to 
ship communication is to be established over the largest 
seas, Or even oceans, while collisions between ships in fogs 
would be prevented. It is a very pretty idea worked out 
from his previous experiments in the induction telegraph, 
and we hope it may prove successful in practice. 


Llangollen.— An installation has been just completed 
by Mr. William Sillery, of Wrexham, for R. Graisser, Esq., 
of Argoed Hall, near Llangollen, the proprietor of the 
Ruabon Chemical Works. The generating plant is placed 
at the chemical works, and consists of a Crompton 
dynamo, 110 volts, and a set of 60 accumulators used for 
lighting the works ; arc lamps are also used. During the day 
the dynamo is run to charge 40 accumulators, 14 miles away, 
at Mr. Graisser’s residence. The accumulators used here 
throughout were patented by Mr. Sillery in April last 
year, manufactured by Messrs. Walker Parker, Limited, 
Chester. It is interesting to mention in connection with 
this installation that athird wire for telephone has been 
successfully erected upon the same poles as the electric 
leads communicating with the chief offices at Argoed Hall, 
near Llangollen. The leads cross the River Dee directly, 
and pass underneath the famous canal aqueduct built 100 
years ago, then the wonder of the age. Mr. Sillery has 
also been directed by Mr. Graisser to devise a scheme to 
drive his works by electricity, obtaining the necessary power 
from the River Dee, where there is an abundant supply of 
water.—An installation has further just been completed at 
the mansion of E. S. Clark, Eeq., proprietor of Llay Hall 
Colliery, driven from a Crompton dynamo, three-quarters of 
a mile distant, at the colliery, into 43 accumulators, E.P.S. 
type, 31-plate cells, and giving entire satisfaction. Mr. Sillery 


is also now placing the electric light down the pit, for which 


purpose four dynamos are being installed, with engine and 
house on surface to act as reserves for the Llay Hall 
Colliery, to which colliery he is electrical engineer. The 
cables and wires used throughout, also insulators, were 
supplied by the Telegraph Manufacturing Company, Helsby, 
near Warrington. 

Schanschieff Batteries.— We were shown the draft 
prospectus of a new company the other day, with the 
imposing title of the Central Electric Company, with some 
well-known names as directors ; capital £50,000. Thinking 
it was possibly a new railway or electric light company, we 
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looked at it with interest, and with some surprise saw— 
Schanschieff battery again. Now we have no wish what- 
ever to prevent the Schanschieff battery being put on the 
market. It is a good and useful battery, if the price is not 
considered. It might possibly be of use to some instru- 
ment maker to take up this battery and make a special depart- 
ment for its supply for philosophical or lecture purposes, 
and so forth. But a company for £50,000 can only attempt 
work on false pretensions. It may be worth while to 
mention a few facts with reference to previous attempts 
and their results. The Schanschieff battery was the object 
of reports by high authorities, who accepted the statement 
of cost of material from the inventor. A syndicate was 
formed, and afterwards an enormous company, with a 
quarter of a million capital, if we remember rightly. But 
facts as to cost leaking out, this company returned the 
money subscribed, and the whole thing fell through. It 
has apparently now got into other hands, and attempts 
made to revive the company. Do these persons know what 
the cost of a unit of electricity by the Schanschieff battery 
really amounts to? Is it 7s. 6d. a unit, and, if so, how can 
they expect to get the battery taken up on any 
scale to justify thousands being subscribed? Do they know 
whether the cost of Schanschieff liquid for a few hand 
lamps at the Greenwich Observatory last year came 
to something like £30, while the present cost of bichro- 
mate cells and accumulators only cost about one-tenth of 
this for liquid? Anyone who knows the facts could hardly 
dream of using batteries causing so much expense, and we 
have not yet heard that anything has been done to reduce 
the cost to within even barely practicable limits. The 
Central Electric had better use dynamos and send round 
charged cells. There might possibly be use and profit in 
that proceeding. 


Board of Trade Laboratory.—Captain Cardew and 
Mr. Rennie have been working hard to get the Board of 
Trade testing laboratory into complete order, so that the 
legal units of electrical supply to be adopted by Govern- 
ment may be determined ready for adoption at the forth- 
coming parliamentary session. The aim in these new 
tests has not been at all to make new determinations 
of the units, but to so accurately measure correlatively 
the ampere, the volt, and the ohm, by certain resistances 
and balances, that real units for comparison can be placed 
in the Board of Trade laboratory, and these can be certified 
and acknowledged as the legal units for the sale of elec- 
trical energy in Great Britain. For one thing, delay has 
arisen because they have not yet obtained the definite 
form of current-measuring apparatus from the Cambridge 
Instrument Company. A specimen balance is now in the 
laboratory, but does not entirely embody the needed 
mecbanical construction. Primarily, the units required are 
first a distinct length of metal to be known as the legal 
ohm. This wil be obtained from makers exact to the 
nearest degree possible to that of the true ohm as 
now known, and three copies will also be kept 
for comparison. Then careful experiments with Clark’s 
standard celle, and with the voltameter test, will determine 
the strength of current of a legal ampere, aud this again 
combined with the resistance will give the legal volt. The 
peculiarity of the instruments will be that the magnetism 
of iron does not enter into the tests; the attraction and 
repulsion of the currents will be weighed or balanced by 
actual weighte, and these weights, under stipulated con- 
ditions, will represent the legal units. The laboratory has 
now an alternator driven by a motor supplying four to 1,000 
volts alternating current, a Brush machine, specially made, 
giving up to 2,000 volts continuous. À 10,000-volt Ferranti 
transformer has been recently added, and a 50,000-volt 


transformer will also shortly be in use. The only actual 
work of the laboratory at present has been in testing 
meters, of which may be mentioned Schallenberger's, 
the Thomson-Houston, Ferranti, Teague, Frager, Desruelles 
et Chauvin, and others. These are tested for the range 
of their capacity, for length of run, for standing idle, for 
alternations of temperature, and so forth. The laboratory 
cannot fail to be one of the most important factors in 
British electrical engineering. The electrical profession 
may well be thankful to the energy and patience of the 
gentlemen who have it in charge. 


Laing, Wharton, and Down.—A paragraph has 
recently appeared that Messrs. Laing, Wharton, and Down 
have removed from Bond-street and taken offices at 38, 
Parliament-street, and again a statement appears that 
Messrs. Laing, Wharton, and Down have not left Bond- 
street, and continue their work there. To those who know 
the position these statements are perfectly clear, but as 
there are probably many who do not know, we will explain 
the matter a little. Messrs. Laing, Wharton, and Down 
of whom the partners are now Mr. Wharton, Mr. Down, 
and Mr. Davies—are a private firm carrying on the 
business of electrical contractors, manufacturers, and 
artistic fitting suppliers at 824, New Bond-street, and City 
offices at 17, Gracechurch-street. They are opon to supply 
and contract for all house work, mansions, fittings, and the 
general work of a high-class electrical contracting firm 
Besides this, there is the Laing, Wharton, and Down 
Construction Syndicate, Limited—a perfectly distinct 
affair — a limited company with the capital of 
£100,000. This company has really no connec- 
tion with the first, except that it is managed by the 
three members of the first-mentioned firm, though we 
believe Mr. Wharton is principally occupied in its manage- 
ment. The Construction Syndicate undertakes large finan- 
cial and company work in electric lighting; it owns the 
Thomson-Houston patents, and is proprietor of the works 
at Waterford, Reading, and Weybridge, besides having 
sold the plant to, or helped to form, the companies at 
Exeter, Bath, Taunton, and Fareham, besides the City of 
London. A similar operation is being carried out at 
Reading. The directorate of the Construction Syndicate 
is a peculiarly strong and interesting one. The chairman 
is Colonel Martindale, C.B., R.E. (retired), who takes 
great interest in electric distribution problems, and is one 
of the directors of the City of London Company. Next, 
Mr. Percy Westmacott, who was one of the founders, with 
Lord Armstrong, of Armstrong, Mitchell, and Co., at one 
time managing director of that company, but now an 
ordinary director, his great wealth evidently allowing his 
previously busy life to be taken more easily. The third 
director is Mr. Wilson Crewdson, connected to the Crewd- 
son, Waterhouse, Barclay, and other banking interests, an 
influential man to have on any board. The last is Dr. 
Merz, of Newcastle-on-Tyne, chemical manufacturer, one of 
the founders, with Mr. J. W. Swan, of the original Swan 
Company, and an accomplished chemist and engineer, with 
great organising powers and knowledge of business. The 
Laing, Wharton, and Down Construction Syndicate, though 
a private limited company, is, of course, public to the extent 
of publishing its accounts in the usual way, and has paid a 
5 per cent. dividend for the last three years. They also have, 
besides the Thomson-Houston patents, the rights in the 
Elihu Thomson high-rate alternator, which will probably 
be shown at the Crystal Palace Exhibition, lighting lamps 
from a single wire; with new motors, the Van Depoele 
pulsating-current rock drill, electric cranes, pumps, and 
other novelties, which cannot fail to create great interest 
at the Exhibition. 
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THE DETERMINATION OF THE EFFICIENCY OF | Band C. Then by shifting the voltmeter contact several 
DYNAMOS | times between b and c we obtain with great accuracy the 
i two voltages, and the square root of their ratio gives the 
BY GISBERT KAPP. efficiency. It is important to observe that . 
the ampere-meter nor the voltmeter need be correct 
— 8 calibrated. As far as the ampere-meter is . 


all we have to do is to take care that it shall indicate 
the same current during the whole time that volt readings 
are taken, or that we reject those readings which happen 
to have been taken while the current was different. The 
voltmeter need not indicate true volts, but it must have 
the same percentage error within the range of readings 
required. Thus, if it is wrong by 5 per cent. at 100 volts, 
it must also be wrong by 5 per cent. at 90 volts and 110 
volts. These limits suffice in practice, since with modern 
| machines an armature efficiency of less than 90 per cent. 
| need hardly be expected, and between such narrow limits 
even an ordinary commercial voltmeter may be relied upon 
to have nearly the same percentage error. A slight differ- 
ence in the percentage error of the two readings will affect 
the result, but not to the full extent of this difference, since 
the efficiency is not the voltage ratio itself, but its square 
root. Say, for instanee, that the indicated voltage ratio is 
88, but that there is a variation in the percentage error at 
the lower reading of 2} per cent. Then the true ratio 


This experimental evidence, then, disposes of the ques- 
tion why the efficiency of a machine should not be deter- 
mined in the manner above indicated. The answer is that 
if tested in this manner the efficiency comes out too high, 
and if we wish to determine the efficiency accurately we 
must either test two machines together, or, if only one 
machine is available, we must from a previous test know 
the rate at which the losses increase with the load. 

Fig. 1 shows the arrangement for an efficiency test when 
all the three machines are coupled in series. B and C are 
the armatures of the machines to be tested, and A is that 
of the machine supplying the current. The fields of the 
three machines are separately excited by a machine, D, 
and are indicated by the coils Fa, Fo, Fe, Fa. Ampere 
meters and voltmeters would be applied to the field circuits, 
F, and F, , to determine the exciting energy, but these in- 
struments are not shown in the diagram in order to avoid 
useless complication. A rheostat, R, is inserted into the field 


of dynamo B so that it may be weakened, and the current 
passing through the machines B and C is read on an 
ampere-meter, a. A voltmeter, V, is also connected up, as 
shown, so that by switching it on to contact b, 
we get the brush voltage of B, and by switching 
it on to contact c we get the brush voltage of C. 


Fic. 1. 


Since B and C are mechanically coupled they revolve at | 


the same speed, and the voltage of B is therefore lower | 
than that of C, the difference between the two readings 
being the Maps of the machine A, which supplies the 
power to keep the whole system going. The machine C 
works as a motor and B works as a generator. Calling 
es and ¢ the respective brush volts, and C the current, we 
have the following relations: 

Power supplied by A (ec — eb) 

Power supplied to C ec 

Power obtained from B = C e 

We neglect here the resistance of the connecting cables, 

since this can be made as small as desired. Now the ratio 
between the power obtained from B and that supplied 
to C is obviously the efficiency of the two armatures con- 
sidered as one system, and since the current is the same 
(or can be made to be the same by taking the two volt 
readings in quick succession) we find that the efficiency is 
simply given by the ratio of the two voltages. The efficiency 
of each armature by itself is then given by the square root 
of this ratio, or 


=C 


77 ce 

ec 
All we have therefore to do to get the efficiency is to adjust 
the rheostat, R, and the power supplied to dynamo A in 
such way as to obtain the normal current as indicated on 
the ampere- meter, a, and the normal speed of the machines 


would be 86. The square root of 88 is 938, and that of 


86 is 927. In estimating the efficiency we would then 


have an error of 1:1 per cent., although the voltmeter was 
wrong by 2:25 per cent. But even this error can be 


Fra. 2 


eliminated by making a second test, in which the rheostat 
is placed in the field circuit of C, so that B becomes the 
motor and C the generator, and then taking the mean 
between the two determinations. 

It will be seon that the method here described is 
eminently suitable to give accurato results, even if our 
instruments are not absolutely reliable, but in practice 
there arise certain difficulties which sorely tax the skill 
and patience of the experimenter. The different adjust- 
mente which have to be made react on each other in a most 
bewildering way, and it is not always easy to see what 
should be Hon to get the system running under normal 
conditions. One difficulty the writer found was the tendency 
of the armatures B and C either to stop running altogether 
or else start off at racing pace. This difficulty was overcome 
by driving the dynamo A by an engine without a governor. 
In this way the engine itself took care to deliver a nearly 
constant current to the system, and the adjustment of the 
rheostat did not affect the current, but only the speed and 
voltage. Another difficulty is due to the fact that the total 
amount of power required to keep the system going is 
small in comparison with the work which may be stored in 
the revolving mass of the armatures, so that the effect of 
an adjustment at either the rheostat or any of the brushes 
is not immediately seen. The cure for this evil is, of 
course, to make all adjustments very gradually and not to 
hurry the test, but work patiently. Observing these and 
other precautions, which it would take too long to detail, 
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itis quite possible to make a very reliable efficiency test, 
but the plant required is rather elaborate. We must have 
two auxiliary dynamos and two steam engines, one without 
& governor, and giving exactly the torque corresponding to 
the current, and the machine driven by it must be of low 
voltage and large current, all of which requirements are 
not easily fulfilled. 

In these and other respects the method of parallel 
working is preferable. We require only one auxiliary 
dynamo of normal voltage, and giving & small current, and 
the engine may be of any convenient size, provided it is 
governed for constant speed. Fig. 2 shows the arrange- 
ment for this method of testing. 5 and C are again the 
two armatures mechanically coupled, F, and F, are their 


field coils, and in the latter is inserted the rheostat, R, by 
which the magnetisation of C may be sufficiently weakened | 


to cause this machine to work as a motor. S; and S, are 
switches, which for the moment we suppose to be both closed. 


The voltage on both armatures is indicated on the voltmetor, i 


V, and r is a rheostat chiefly used for starting, but also 
available if it be desired to work the machines to be tested 
ata lower voltage than that of the supply 

This machine only gives the current requir 
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Sir William Thomson's Deka-Ampere Balance. 


and the 9 ak 1 the current absorbed by C and 
given out by B. Suppose, now, everything to be properl 
adjusted, and the system to be at "ok 15 we open witch 
Se the auxiliary current will flow through switch S», and 
after being joined by the current coming from B will flow 
through the ampere-meter, a, and through the armature C. 
By opening the switch Se, we therefore measure on the 
ampere-meter the current which C absorbs when working 
as motor. Similarly, if we close Se and open S+, we measure 
on the same ampere-meter the current which the generator 
B is delivering, and it is important to note that in both 
cases the current passes through the ampere-meter in the 
same direction, so that we need not fear the disturbing 
effect of residual magnetism, if any. If during the two 
readings the voltage remains the same, then the ratio of 
the two currente gives the efficiency of the two armatures 
considered as one system, and the square root of this ratio 
gives the efficiency of each armature, or 
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It is again obvious that the instrument need not indicate 
true amperes as long as the percentage error within the 
limits of the two readings is constant, and if we have a 
suspicion that the percentage error is not constant we need 
only put the rheostat into the field circuit of B and repeat 
the test, taking the mean of the two tests. One advantage 
of the method shown in Fig. 2 is that by it racing of the 
machines, or indeed any considerable variation of speed, 
becomes impossible, so that our adjustments are not liable 
to be disturbed by the inertia of the armatures. We need 
only adjust for current by shifting the contact on R until a 
little more than the normal current passes through C, and 
a little less than the normal current passes through B. 
If the steps on R give too coarse an adjustment, we can 
get the fine adjustment by moving the brushes on C. 
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THE CRYSTAL PALACE EXHIBITION. 


One of the exhibits that will least attract attention from 
the thousands who go to see light and colour—who go with 
the intention perhaps of seeing how the light would suit 
their rooms—ought to receive the greatest possible atten- 
tion from electrical engineers. We refer to Stand 151, of 
Mr. J. White, of Glasgow, who shows, amongst other 
things, a complete set of Sir W. Thomson’s standard 
measuring instruments. While we agree that for practical 
usein central stations such instruments would be out of place, 
they are absolutely essential for all laboratory work. This 
stand was complete in time for the opening of the Exbi- 
bition. It is admitted by all who know aught of the subject 
that the greatest attention has been paid by Sir W. Thomson 
to electrical measurement. The outcome of this attention 
is the magnificent set of apparatus shown. In our issue of 
August 29, 1890, p. 173, and subsequent issues in the same 
volume, see pages 211, 237, 284, and 332, we illustrated 
and deacribed most of these instruments. The value, how- 


machine, A. | ever, of such instruments to the profession will be sufficient 
for excitation, | excuse for this further reference. 
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The standard direct-reading electric balances are founded 
on the mutual forces, discovered by Ampére, between 


movable and fixed portions of an electric circuit. The 
shape chosen for the mutually-influencing ions is 
circular, and each such part is called for brevity a 


ampere ring; or sometimes simply a ring, whether it 
consists of only one turn or of any number of turns of 
the conductor. 
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Juuynghame's Magnetic Cut-Out. 


In each of the balance instruments, except the kilo- 
ampere balı::ce, each movable ring is actuated by two fixed 
rings—all three approximately horizontal. There are two 
auek groups of three rings—two movable rings attached to 
the two ends of a horizontal balance arm pulled, one of 
them up and the other down, by a pair of fixed rings in its 
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neighbourhood. The current is in opposite directions 
through the two movable rings to practically annul disturb- 
ance due to horizontal components of terrestrial or local 
magnetic forces. In the kiloampere balance the whole 
current passes through a single fixed ring and divides 
through two halves of a movable ring, which are urged 
= up and the other down by the resulting amperian 
orce. 

In all the instruments the balance arm is supported by 
two trunnions, each hung by an elastic ligament of fine 
wire, through which the current passes into and out of the 
circuit of the movable rings or ring. 

In all the balance instruments, in which the movable 
ring is between two fixed rings, the mid-range position of 
each movable ring is in the horizontal plane nearly midway 
between the two fixed rings which act on it. The current 
goes 1n opposite directions through the two fixed rings, so 
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slides on an approximately horizontal graduated arm 
attached to the t abo ; and there is a trough fixed on the 
right-hand end of the balance into which a proper counter- 
poise weight is placed, according. to the W one of 
the sliding weights in use at any time. For the fine adjust- 
ment of the zero a small metal flag is provided, as in an 
ordinary chemical balance. This flag is actuated by a fork, 
having a handle below the case outside, as shown in the 
illustration. To set the zero, the left-hand weight is 
placed with its pointer at the zero of the scale, and the flag 
is turned to one side or the other until it is found that, 
with no current going through the rings, the balance rests 
in its sighted position. 

To measure a current, the weight is slipped along the 
scale until the balance rests in its sighted position. The 
strength of the current is then read off approximately on 

Uthe fixed scale (called the inspectional scale), with aid of 
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Crompton s Projector—8tand No. 1. 


that the movable ring is attracted by one of the fixed rings 
and repelled by the other. The position of the movable 
ring equi-distant from the two fixed rings is a position of 
minimum force, and the sighted position, for the sake of 
stability, is above it at one end of the beam and below it 
at the other, in each case being nearer to the repelling than 
to the attracting ring by euch an amount as to give about 
10 per cent. more than the minimum force. 

In the balance instruments to measure alternate currents 
(which may be also used for direct currents) of from one 
ampere to 600 amperes the main current through each 
circle, whether of one turn or of more than one turn, is 
carried by a wire rope of which each component wire is 
insulated by silk covering, or otherwise, from its neighbour, 
in order to prevent the inductive action from altering the 
distribution of the current across the transverse section of 
the conductor. 

The balancing is performed by means of & weight which 


the finely-divided scale for more minute accuracy. Each 
number on the inspectional scale is twice the square root of 
the corresponding number on the fine scale of equal divi- 
sions. 

The slipping of the weight into its proper position is 
performed by means of a self-releasing pendant, hangin 
from a hook carried by a sliding platform, which is pull 
in the two directions by two silk threads passing through 
holes to the outside of the glass case. 

Four pairs of weights (sliding and counterpoise), of which 
the sledge and its counterpoise constitute the first pair, are 
supplied with each instrument. These weights are adjusted 
in the ratios of 1 : 4 16: 64, so that each pair gives a round 
number of amperes, or half-amperes, or quarter-amperes, or 
of decimal subdivisions or multiples of Ned magnitudes of 
current on the inspectional scale. 

The useful range of each instrument is from 1 to 100 of 
the smallest current for which its sensibility suffices. The 
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es of the different types of this instrument regularly 
e are 


I. Centi-ampere balance: From 1 to 100 centi-amperes. 


IL Deci-ampere M 5 1 to 100 deci-amperes. 
III. Deka-ampere „ 1 1 to 100 amperes 
IV. Hekto ampere „ „ 6 to 600 „ 
V. Kilo-am " „ 25 to 2,500 „, 
VI. Composite n „ 02 to 500 „, 
and from 100 to 25,000 watts (at 
100 volts. 


Besides the balances, the stand contains other instru- 
ments, which will be referred to later on. 
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becomes too great for the position at which it is set. In 
the old form alteration in the current at which the cut- out 
was to act could only be obtained by shifting the core of 
the solenoid, and as the ends dip into the mercury, this 
often deteriorates the contact considerably. In the improved 
form, embodied in Bryan’s patent, the current passed 
round a pivoted solenoid, whose ends dip into mercury, 
the solenoid being drawn back on a curved core when the 
current exceeds a certain strength. The core is held 
by a set screw and made adjustable, and by alter- 
itg its position the strength of current at which 
the cut-out ia to act can be accurately determined. 
A number of these instruments, of various sizes, are shown 
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CAMEL WITH ELECTRIC LIGHT 
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The exhibit of Messrs. Woodhouse and Rawson 
United is very interesting from several points of view. 
One of Kingdon’s alternating dynamos, as used at Woking, 
is the most important exhibit here, and will be a source of 
interest —the only other time it has been exhibited being at 
Frankfort. It is probable, however, that the attention of 
ordinary visitors will be most given to the flashing of 
incandescent lamps above the stand. The well-known 
diamond-shaped patterns, with the initials “ W. & R."— 
their trade-mark—are formed in incandescent lamps, 
and will alternately be kept flashing on red and blue, after 
the method adopted with conspicuous success as a sign at 
the Trocadero, in Piccadilly. Switches in great variety are 
shown—single and double pole, quick-break. Amongst 
the cut-outs is a new and improved type of the Cunyng- 
hame magnetic cut-out, which we illustrate herewith. 
This cut-out acts, as ia well known, by breaking a mercury 
contact when the magnetic effect of the current in the coil 


at the Crystal Palace Exhibition, having ranges of 1 to 40 
amperes, 30 to 100 amperes, 100 to 250 amperes, 250 to 
600 amperes, 600 to 1,000 amperes, thus forming a series 
of reliable current. breaking instruments. 

Perhape it was injudicious to take this sketch of Messrs. 
Crompton's Stand No. 1, but it will serve to show that 
they are exhibiting at least two projectors. We remember 
Mark Twain has a funny way of telling what certain marks 
in his sketches represent. It will be necessary to do this 
as regards the remarkable-looking things depicted as resting 
upon the table. They do not represent flat wires, but 
instruments of some kind. The fact is tbat when 
Mr. Bowles was making his sketch, this stand was 
hardly ready, whatever may be its condition now; 
and having on two separate occasions made up his 
mind to take the sketch, he would not be baulked 
at the second attempt. There is no mistaking the 
apparatus at the top of the wooden structure, which some- 
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one has called a “conning tower.” It represents a conning 
tower about as much as a broomstick would, but there is 
no accounting for such mistakes. Manufacturers of 
electrical apparatus are always ready with a blessing for 
everything connected with projectors, for was it not the 
value of projectors in naval work that in the dull, dreary 

riod of waiting for orders to instal light and power 

ught orders which kept the works agoing? The per- 
mission for ships carrying projectors to go through the Suez 
Canal by night brought orders from private firms ; the use 
of projectors in warships brought orders from the Admiralty. 
The use of projectors, too, meant the use of dynamos, 
of engines, und, if we mistake not, had very much to do 
with the general adoption of electric light on board ship. 
At any rate, Messrs. Crompton, Messrs. Siemens, the 
Brush Company and others, have done a lot of work in 
this direction. The number of men who know the whole 


PF; d 
icd 
ERE 


aM 
1 


3 


... 
7 


= 


— a 


ZZ 


" Pr ee 
. , 


Deane Brand 3s the Demon King—Crystal Paluce Pantomime. 


history of electrical development during the last 15 years 
is comparatively small. Few of the telegraphists troubled 
about the interloper about which so great a fuss was being 
made 15 years ago, and many of the prominent names of 
to-day are of those who entered the industry after the 
stir had been made. Mr. Crompton, however, was interested 
in the work from the beginning. Our recollection may 
not be verbally accurate, but we imagine it will be 
5 so. In the very early days of the electrical era 

r. Crompton was managing director of the Stanton 
Iron Works, and a partner in a small manufacturing busi- 
ness at Chelmsford principally connected with hot-water 
apparatus. Well, at one particular period some urgent 
work was required for the Stanton Company, and Mr. 
Crompton wanted men to continue the work night and 
day. Butto work at night means light, and necessity led 
to the designing of his first arc lamps. They were successful, 
and were made in the small works at Chelmsford. Mr. 
Crompton soon saw there was money in electrical work, and, 
pitching cares to the winds, he went for it in a lump. He 


got it, voo, as anyone will see who visits the Chelmsford 
and the Lillie Bridge Works of to-day and compares them 
with the old works of Dennis and Crompton. The Gramme 
patemts controlled the make of one type of dynamo, the 
Siemens's patents controlled another type, but Mr. 
Crompton managed to get a type which interfered with 
none of these patents. He produced a thoroughly good 
knockabout machine. Of this we can speak with some 
degree of authority, as for the space of one or two years we 
had such a machine running under all conceivable conditions 
at our own house, and from first to last never had any trouble 
with it, yet as soon as the Gramme patents lapsed that ty pe 
of armature superseded almost all others, and the Crompton- 
Burgin is now ancient history. As we say, Mr. Crompton's 
first experiments were in the direction of arc lighting, 
80 that when the need for projectors was made clear, it is 
easily understood how he would give great attention to the 
matter. The outcome of this experience can be seen in the 
apparatus shown at the Palace. The projectors carry self- 
regulating arc lamps of 30,000 c.p. ; and that their mechanical 
construction is excellent can be ascertained by examination. 
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Kate Chard as the Fairy Queen — Crystal Palace Pantomime. 


Each projector has a horizontal movement and a vertical 
movement. The horizontal movement can be all round 
the circle, but any one position can be retained by a 
clamping arrangement. Similarly, a large vertical range 
can be obtained. The lamp can be properly focussed by 
means of a screw; all the parts are simple—the gear 
strong and well made and of the best material One 
of the projectors shown will be supplied with current from 
a battery of Crompton-Howell secondary batteries to be 
seen in the Machine Department. It seems almost a pity 
that some enterprising exhibitor did not think of putting 
a couple of projectors on the top of the Crystal Palace 
towers. It might have been a somewhat costly exhibit, 
but it certainly would have been an effective one. A novel 
departure at Stand No. 1 is that electrical measurements 
are to be taken, so that he who runs may read. It is to be 
hoped that one of those charming parrots at the end of the 
North Nave, or some equally eloquent speaker, will be 
pressed to explain simply to the audiences what is being 
done and why it is being done— but of this by-and-by. 
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It is not our province to discuss the merits or demerits of 
the Crystal Palace Pantomime. We have, however, 
to confess to a weakness for spectacular displays and tales 
from the Arabian Nights. We have usually found, too, 
that many of those who talk loudly about the degeneracy 
of 1 manage soon after Boxing Night to 
familiarise themselves with the various pantomimes 
going. But the elder folk have no business to pass 
Judgment upon this class of entertainment; it is 
sufficient if the younger generation are delighted. The 
first object of T caterer for public amusement is to 
make it pay, and whenever the amusement is of a healthy 
and innocent character it is the duty of the scribblers of 
the Press to assist in this end, for All work and no play 
makes Jack a dvll boy." 

From year to year the Crystal Palace authorities produce 
a pantomime. This year Mr. Horace Lennard and Mr. 
Oscar Barrett have revived our old friend, * The Forty 
Thieves." As is usual, Mr. Barrett has called to his aid 
the most popular ditties of the day, and they most unmis- 
takably give life and go to the performance. Of course 
the greatest attention has been paid to the spectacular part 
of the business, and gorgeous dresses, the sheen of polished 
metal, the flashing of colour from cut and tinted glass, 
with appropriate scenery, welds together an entertainment 
which for brightness, light, and colour has never been 
surpassed on these boards. We believe Mr. Barrett, jun., 
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8. Wilkinson as Cogla—Crystal] Palace Pantomime, 


has painted the scenes. To this gentleman, too, we are 
indebted for many courtesies and much information. 
Electricity has been called in to play a moderate part in 
the spectacle. It was originally intended to use it to a 
much greater degree. 
sum it up in four lines from Calderon, as consisting of : 

In a word, delicious joys, 

Raptures, ravishments, entrancements, 

Pleasures, blisses, fondest favours, 

Sports and plays, and songs and dances. 

These harmoniously intermingled, the eye and the ear 
enchanted, with the genuine flavour of clown and pantaloon 
thrown in, give some four hours of absorbing delight to the 
youngsters, and they view a scene 

Which comes . . . with songs and music, 
And a syren train to charm them. 

But to our more prosaic task. How is the electric light 
used 1 um dox the scene, which, of course, must include 
the beautiful Fairy Queen (Kate Chard), the Demon King 
(Deane Brand), and their attendants. In the *Forty Thieves” 


Of the pantomime itself, we may 
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Cogia (S. Wilkinson) must be represented. Then we have 
the procession, and the ballet, and the transformation 
scene. The Fairy Queen, whose wand is more powerful for 
good than the demon's machinations are for evil, carries a 
brilliant lamp above her forehead, the current for which is 
obtained from a small secondary battery. Similarly the 
Demon King is provided with a lamp, while Cogia has 
three—one on the crown and two at the termination of 
long ringlets. In these cases the battery and connections 
are hidden within the folds of the dresses of the artistes. 
Two groups of attendants in the procession carry spears 
with decorative coloured streamers, and from just below 
the spear head appears a twinkling point of fire, as if 
the spear had a diamond setting. The effect is very good. 
The batteries supplying current to the spear head lighta are 
carried in asmall metal pocket on thespearshaft, hidden by the 
streamers. The secondary batteries have been supplied and 
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A Dainty Amazon—Crystal Palace Pantomime. 


are maintained by the Mining and General Electric Lamp 
Company, whose stand we illustrated in our issue of Jan. 
15th, p. 55. The current for charging the batteries is obtained 
from the Sydenham central station, just erected for the 
Electric Installation and Maintenance Company, by Messrs. 
J. E. H. Gordon and Co. In the transformation scene a 
number of camels are depicted, each carrying a lady, above 
whose head is a corona of incandescent lamps. These lamps 
are fed by means of flexible connections, easily connected to 
appropriate terminals in the stage floor and on the camels. 


The effect obtained is brilliant, and the audience see— 


Those who wear the rainbow's dress, 
Who within the car triumphal 
Above the busy throng are seated 
'Neath a canopy, wherein 

Purple, pearl, and gold are blended. 


Again the prosaic. The stage connections and fittings 


have been, we believe, done by Messrs. Rashleigh Phipps 
and Dawson, the current being from the ordinary Palace 


ı supply, by the Gulcher Company. 
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5 the statements given in our 

note last week relating to the above apparatus in this 
country were incorrect. Mr. Henry Edmunds is the 
only representative of the Drehstrom interests here, and 
we regret the error of having connected the names of other 
gentlemen therewith. 


THE CRYSTAL PALACE EXHIBITION AND LOCAL 
AUTHORITIES. 


It may be supposed that as this Exhibition 
approaches completion many of the exhibitors are 
thinking over the best way to make it pay. The 
various exhibits are of diverse character, and 
purchasers of one class of goods are only indirectly 
purchasers of another class. Thus, the wealthy 
owner of a country house may be directly interested 
both in generating plant, and in fittings, but the 
resident of a London mansion has little concern 
with the generating plant; his examination begins 
and ends with the fittings. Others there are who, 
passing by the fittings, care only for the generating 
plant. It must not be expected, however, that a great 
amount of business will be the direct outcome of the 
Exhibition : in most cases the ground will be merely 
laid for future approach and negotiation. It is well 
known that a number of local authorities have 
already made arrangements for the supply of elec- 
trical energy, either by erecting their own stations 
or backing up private companies. Many more 
authorities are considering the question, and it is 
absolutely certain most of the remainder will join 
the rolling ball of progress. The great manufac- 
turing companies exhibiting at the Palace are more 
concerned with what the local authorities do and 
think than with any other class of visitor. Each, no 
doubt, would prefer to see all the local authorities 
one after the other coming to their private 
place of business or factory, and being there con- 
vinced that that firm or company was really the 
very best to carry out proposed work. That is a 
natural want—heads of firms and managers of com- 
panies may want, but cannot always obtain. The 
probability is that many of the local authorities will 
organise deputations to investigate the lighting 
apparatus at the Palace, and when no such deputa- 
tion is sent to represent the authority, the engineer 
of the authority will be instructed to report thereon. 
If this should be the case, the exhibitors at the 
Palace ought to take care to be well represented. The 
ordinary stand representative is not what is required, 
but men of the world, men of business tact and 
ability, not eloquent scientific talkers. While the 
members of the deputations may not be conversant 
with matters electrical, and will certainly want to 
know more about interference with streets, Board of 
Trade requirements, obtaining of money, repayments 
of loans, mechanical construction and strength, they 
will, of course, require to know generally about 
dynamo, motor, and lamp efficiencies. They will 
also be interested to learn as much as possible about 
the meters proposed to be used to record the 
amount of electric energy consumed. There need be 
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no laboured explanation, but it would be advisable 
for the larger exhibitors to have meters at work, and 
be ready tolexplain their action. Depend upon it, 
there is instilled into men's minds a liking to return 
& compliment, and & clear explanation of appa- 
ratus to visitors will enable them to enlighten their 
colleagues and others upon points not usually well 
understood—will most likely bring them back to 
obtain further information when the progress of the 
work demands it. We have gone again and again 
to half-a-dozen exhibits to find no one at hand to 
explain anything, and no doubt visitors have done 
so likewise. The visit of formal deputations may 
usually be known beforehand, and it will no doubt 
be easy to arrange for these field days, but, at the 
same time, the unknown and the casual visitor ought 
not to be neglected. 


THE PALL MALL COMPANY. 


A long, but not altogether harmonious, meeting of 
this company was held on Tuesday last, and is fully 
reported in our present issue. The report is so full 
of pleasant, or unpleasant, surprises that it will prove 
interesting reading. There is, however, only one 
point to which we would now draw attention— 
founders’ shares. This class of share is, in the 
majority of cases, merely a means to an end. The 
end is the delusion of shareholders. One of the 
directors of the Pall Mall Company failed to 
secure re-election at the meeting, and his co- 
directors demanded a poll, which takes place 
next week. The reason assigned for opposing 
such election was dabbling in founders’ shares 
on the Stock Exchange, and a peculiarly rapid 
depreciation of the quotation for such securities. 
A dozen or so very pertinent questions were asked 
at the meeting, but in the end the report of the 
directors was adopted, so that whatever they may 
be thought to have done amiss is thus condoned. 
We suppose it must be granted that a man can sell 
his shares when and how he pleases, so that no 
reason exists for not selling founders’ shares. We 
do not object to the selling—we object to their 
existence. 


—— 


PROF. G. FORBES, F.R.S., ON DISTRIBUTION. 


From year to year we have to acknowledge 
indebtedness to the Society of Arts for arranging 
at least one series of Cantor lectures upon electrical 
subjects. It wil be remembered that last year 
Mr. G. Kapp gave an excellent series of lectures 
upon the transmission of power. The course of 
lectures commenced last Monday by Prof. G. 
Forbes, F.R.S., under the auspices of the society, 
is on electrical distribution —one of the most 
important subjects for the consideration of 
electrical engineers, and one to which Prof. 
Forbes has paid great attention. Eight years 
.ago he gave & series of Cantor lectures upon 
the same subject, hence the comparisons he is 
able to make during the present course cannot but 
be valuable. It is well known that the society 
publishes these lectures in its Journal, and it has 


“g e's law. 
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always been our custom to await this official publi- 
cation before giving the lectures in our columns, 
because the lecturers,as a rule, merely indicate certain 
portions of their subject, giving the complete figures, 
details, and illustrations in the printed text. Of 
necessity, the first lecture in the present course was 
general rather than particular. The lecturer called 
attention to his work of eight years ago, and pointed 
out that then the tendency of practical men was 
wholly in favour of direct low-pressure systems. 
Since then, however, great advances have been made 
in alternate-current high-pressure systems, and, 
above all, in that useful accessory to central station 
work—the secondary battery. Eight years ago 
distribution rested with direct, multiple, and 
multiple series work. Now we have developed the 
three-wire and even the m-wire system. Prof. 
Forbes described at considerable length the system 
of distribution which required multi-feeding points, 
and gave some statistics as to the proportion between 
weight of feeders and weight of distributors in 
special installations, also the cost per yard run of 
several typical installations—such as the Kensington 
and Knightsbridge, the Berlin, and Clichy secteur in 
Paris. One point brought out by the lecturer during 
the course of the evening appeals to financiers. 
Many hundreds of tons of copper are used in mains, 
and it is by no means difficult to obtain advances of 
money upon the security of this copper. 


CORRESPONDENCE. 


t One man's word is no man's word, 
Justice needs that both be heard." 


MAINS IN BATH. 


SIR, —My attention has been called to a notice in your 
paper in which it is stated that the interruption of the light 
to certain lamps in Bath was due to contraction and expan- 
sion in the joints of the main. 

No such thing has ever happened. Certain lamps have 
been extinguished for a short time on two occasions 
lately, but in each case the fault has been caused by 
bad ` workmanship on the part of the Bath Company's 
men, who have recently carried out alterations to the 
lamps. 

There has been no contraction or expansion on the mains 
at their joints or elsewhere, and the Math Company have 
had no trouble whatever arising from them. 

As I have been called in to repair the defective wiring 
in the lampposts, I can speak on this subject with absolute 
knowledge of the facts.—Yours, etc., 


T. O. CALLENDER, Manager. 


Callender's Company, 101, Leadenhall-street, E.C., 
January 26th, 1892. 


ELECTROLYTIC LAW, OF LEAST ENERGY. 


SIR, —In a paper by Mr. G. C. V. Holmes, page 92, on 
the “ Modern Åp plications of Electricity to Metallurgy,” I 
note this remark: that metal will be first deposited Iron 
the solution which “requires the least amount of energy. 
This law was first stated by Dr. Kiliani, of Munich, etc., in 
the year 1885. The subject-matter of this law isa very 


e one.” 
E not, unused to seeing ideas which I have spread broad- 
cast attributed to others, but this, as the French say, is 
un peu trop fort. The law, Dr. Kiliani's law," is of my 
own formulation, and may be seen referred to at times as 


cannot say at what time it was conceived in my mind, 
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nor does it much matter; but in vol. xx., p. 2, of that 

per of world-wide circulation, the Eaglis Mechanic, 
in September, 1874, it was first published in these words : 
* Let us substitute for the idea of secondary chemical action, 
this new definition of the action at the electrodes which will 
embrace all the facts. At the electrodes those ions are set free 
which absorb, in becoming free, specific energy.” 

Under the head of General Law of Electrolysis,” that 
statement has appeared in two editions, each 2,000 copies, 
of my “ Electricity ; its Theory, Sources, and Applica- 
tions,’ both published before the date of Dr. Kiliani’s paper, 
and in both i point out the resemblance of this law to the 
effects of destructive distillation. I may add that my 
definition was published years before even Berthelot formu- 
lated his chemical law of maximum work,” and in m 
second edition I said: “It is evident that M. Berthelot's 
law of maximum work" is the converse of the general 
law of electrolysis which I have formulated."—Yours, etc., 


JOHN T. SPRAGUE. 


MEDICAL ELECTRICITY. 


SIR,—My attention has been called to the note on this 
subject in your issue of the 22nd inst., in which you 
observe that Mr. H. Newman Lawrence is attempting to 
apply electricity scientifically to the relief of paralysis. 

y I be permitted to state that Mr. Grigg, the world- 
famed medical electrician of Eastbourne-torrace— who has 
been in practice for nearly 50 years—many years ago 
invented and patented an electromagnetic machine which 
ives a beautiful and steady current without any shocks. 
y its aid he has boen able to cure not only Paral iin but 
also diabetes, Bright's disease, typhoid fever, and all the 
worst cases of disease which had, baffled the skill of the 
most ominent medical men. ) 

Mr. Herford, the coroner for Manchester, in his letter to 
you of 24th August, 1888, says: I could say much of my 
well-known (almoat perfect) cure from complete prostration 
by paralysis, and of cures similarly effected from varied 
ailments amongst my friends. You will, perhaps, permit 
me to mention, from my own knowledge, what seems 
almost a miraculous case of a gentleman suffering three or 
four years ago from chronic rheumatic gout, progressive 
paralysis, enervation, etc. He was entirely helpless— 
hands and fingers drawn out of shape, legs and feet power- 
less. His physicians said his case was utterly hopeless ; 
but his friends applied to Mr. Grigg, by whom he was 
treated twice a day for nine months, and recovered perfect 
use of his limbs and powers. He was married soon after, 
and has now a son and heir.” 

Mr. Thomas Helsby, an eminent writer, who has a 
practical knowledge of, and has written on, the subject, 
observes that Mr. Grigg's patented machines are the best 
yet invented for medical purposes, and that he is the only 
man living who knows the proper and scientific mode of 
Qi ipo for the cure of all diseases." 

r. Grigg ridicules the idea of attempting to apply 
electricity successfully to the relief of paralysis in the wa 
indicated in your note, and says, according to his experi- 
ence, that either drugs or stimulants in any shape or form 
retard (in place of facilitate) the cure of diseases.—Yours, 
etc., Davip RODAN. 

13, Upper Montague-street, W., 

Jan. 27, 1892. 


STEAM ENGINE ECONOMY. 


Sir,—In reply to Messrs. Parsons’s letter in your last 
week’s issue, we are sorry to think that the figures upon 
which Mr. Willans based his remarks and his diagrams 
in the discussion on Mr. Crompton’s paper should have been 
thought to be in any sense record figures. So far from this 
being the case, they were obtained from an engine which 
had not run very many hours. The rings had not, there- 
fore, had time to come up to a face, and the engine was 
certainly not in a state to give the best possible results. It 
was a triple engine made for non-condensing work also, as 
all our engines have been up to now, and the best results 
could not be obtained from it when working condensing ; 


THE ELECTRICAL ENGINEER, JANUARY 29, 1892 


moreover, in plotting the Cad illustrating Mr. Willans's 
9 j of 80 per cent. only was 


remarks, an efficiency 


IH. P. 
taken, as he stated at the time. This is less than we often 
reach with new engines, and is certainly less than is 
usually reached after a few weeks’ work with direct- current 
dynamos, working under the conditions which are present 
in electric lighting stations in this country. 

At the low loads it was assumed that there were no 
reducing losses, which, even with the best dynamos, is not, 
strictly speaking, the case. The mean admission pressure 
in the cylinder at the highest observation taken in the con- 
densing trial curve was 132lb. We have not a note of the 
pressure in the steam-chest, but it would be probably some 
5lb. or 6lb. higher. The figures were used for the purpose 
of illustrating Mr. Willans's straight-line diagram, and in 
order to show (as was stated in his remarks) the gain which 
could be obtained, especially at light loads, even in the 
case of the very best possible non-condensing engine, by 
the use of a condenser. They were not intended in the 
case of the condensing trials to show by any means the best 
result obtainable. An engine which is to be used both 
condensing and non-condensing is at, best a compromise. 

The steam used in the trials was not tested at the time, 
but it probably contained 1 per cent. of moisture at the 
high loads, and was almost, certainly dry, or evon slightly 
superheated, at the lightest loads on account of throttling. 
The steam was taken through a separator in the ordinary 
way, but our trial boiler gives steam with about 2 per cent. 
of moisture in it, and this is not entirely removed by the 
separator so far as we have been able to ascertain. 

Prof. Ewing did not give in his report the source from 
which he obtained the figures quoted. The figure 18-6lb. 
has been several times 2 exactly obtained by us, and 
we did not know, until he mentioned the matter to Mr. 
Willans, that he was quoting from the Proceedings of the 
Institution of Civil Engineers. We should not have named 
that figure as an exceptionally good one, as we expect to 
do better. 

In conclusion, we must heartily congratulate Messrs. 
Parsons on the results that they have obtained; we should 
not have written to the papers at all if these results had 
not been compared with our own. 

Although we are quite sure that neither Messrs, Parsons 
nor Prof. Ewing had the least intention of saying anything 
which was not perfectly fair to us, there are many people 
who might make use of their report in a different manner 
if we had not written as we did. 

The method, we believe, adopted by Messrs. Parsons of 
varying the power of the engine by admitting steam inter- 
mittently is a most interesting one, and, so far as we know, 
it is the first time that it has been applied to a steam 
engine. Undoubtedly, this method of reducing the power 
should tend in the direction of economy.— Yours, etc., 


WILLANS AND ROBINSON, LIMITED, 
(C. S. Essex, Secretary), 


Thames Ditton, Jan. 26, 1892. 


PARSONS STEAM TURBINE. 


The following letter from Principal Garnett, of the 
Durham College of Science, Newcastle-upon-Tyne, dated 
25th January, 1892, addressed to Prof. Ewing, F.R.S., of 
Cambridge, has been forwarded to us for publication : 


“My dear Ewing,—My attention has been called to 
some questions which have been raised respecting the 
effect of retardation of currents phase upon the output of 
the steam turbine, which you tested in Newcastle a few 
weeks ago. To determine the magnitude of the error thus 
caused, two sets of experiments were made, the former by 
Mr. Parsons and Mr. Stoney, the latter by Mr. Stoney and 
myself. In these experiments the coils used by you were 
compared with the water in a section of the cooling pond. 
The 1,000-volt armature was used, and iron pipes were 
thrust into the cooling pond to serve as electrodes, so that 
in comparison with the 1,000 volts the E.M.F. due to elec- 
trolysis was quite negligible, as was also any change of 
phase which it could produce. 
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“In order to secure the same number of true watts as 
the output of the alternator, the valve which gives the 
intermittent steam admission was blocked open and the 
steam was throttled by hand. In the second set of experi- 
ments the steam pressure at the point of admission to the 
cylinder was kept constant at 62lb., and the resistance was 
80 arranged as to keep the volta the same with the coils 
as with the water resistance. A variation of pressure of 
llb. corresponds to about 14 units per hour in the output. 
The volts being the same, and the resistance of the 
armature practically negligible, it follows that the speed 
must have been the same, and the speed and steam pressure 
being the same, its steam consumption, and therefore the 
output, must have been the same, unless the steam had the 
intelligence to know what was going on in the external 
circuit and the perversity to modify its conduct for the 
purpose of leading us astray. The result of this test was 
that with the same speed and the same steam pressure the 
product of Siemens and Cardew gave 49:5 for the water 
and 52 for the iron, showing an error of 5 per cent. due to 
the lag in the iron. 

“In the other set of experiments the volts were kept the 
same, but the steam pressure as well as the amperes were 
allowed to vary, two seta of observations being made upon 
the coils, one with a greater and the other with a be 
output than in the case of the water. Repeated observations 
of the relation between the steam pressure and the load 
have enabled the law of variation of the one with the other 
to be accurately known, and it was therefore easy to inter. 
polate between the two observations with the coils and to 
determine the apparent watts which would have been 
registered with the coils at the pressure used in the water 
experiment. The result of this interpolation showed that 
the product of Siemens and Cardew was 47 per cent. 
greater than the true watts. 

“ I hope that before long it will be possible to make a 
test of the turbine at the full working pressure of 140lb, 
and with a boiler of sufficient, capacity to give fairly dry 
steam at full load. It was scarcely fair to the turbine to 
remove its high-pressure rings.—Very sincerely yours, 


* (Signed) WM. GARNETT. 
“To Prof. J. A. Ewing, M.A., F.R.S., etc.” 


MR. TESLA AND ROTARY CURRENTS. 


Mr. Nikola Tesla is now in London, and electrical 
engineers will be pleased to learn is busy preparing his 
paper and his apparatus for the promised lecture to the 

titution of Electrical Engineers upon alternating 
currents. This will appropriately take place at the Royal 
Institution, Albemarle-street, on Wednesday next, by the 
kind permission of the governors of the celebrated institu- 
tion which the world-famous experiments of Faraday have 
rendered such classic ground to all scientific men. The 
oceasion cannot but mark an important era in both 
theoretical and practical science, for the continuous atten- 
tion, the experimental skill, and the keen insight of Mr. 
Tesla into the hitherto little explored ground of rapidly- 
alternating currents of high potential, with the astonish- 
ing results in demonstrating the possibility of lighting incan- 
descent lamps without wires, have raised the expectations of 
scientific men to a high pitch. Mr. Tesla may well feel a 
little nervousness in coming before the scientific world in 
the capacity of apostle of a new and unexplored field, 
arising out of those opened up by Faraday's immortal 
experiments themselves; but the extreme beauty of the 
research, the importance,and apparently unlimited scope of 
the new experiments fitly carry forward the applications of 
electrical science whose basis was laid so thoroughly by 
Faraday in 1831. 

For the moment, however, we will leave the fascinating 
question of high-potential electric illumination, and turn to 
that field in which Mr. Tesla has done, if possible, even more 
important work—that of the rotary current. The question 
of current has taken a very different position in the 
eyes of English electrical engineers during the past year, 


| such a large scale at the recent Frankfort Exhibition, 


where the transmission of several hundred horse-power 
over a distance of 110 miles very forcibly brought the 
attention of the whole world to the importance of the 
rotary current. Before this time the knowledge upon the 
question was exceedingly vague, and, curiously enough, a 
long battle has raged around the very discovery of the 
rotary magnetic field and the rotary-current motor at a time 
when, in reality, there seems to have been not even a shadow 
of a doubt that the credit of the discovery and practical appli- 
cation of the system belonged to Mr. Tesla, who years ago 
had both patented and shown in working actual motors of 
the 5 since shown in various other parts of the 
world. 

The return of Mr. Tesla to Europe, together with the 
fuller details of his work, which will now be before us, will 
serve to creato an entire rovolution in the minds of a great 
many of those who are at present occupied, tentatively or 
practically, with this absorbingly interesting problem, and 
will put the whole question upon its proper basia Until 
the publication in our columns a few months ago 
(September 11th, 1891, p. 246) of details and dates which 
were authoritatively given in America upon Mr. Tesla's 
experiments, the European electrical world was in doubt 
upon the whole question, or more probably gave the credit 
of the first discovery to Prof. Ferraris—whose work iu this 
field certainly deserves the highest recognition—and the 
credit of the construction of the rotary-current. motor, either 
singly or conjointly, to Herr Dobrowolsky, Herr Hasel- 
wander, or others. 


NIKOLA TESLA, 


It may be well to recall the dates given in the article 
above-mentioned. Prof. Ferrariss paper was given in 
March, 1888, and published shortly afterwards. Five 
months before this Mr. Tesla had filed his patents, and 
motors were run experimentally. On May 1l, 1888, the . 
patents were issued, and in the same month these motors 
were shown before the American Institute of Electrical 
Engineers, while it was not till May 18th that the work of 
Prof. Ferraris was published in England. As meationed 
in our article on July 31st, 1891, it appears that Hasel- 
wander's rotary-current dynamo was constructed in the 
summer of 1889, and first set to work on 12th October 
of the same year ; on July, 21, 1888, Haselwander applied 
for his German patents, which were accepted in 1890, and 
issued in June, 1890. Prof. Ferraris’s experiments were 
undertaken in 1885, but Mr. Tesla claims to have been 
earlier afield. It seems, however, perfectly clear that men 
in widely separate localities were working independently, 
though contemporaneously, in the same direction and for 
similar objects. 

On hearing that Mr. Tesla had arrived in London, we 
thought it well to take an early opportunity of calling upon 
him to obtain from him some particulars of the progress 
of the application of the rotary current in America, and to 
hear his views upon the question. 

In the first place, it is interesting to learn that Mr. 
Tesla’s discovery was due originally, not to direct experi- 
ment, but to abstract reasoning and mathematical calcula- 
tion. A native of Montenegro, Mr. Tesla later came to 


due, toa very considerable extent, to the experiment on | Paris, and in the course of his lectures and study 
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was more particularly interested in the fascinating study of 
mathematical maxima and minima. Watching the action 
of the reversed dynamo running as a motor with segmented 
commutator, he suggested the desirability and the possi- 
bility of constructing a motor without commutator, which 
suggestion was scouted atthetime. The march of his ideas, 
however, may be gauged from the mention of the maxima 
and minima theorem. Granted a rising and falling of 
E.M.F. in the commutator of a dynamo due to revolving 
position of the coils as now run, it was easy to jump to the 
conclusion that if waxing and waning currents could be sent 
into the coils in proper order, rotation should be at once 
obtained. Mr. Tesla ia one of those gifted men who have 
that remarkable property, present in all men of high talent 
or genius, of an extraordinarily strong imaginative or concep- 
tive faculty, by which material combinations are represented 
in the mind before they are constructed either on paper 
or in material substances. His motor was constructed 
and the results deliberately worked out in his mind 
before ever experiments were made; and he knew abso- 
lutely both that his motor would run, and which way it 
would run upon joining up the wires, and the result 
accrued exactly as expected. Unable to obtain sufficient 


Fig.l 


Fig 2 


Fig 3 


support in es Mr. Tesla went to America, and there 
constructed and patented his motors. He constructed 
motors with the simple two-phase mentioned by Ferraris, 
in which the armature is wound at right angles, as indi- 
cated in Fig. 1. He constructed the three-phase motor 
since rendered famous as Drehstrom" in Germany, in which 
the coils are distributed at an angle of 180deg. round the 
armature, as indicated in Fig. 2. 
exhaustively experimented with multiphase currents, both 
with split coils and with numerous separate currents, 
up to a dozen or more currents. The split multiphase 
current indicated in Fig. 3 is a simple modification of 
Fig. 2, by merely winding the three coils each in two coils 
disposed at a little distance from each other, thus pro- 
ducing a multiphase field; and he arrived conclusively at 
this result, that for para purposes there is little to be 
. gained in efficiency from the use of greatly-divided fields— 
not more, he finds, than of the nature of 3 per cent. gain. 
Motors were constructed, tested, and shown at the dates 
already mentioned, with efficiencies of over 90 per cent., 
and of great capacity for the weight—for instance, a 
10-h.p. motor of 90 per cent. efficiency weighing only 
8501b., half the weight of any of the same power since con- 
structed in Europe. Results so promising, not to say reyo- 


He, further, long and 


lutionary, could not but receive support, but his financial 
partners advised against publication of the full details and 
results, or European engineers would have long been in pos- 
session of the facts of the case. Mr Tesla’s inventions, after 
being broadly protected in America, England, and Germany, 
amongst other countries, were taken up by Mr. Weating- 
house, who proposed at once to put down large works 
capable of turning out 1,000 motors a week. Unfortunately, 
just at this moment occurred the financial panic which, it 
will be remembered, was suffered by the Westinghouse com} 
panies, and the matter had to be left. However, this has 
now been got over, and the motors are being made, 
and applied as fast as made. Mr. Tesla informs us—a 
fact that will astonish Euro electrical engineers con- 
siderably—that before he left he had seen running a 
1,000 h.p. Tesla alternate-current motor, one of a number 
uow being constructed at the Westinghouse Works in 
Pittaburgh for transmission of power. These are motors 
with revolving armature and three collector rings. Large 
uumbers of the smaller motors have been in application 
for some time principally for mining purposes at high 
efficiencies and without needing repair. These motors 
start under load with strong torque: as an illustration, one 
experiment, with a small motor, was tried with a fixed rope 
over a 12in. pulley on the axle of the motor—the ro 
being previously tested to withstand 1,000lb. pull. On 
starting from rest the rope snapped immediately—a tangible 
demonstration of the strength of torque. Mr. Tesla states 
tbat his system of winding the alternate-current motors has 
now been brought to such a state of perfection, that for a 
three-wire circuit he can guarantee to build motors of large 
size to give 1 b.p. for every 201b. of weight of an efficiency 
of 973 per cent. What result better than this could be 
desired it is certainly difficult to imagine. It is 
evident, as we have said, that Mr. Tesla’s appearance upon 
the scene will change the attitude of scientific men and 
engineers very considerably, both as regards the utilisation 
of rotary-current motors and as to the credit which should 
be given to this most interesting discovery. 


INSTITUTION OF ELECTRICAL ENGINEERS.* 


INAUGURAL ADDRESS OF PROF. W. E. AYRTON, F. R. S. 
PRESIDENT, ON ELECTROTECHNICS. 


I beg to thank you for the great honour you have done me in 
electing me your president for this year—a year which the need 
for a new complete index of this Society's Journal marks out as 
closing the second decade of its life; a year which sees the second 
thousand added to our roll of members ; and a year which the Elec- 
trical Exhibition at the Crystal Palace distinguishes as inaugu- 
dern toa second decade of electric lighting in Great Britain. 

It gradually become the custom for your incoming president 
to select as the subject of his address some investigation that has 

engaging his attention. Following this custom, I p 
to-night to discuss an experimept in which for the last 19 years I 
have taken some —an experiment which of all others has been 
the one I have most at heart— and that is, how best to train 
the young electrical engineer. To some it may appear that I am 
treading on well-worn ground ; but as the problem is one that is 
as yet by no means solved, and as it involves the preparation of 
the machine that is daily used alike by the dynamo constructor, 
the cable manufacturer, the central station engineer, and the 

p maker—viz, the human machine—the problem of 
fashioning this tool, so that it may possess sharpness, an even 
temper, moral strength, and a mental grain capable of 
taking a high polish, is one that in truth deeply concerns 
every member, every associate, every student of this society. It is 
only 15 A gg ago since I wrote from Japan to my old and valued 
master Dr. Hirst, then the principal of the Royal Naval College, 
Greenwich, asking whether he thought that the time had oome for 
starting in this country a course of applied physics somewhat. on 
the lines of that given at the Imperial College of te, manpales in 
Japan. He replied that-England was not yet ripe for such an 
innovation—an opinion which appeared to be borne out by the fact 
that after the authorities at University College, London, had in 
1878 actually advertised for applications for a new chair of 
** Technology,” they decided that it would be premature to take the 
responsibility of creating such a professorship. But matters were 
advancing more aa ar Age was imagined by collegiate bodies, 
for in that same year this most valuable report on technical educa- 
tion which I hold in my hand was issued by a committee of the 
m Companies of London, based on the opinions expressed by 
Bir W. (now Lord) Armstrong, Mr. G. C. T. Rartley, Colonel (now 


. General) Donelly, Captain (now Sir Douglas) Galton, Prof. Huxley, 


* Delivered on Thursday evening, January 28th, 
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and Mr. (now Sir H. Trueman) Wood. And although it is 12 

years since this book was published, I can recommend it to your 

notice, for it supp ies most interesting reading even at the present 
a 


y. 
Under the guidance of the three joint honorary secretaries, Mr. 
John Watney, Mr. Sawyer, and Mr. (now Sir Owen) Roberte, the 
City and Guilds of London Institute for the Advancement of 
Technical Education started with a name that was very long, but 
in a way that was very modest, to develop a '' trades school” in 
accordance with this report. They borrowed some rooms, but for 
use in the evening only, from the Middle-Class Schools in Cowper- 
Btreet, Finsbury, and decided to erect ultimately a chemical 
laboratory in that neighbourhood. But neither the gini 
of a physical nor even of a mechanical laboratory form 
any of the scheme for this ''local trades school" For 
at that time the teaching of the practical applications of 
physics to industry hardly existed, and certainly not ite 
application to any electrical industry other than telegraphy. To 
© a start, however, in such teaching was most desirable, and 
therefore Dr. Wormell, the enlightened head master of the 
Cowper-street Schools, consented to give up the use of some rooms 
not merely during the evening, but during the day, to enable 
Dr. Armstrong and myself to out our plan of fitting up 
studente’ laboratories with a amount of apparatus kept 
permanently ready in position. For the devotion of these rooms 
to the carrying out of this new experiment we must always 
feel grateful to Dr. Wormell, for it was necessarily accompanied 
by a reduction in the size of his school, and consequently by a 
pecuniary, loss to himself. The first laboratory course of the 

y and Guilds Institute was then advertised, and on January 9, 
1880, three studente presented themselves—a little boy, a grey- 
haired lame man, and a middle-aged workman with emphatic but 
hazy notions about the electric fluid. 

In order to further utilise these rooms the institute sanctioned 
laboratory teaching during the day, and one of the cellars of the 
Cowper-street Schools was borrowed in 1880 in order to fit upa 
gas engine, coned shafting, and a transmission dynamometer, 
obtained out ofthe funds of the institute ; an A Gramme dynamo, 
lent by Mr. Sennett, then one of the studentes ; and two arc-light 
dynamos for transmission of power experiments, lent by the 
„ Brush Corporation, whose cordial interest in the 
work of the City and Guilds Institute has been marked throughout. 
And as these dynamos were used, not for electric lighting, but as 
laboratory instruments for educational purposes, England can 
claim to have been one of the first in the field of teaching electro- 
technics. Rapidly grew these electro-technical classes ; soon the 
temporary laboratories in Cowper-street were overcrowded, 
especially as applied mathematics and mechanics, under Prof. 
Perry, were added to the subjects taught; the £3,000 which had 
been set aside for the building of this ‘‘local trades school" 

rew into £35,000, thanks to the combined donations of the 
rapere: Company and of the institute, and in 1881 was laid the 
foundation-stone of the present Finsbury College. During the 
many years that Prof. Perry and I were linked together, the work 
of either was the work of both; but now I wish to take this 
opportunity of acknowledging my personal debt of igni for 
© fund of suggestion which he put forth regarding the teaching 
of science through ite practical applications—the keynote of true 
technical education. The value of these suggestions you will fully 
appreciate, for they form the basis of those characteristic and 
attractive lectures familiar to so many of you who have been his 
upils. 
d we have seen, then, the present Finsbury College grew out 
of the ''local trades school," and formed no part of the original 
acheme of the institute. And it was because London was really 
in want of practical laboratory teaching about dynamos, motors, 
electric lamps, and engines, and because that want was supplied 
in a form suitable to the comprehension and to the pockets of 
workmen in the basement and cellars of the Cowper-street 
Schools, and last, but by no means least, because one of the 
executive committee of the institute, Mr. Robins, strenuously 
exerted himself to further technical education in Finsbury, 
that the various electrical, physical, and mechanical labora- 
tories now in Leonard-street, Finsbury, came into existence. 
But the establishment of a central technical institution for 
training technical teachers, and providing instruction for 
advanced students in applied art and science," had been 
recommended in all the reporte sent in to the committee of the 
Livery Companies by the six authorities to whom I have referred. 
Bo that in the same year that the foundation-stone of the Finsbury 
College was laid by the late Duke of Albany that of the Central 
Technical Institution was laid by the Prince of Wales. And, if 
ou will allow me to say so, the success of the latter institution 
been no leas marked than that of the former, for, in spite of 
the rather stiff entrance examination, the number of students who 
attend all four of the departments at the Central Institution is 
more than threefold what it was five years ago. In fact, in the 
mechanical and electrical engineering departments there are 
already about as many students unde: instruction as classroom 
and laboratory acoommodation will admit. Hence this year will 
see a considerable increase in the arhount of apparatus and 
machinery, as well as in the space devoted to dynamos and motors, 
in Exhibition-road. 

While, on the one hand, the rapid growth of the work of the 
Guilds Institute is no little due to the fact that the latter end of 
this century has ushered in the electric of the world ; the 
electrical industry of our country, on the other hand, is no little 
indebted to the aid so generously given by our City companies to 
the teaching of electrotechnics. For the students who during 
the last 11 years have, for an almost nominal fee, worked in 


the electrical laboratories at Cowper-street, at the Finsbury 
College, and at the Central Institution, number several thousands, 
and nearly every electrical works, every place giving electro- 
technical instruction throughout this country, employs some of 
them. The success which these students have thus achieved 
through their own ability and exertions is, I think, in no 
measure due to the institute having so wisely left the teaching it 
gave untrammelled by any outside examining body, so that it was 
possible for this teaching to be directed solely to the professional 
needs of the studenta, and to be modified from time to time as it 
seemed necessary. My hearty thanks are indeed due to the 
Japanese Government and the City and Guilds Institute, m 
masters during the last 19 years, for having left my colleagues an 
myself unfettered liberty to carry on this experiment of finding 
out better and better ways of teaching the applications of science 
to industry. And there need be no fear that with this freedom 
the teaching will become stereotyped, and gradually cease to deal 
with the living ecience of the factory, for being bound by no code 
we are able to vary our methods, our experiments, and our appa- 
ratus according to the continually-changing conditions of the 
profession. In order that the Guilds Institute should fulfil ite 
aim, it is absolutely necessary that ite teaching should keep pace 
with industrial progress. Now, even if it were ible for outside 
examiners, with fixed scholastic notions, to aid in securing this 
result, would not their efforte be superfluous, for are there not 
you, the employers of labour, to ultimately decide whether 
the human tool we fashion is, or is not, adapted to your require- 
ments? 

Leaving now the consideration of the direct work of the City 
and Guilds Institute, including their extended system of techno- 
logical examinations, at which last year 7,322 candidates were 
examined in 53 different subjects at 245 different places in Great 
Britain and the Colonies, the indirect resulte that have pro- 
ceeded from the initiative of this institute are even greater. 
For while 12 years ago education'in applied science in this country 
was a tender little infant, requiring much watching and support, 
combined with constant encouragement, to-day Technical 
Education—with a capital T and a capital E, bear in mind—is 
a stalwart athlete, the strong man on the Jo on platform, 
exercising the minds of county councillors, and actually ed 
as of more importance than the vested interests of the publican. 
Until quite recently it was the technical education of the 
young engineer that had to be considered, but now the problem 
has me a far wider one, for the education of the British 
workman is being vigorously pushed forward, and I think that it 
has become incumbent on you— the representatives of the electrical 
profession to express your decided opinion as to what this educa- 
tion of the electrical artisan ought to The technical education 
snowball set in motion 12 years by the City companies has 
been rolling—nay, bounding fo —so swiftly during the last 
year or two, that probably some of you have hardly followed it in 
its rapid growth both in size and 1 8 £30,000 has been spent 
on the Polytechnic in the Borough-road, the Charity Commis. 
sioners have already endowed this school with an income of £2,500 
a year, and it is Senec that before the building is opened, thia 
income will have been doubled. £50,000 bas been already 
promised for the Battersea Polytechnic, the Charity Commis- 
sioners having also undertaken to provide this technical school 
with an income of £2,500 & year as soon as the subscription 
reaches £60,000; and for the establishment of a polytechnic 
in the City £50,000 has been set aside out of the funds 
of the Charity Commissioners, as well as a yearly grant of 
£5,350. Finall y, not to speak of polytechnics in North, South, 
East, and West London, Mr. Quintin Hogg has himself spent 
£100,000 on the t-street Polytechnic ; while the Drapers’ 
3 have alone given £55,000 to the technical department of 
the People’s Palace at Stepney, and endowed it with an income of 
£7,000 a year. And, most recently of all, the Goldsmiths’ Com- 

ny have put on one side nearly a quarter of a million sterling 
or the land, the buildings, and for an endowment of £5,000 a year 
in perpetuity, for their Technical and Recreative Institute recently 
opened at New Cross. The following table gives an idea of the 
sort of sums that are being spent on polytechnic education in 
London, but it does not profess to give the entire amounts that 
have been devoted to capital expenditure and yearly maintenance, 
even for the six polytechnics named in the table: 


Capital Hxpenditure. Yearly Endowments. 


POLYTECHNIC, BOROUGH-ROAD. 
Already spent ... £30,000 | Charity Commissioners 
alone 500 
(Endowment expected to be 
doubled before opening.) 
BATTERSEA POLYTECHNIC. 
Already subscribed ... £50,000 | Charity Commissioners 


r along 5o ne £2,500 
Crrv POLYTECHNIC. 
Charity Commissioners | Charity Commissioners 
alone to spend .. ..... £50,000 Alone; £5,350 
REGENT-STREET POLYTECHNIC, 
Spent by Mr. Quintin Charity Commissioners 
Hogg MERE RENE £100,000 alone £3,500 
Spent by Charity Com- 
missioners ........... 11,750 
PropLe’s PaLace, Mite Exp. 
Given by Drapers’ Drapers’Company alone £7,00 
Company alone .. ... £55,000 | Charity Commissioners 
Given by Charity alone . S Q e 3.500 
Commissioners alone 6, 750 
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TECHNICAL AND RECREATIVE INSTITUTE, NEW Cross. 
Given by Goldsmiths’ | Goldsmiths’ Company.. £5,000 
Company ........... ... £70,000 
(Representing a total expenditure of nearly £250,000.) 
Other contributions to Yearly endowments of 
polytechnics in Lon. Charity Commis- 
don by Charity Com- sioners to other tech- 


missioners ............ £6,000 nical institutions in 
London . £3,200 
TOTALS FROM THE ABOVE SOURCES ALONE: 
£379,500 £32,500 


Large as are these sums they are, however, even small compared 
with the amount raised by Mr. Goschen’s beer and spirit tax, which 
it has been decided shall be used for the public benefit, and not 
for the benefit of the publican. The counties and county boroughs 
of England now receive nearly three-quarters of a million sterling 
per annum, of which the whole may be devoted to technical educa- 
tion. The majority of the counties and county boroughs propose 
to utilise this magnificent opportunity and devote to technical 
education the entire sum allocated to them, while the remainder 
use at least a part for this purpose. Middlesex and London, 
however, stand alone, and employ their whole yearly grant of 
£163,000 for the relief of the rates, on the plea that they consider 
that the City companies are well able to look after the technical 
education of London. Besides this spirit duty, 106 towns are 
levying rates in aid of technical education under the Technical 
Instruction Acts of 1889 and 1891, the number of these towns 
having increased by 20 in the last seven montbs, showing how 
rapidly is this desire for technical education spreading throughout 
Great Britain. 

In addition to the sums contributed for technical education by 
the City companies, collegiate bodies, and private persons who 
have the practical education of the nation at heart, the following 
represent, as far as I have been able to ascertain, the amounts 
that it has been already decided shall be actually spent, yearly, on 
technical education in England alone, exclusive of Scotland, 
Ireland, and Wales: 


Received from the Customs and Excise duties ... £500,000 


UU 9 9 9 rates e**808 59908089892088€8€ 2 „%%% of EEE) 18,046 
Given by the Charity Commissioners ... . ......... „550 
£538,596 


The yearly amount that will be actually raised under the Technical 
Instruction Acts will be far larger than the £18,046 stated above, 
for this represente only the sum of the amounts raised in the very 
few towns who have already made returns. 


Hence the totel sum to be spent in England alone on s0-called | 


technical education amounts to certainly over £600,000 per annum. 

As the teaching of electrical technology has been started, in 
some form or other, in nearly every important town in Great 
Britain, there is no occasion for me to advocate, as I did in this 
room 10 years ago, that & student of electrical engineering should 
have an education in applied science ; but what f desire to most 
strongly urge on you to-night is, that it is your bounden duty 
to see that some portion of the vast sum that is about to be spent 
on the education of the people is used to give such a training to 
your workmen as sha!l really benefit your industry. For otherwise 
there is a great fear that most of the money devoted to electrical 
teaching will either be frittered away on the natural loadstone, 
rubbed amber order of instruction so dear to the hearts of the 
schoolmen, or on semi-popular lectures describing in a bewildering, 
aketchy fashion the whole vast field of electrical engineering. 

The workmen you employ are of two classes. In the one class 
is the man who is all day long, say, stamping out iron discs for 
armature cores, and the boy who, say, feeds the screw-making 
machine with its proper meals of brass rod. For such work no 
technical education is necessary ; the workers are mere adjuncts 
to the machines, to be dispensed with as the machines become 
more and more perfect. Hence, unless the machine-minder has 
the ambition and the ability to rise to some lees mechanical 
occupation, his activity, if any be left him after a hard day's work, 
had probably better be spent in effort of a lighter and more 
recreative character than would alone be n to make him 
a higher class of artisan. For him the polytechnic variety course 
of instruction is an inestimable blessing, for he can do a little 
typewriting, learn violin playing and . clay, attend 
an ambulance class, recite a poem, and devote the remainder of 
his leisure to the piano, botany, sanitary science, reading 
and learning how to keep them. His general interests will be 
roused, the human side of his nature developed, and during the 
evening, at any rate, he may forget that he is the slave of the 
Gramme ring or the slave of the electric lamp. No wonder, then, 
that within two months of the opening of the Goldsmiths’ 
Institute at New Cross 4,000 members were enrolled. 

But your workmen of the other class must, or at any rate ought 
to, think. Take, for example, the man engaged in wiring houses, 
whose work is continually changing, and offering small problems 
to be solved. Here common sense, or uncommon sense, if you 

refer it—is of great value, and the work, to be good, must be 
done by à man with a knowledge of principles, and not by a mere 
machine- minder. Many joints —bad jointe—in wires laid in cement 
under mosaic, which cannot be replaced except at vast expense, 
even altheugh the insulation has rotted away; parquetry floors 
nailed to insulated wire ; switchboards screwed on to damp walls ; 
lampholders that only make contact when the lamps are twisted 
askew ; high-class insulated mains terminating in snake-like coils 
of flexible wire rubbing against metal in shop windows, under sho 
fronte ; heavy Oriental metal lamps hanging from lightly-insula 


books | 
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| cord ; all this would be avoided, if the workmen had been taught 


to ue e pimpe i Kim their pande. -— 
ow, do you think that the teaching necessary for this purpose 
is likely to be given at the ordina nglish polytechnic school? 
In the case of the Goldsmiths’ Institute the electro-technical 
department has been put under the charge of Messrs. Dykes and 
Thornton, two diploma students of the Central Institution ; and 
the fact that these men are, in addition, both employed in Messrs, 
Siemens’s work at Charlton leads one to hope that their teaching, 
at any rate, will breathe the spirit of the factory. And, therefore, 
if ample funds be forthcoming for keeping the apparatus at New 
Cross always up to date, so that the meters, the models, the 
dynamos—not merely now at the start, but three years hence, six 
ears hence—are truly representative of the industry, there will 
a fair prospect that the electrical department of the Goldsmiths’ 
Institute, alt ough but a fraction of the whole undertaking, 
may really benefit the electrical workmen in the South-East of 
London. But my colleagues and I view with considerable appre- 
hension the way in which the present wide demand for teachers in 
technical schools is being ppi Several of our own students, 
for ranp et tempted by the comparatively high remuneration 
that is offered, have become teachers in technical schools imme- 
diately on leaving the Central Inetitution. In many respecte they 
are undoubtedly well qualified ; but if they had first spent some 
time in works before attempting to teach technical subjects they 
would have better understood the wants of the persons whom they 
have undertaken to instruct. No greater mistake can be made 
than to think that a student who has distinguished himself at a 
technical college can dispense with the training of the factory, 
unless it be the opposite mistake of imagining that the factory 
training is equivalent to, or even pomornik better than that 
given at a modern school of engineering. It is the province 
of the manufacturer to turn out apparatus and machinery as 
cheaply, quickly, and as well made as is possible. It is the 
province of the technical teacher to prepare the human tool 
or subsequent grinding and polishing in the works. And 
this necessity for the teacher having himself passed through 
the shops has especial weight when we are dealing with the 
techni instruction of workmen, for in such a case there are 


| three requirements absolutely 5 knowing how to 
teach; second, possessing a fair knowl 
| and thirdly—and this is perhaps the most important of all— 


ge of scientific principles; 


knowing exactly what it is that the particular workman ought to 
learn in order to help him in his particular trade. | Schoolmasters 
may have the firat two requisites, and so may do valuable work in 
connection with the variety teaching at a polytechnic; but they 
are not in touch with the workshop, and therefore, no matter 
what may be their scholastic attainments, no matter what the 
extent of their experience in training the young, they are not the 
persons to give the real technical education to workmen. 

In addition, then, to the polytechnics, we must have special 
schools for special industries, where workmen are taught the 
application of science to their special trades; and everything 
taught in such a school must be taught as bearing on the particular 
industry which the school is intended to benefit. A teacher of 
physics, for instance, must remember that he is not training 
5 but workmen whose use of piyala prine po will be 

unded by their application to their special trade. For the great 
danger of such teachers is that, carried away with enthusiasm for 
their own subject, they will not subordinate it properly to the end 
in view—viz., helping the workman to know what will be useful to 
him in his work. Indeed, as Prof. Huxley pointed out in his 
original report to the Livery Companies’ committee, ** success in any 
form of practical life is not an affair of mere knowledge. Even in 
the learned professions, knowledge per se is of less consequence than 
people are apt to suppose. A system of technical educa- 
tion may be so arranged as to help the scholar to use his intelli- 
gence, to acquire a fair store of elementary knowledge which shall 
be thorough as far as it goes, and to learn to employ his hands, 
while leaving him fresh, vigorous, and content ; and such a system 
will render an invaluable service to all those who come under its 
influence. But if, on the other hand, education tends to the 
encouragement of bookishness, if it sets the goal of youthful 
ambition, not in knowing, but in being able to pare an examina- 
tion, especially if it fosters the delusion that brain work is in 
itself a nobler or more respectable kind of occupation than handi- 
work, and leads to the sacrifice of health and strength in the 

ursuit of mere learning, then such a system may do incalculable 

arm, and lead to the rapid ruin of the industries it is intended to 
serve.” And I venture to think that not merely at technical 
schools for workmen, but at technical colleges for engineers, it 
should be ever remembered that the main object of the training is 
not the cultivation of mental gymnastics, but to enable the student 
to acquire knowledge and habits which shall be professionally 
useful to him in after life. 

** Useful learning usefully taught” would be no bad motto for 
technical institutions, seeing that those who favour the compulsory 
teaching of Greek are apparently willing to accept the converse as 
the motto for the university. For example, Mr. Butcher, in his 
address delivered at the end of last session at University College, 
Bangor, said, ** We claim it as a distinction that in the seate of 

emic learning little or nothing useful is taught”; and in an 
article in last month’s Fortnightly Review, congratulating Cam- 
bridge on its recent victory over the barbarian, Mr. Bury says, 
quite candidly, ‘‘ Greek is useless, but its uselessness is the very 
strongest reason for ite being a compulsory subject in the univer- 
sity course.” And he add, in italics, ‘‘ For the true function of a 
university is the teaching of useless learning.” 

A few of the county councils have realised that the real teaching 
of the application of science to a special industry, which is what 
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the British workman is so much in need of, cannot be given, as 
well as a host of other subjects, out of limited funds. For example, 
Bedfordshire has decided to spend its grant of £4,343 mainly on 
agriculture, market gardening, the straw trade, domestic economy, 
and industries for women; Cambridgeshire and Cheshire devote 
themeelves largely to the teaching of agricultural pursuits. But 
other places aim at issuing vast comprehensive programmes 
and turning out yearly a mighty array of students, knowing, 
it may be, the something of everything, but who certainly 
will not know the everything of e For example, 
the Holland division of Lincolnshire has decided, out of only 
£2,000 a year, to make grants for daily schools, university exten- 
sion and art schools, agricultural science, domestic economy, 
mechanics, commercial subjects, and ambulance teaching ; while 
Bootle, with a yearly expenditure of only the same amount, main- 
tains classes in five commercial subjects, in 16 science and art 
subjects, in cookery, wood-working tools, as well as four courses 
of university extension lectures. Because a certain building in 
Regent-street, famed for its ghost and its diving bell, was years 
ago named ‘‘ The Polytechnic,” the majority of the new technical 
institutions which are being established in London at such vast 
cost are also called polytechnics,” and will, I fear, give only an 
English polytechnic course. Now, such recreative education, 
although admirable for those who seek relief from work in the use 
of their minds, is not enerally sufficient for those of your work- 
men who use their minde in their daily occupation. 

It ought, then, to be thoroughly recognised that there is an 
entirely new problem to be solved, and that the solution of this 
poea; in so far as it bas been worked out at the Finsbury 

ollege and at other places giving practical teaching in the 
evening, must, in the language of the mathematician, be regarded 
simply as the singular solution," and not the general solution, of 
the problem of technically educating the British workman. Let 
us gratefully accept the English polytechnics, for they will 
undoubtedly confer benefit on our country, and all credit be to 
those who have so generously established 1 955 But do not let us 
be misled by the similarity between their generic name and that of 
the German polytechnicum into fancying that the recreative 
courses of the one are equivalent to the serious education given by 
the other. Like Oliver Twist, let us ask for more, for, on behalf of 
the large number of minds already employed in the electrical 
industry, and on behalf of the still larger number that will in 
the future be so employed, it is our duty to secure that ample 
provision be made in this country for the practical teaching of 
electrotechnics on a scale comparable with that afforded in the. 
technical high schools of Germany and the institutes of technology 
of the United States. On the screen you see projected a photo- 
graph of the facade of the Technical High School at Charlotten- 
burg (Berlin) which appears extensive and grand; and yet, aa 
you will see from the next photograph, it was only a small portion 
of the whole 1 that you were looking at on the first 
i This is but one of the many technical high schools 
in different towns of Germany, and yet it covers an area more 
than five times as large as that occupied by the Central Technical 
Institution in Exhibition- road, London, cost four times as much to 
erect, and has more than four times as much spent on its yearly 
maintenance. The next photograph shows a building devoted 
wholly to the training of electrical engineers, being that of the 
Electro-Technical Institution Montefiore at Liége, which Prof. 
Gerard kindly took me over this last summer, and which has since 
been opened. When I tell you that there are rooms for small 
direct-current dynamos, separate rooms for large direct-current 
dynamos, separate rooms for alternators, and that every three 
students have a separate little laboratory, with the necessa 
measuring instruments, all to themselves, your educational mout 
will water, as mine did. 

We now cross the Atlantic to the Massachusetts Institute of 
Technology, Boston, which, as you see, consist of several distinct 
buildings, the centre one being that which contains the electrical 
laboratories. The dynamo-room, now seen on the screen, has 
many small and large dynamos in it, and yet there is ample room 
to walk about, for this dynamo-room occupies a Pags many times 
as e as that devoted to dynamos at theCentral Technical arten 
tion of London. Prof. Cross was so good as to mention in a letter 
that was shown me some two years ago, that several of the 
devices that had been worked out for the electrical laboratories 
of the City and Guilds Institute had been reproduced at Massa- 
chusetts ; but there is one device that Prof. Cross has succeeded 
in working out, and which I should be most glad to see copied by 
the City and Guilds Institute, and that is, having one assistant 
for every five students working in the physical laboratories. 
Franklin Hall, presided over by Prof. Nichols, is devoted solel 
to the department of pure and applied physics at the Cornell 
University, Ithaca. You see how large this four-storeyed building 
must be, for look how small the four-wheeled waggon standing in 
front of it appears. The next three photographs show some 
of the provisions made for teaching electrotechnics in Franklin 


Hall; the electrical pora under Prof. Moler ; and 
the dynamo-room under Prof. Ryan, whose analysis of 
alternate-current curves are well known to you al. I 


might show you pho phs of the electrical laboratories in 
Prof. Weber’s new building for 2 ler at Zurich, on which 
£100,000 has been already expended. In fact, my choice of mag- 
nificent continental and Ámerican laboratories has been so great 
that I have hardly known which to select as specimens. But 
there is one thing I cannot show you—and it must remain for the 
exercise of your influence as re ntatives of the electrical pro- 
feesion to make that possible—the British electro-technical labora- 
tories for education and research which are truly worthy of 
London, the capital of the world. 


The training of such students as those at the Central Institu- 
tion must, of course, differ essentially from that of the electrical 
artisan, not because we or the students expect that on entering a 
factory at the conclusion of their college course they will start, as 
a rule, much above the bottom of the ladder, but because they 
hope in time to be able to mount higher. They are, therefore, 
taught not merely to construct meters and motors, use dynamos 
and engines, build a chimney and lay a street main, but, as they 
are not to spend all their lives wiring houses or watching a 
central station voltmeter, they are well practised in calculating 
and designing, and they further obtain sufficient acquaintance 
with the methods of attacking new problems not to be daunted 
when they meet with them in after life. But so strong is 
becoming our belief in the value of science to the manufacturer, 
so anti-classical are some of us growing, that there is 
great risk that the literary side of the education of an electrical 
engineer will soon be wholly neglected. Now, important 
as it no doubt is for him to be quite at home with electrical 
apparatus and machinery, it is no less important, if he is to 
take advantage quickly of the progress made abroad, that 
he should be able to read a German or a French newspaper. 
I do not merely mean that with a grammar and dictionary, 
and plenty of leisure, he should be able to translate the newspaper, 
sentence by sentence, like a schoolboy preparing to-morrow'a lesson, 
but that he should have the power to glance down the columns, 
gather the gist of the articles, and quickly see whether there be 
anything new that especially concerns him. How many electricians 
are there in this country who can, for example, take up the 
Zeitschrift für Instrumentenkunde or the Electrotechntache Zeitschrift 
and look through their pages as they do those of the Electrician, the 
Electrical Review, and the Electrical Engineer, during breakfast on 
Friday morning. There are, I know, a few—I wish I were one of 
them. And yet examples are not wanting of the scientific isolation 
that. is caused by not possessing that familiarity with foreign 
languages which is such a characteristic of diplomatists and hotel 
waiters. Take, for instance, the fact that whereas manganin was 
manufactured on a commercial scale in Germany, and German 
resistance coils have for the last three years been constructed of 
this material with a temperature coefficient of nearly zero, the 
very existence of this alloy was unknown to many English elec- 
trical instrument makers a few weeks ago ; and even now many of 
them are still unacquainted with the composition of manganin, 
and its peculiar properties, as well as with the results of the 
extensive and striking experimente that have been carried out at 
the Reichsanstalt at Charlottenburg on the temperature coefficient 
and specific resistance of all sorts of manganin-copper-zinc-nickel- 
iron alloys. This Physikalisch- Technischen Reichsanstalt, I may 
mention, is an establishment totally distinct from the Technical 
High School in Charlottenburg, some photographs of which I 
showed you this evening. The Reichsanstalt is not an institution 
with students, but a vast series of Imperial laboratories, presided 
over by Prof. von Helmholtz, solely used for carrying out researches 
in pure and technical physics. The investigations are conducted 
under the direction of Dr. Loewenherz, aided by 46 assistants. 
We have no establishment in Great Britain at all comparable 
with this Reichsanstalt. The original work turned out there in 
electrotechnics alone is considerable. Here are some of the 
published accounts of researches immediately bearing on your 
profession which Dr. St. Lindeck has been so kind as to send me: 
* Hardening Steel Magnets,” Standard Resistance Coils for 
Large Currente,” Tests of Commercial Ammeters and Volt- 
meters, Mercury Standard of Resistance,” ‘* Photometric 
Investigations," ‘‘Compensation Apparatus for Use in P.D. 
Measurements,” '* Alloys for Resistance Coils,” and so on. Surely 
it is part of the technical education of the electrical engineer to 
be taught how to read such pamphlets as these with comparative 
ease. 

A working knowledge of French and German can be obtained 
without the necessity of learning to express oneself fluently in 
55 French, or to imitate with facility the word-building 
of a native German; and with such a working knowledge the 
average technical student may rest content. But as regards 
his own language he should aim at something higher, and 
therefore the electrical engineering students of our country 
should be, I would urge, pedes d in writing—yes, and also 
speaking—vigorous English. Only the other day, Prof. Nichols, 
of tbe Cornell University, was deploring with me the rarity of 
finding a student of electrotechnics who could write a decent 
report. The experimental methode employed in the student's 
investigation might have been good, the mathematical analysis 
suitable, and the calculations exact; but the description of the 
apparatus and of the resulte obtained would bo scattered pell-mell 
over the paper, as if the writer were quite ignorant of the fact 
that the style in which a dish is served up is nearly as 
important as the goodness of ite ingredients. Why do you 
suppose that Huxley's portrait has nearly as much prominence 
given it in the photographer's window as that of a duke 
or a ballet dancer? Quite as much because he knows how to 
ye himself in terse and forcible English as on account 
of his wide ecientific knowledge; because even when writing about 
dry bones the flow of his language clothes them with rounded 
forms. But, you will ask, how are we to find the time for all this 
linguistic and liverary polish? Has the electrical student of to-day 
80 many spare hours that fresh subjecte of study must be sought 
for to fill up his leisure moments? At present much time has to 
be wasted at technical and other colleges teaching studente 16 
years or older elementary mathematics and science, which ought 
to have been mastered before that When the education of 
childhood is improved, when the higher education of women is 
properly carried out, there will be no need for male experte to 
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trouble about general training, for then children will spend less 
time at school and learn more; boys and girls will as a matter 
of course acquire the foundation of modern and general 
education ; and students at a college will be able to devote their 
whole time to the special 8 manual, linguistie, 
and literary which pertains to the particular protession which 
2 xor ae will generally have led them to select before 
eage of 16. 
And just as methods of teaching applied science. have been 
develo during the past few years, so I look forward to the 
wth of new methods of teaching what may be called applied 
iterature, for it seems to me that there is a want of breadth 
in the view that because the study of Greek verse would be 
un table for a student of electrotechnics, and because he has 
neither the taste nor the time to enter into the intricacies of 
etymology and grammar, therefore the study of modern languages 
and literature, even as directly applicable to his profession, 
should form no pare of his regular training. As well might it be 
thought (and I am sorry to say this view is not yet quite 
exploded) that because a student has neither the taste nor 
the time for the study of abstract mathematies, therefore he 
&hould be debarred from all work in a physical laboratory. Well, 
if it be generally accepted that M eem a young electrical 
engineer no chance of becoming a Cayley or a Maxwell, still 
he ought to be taught such portions of mathematics and physics 
as will be directly useful to him in his profession, why should 
the certainty that he will neither become a Jebb nor a Dickens 
lead us to tolerate an inability on his part to speak fluently and 
write tersely his own language, surpassed only by his entire 
ignorance of every other? Habits of scientific thought are highly 
necessary for electrical students; to be masters of their own 
language, and to know something of one or two others, are, I venture 
to think, no less so; but the main result to be achieved, the main 
object to be aimed at, with every system of education, is moral 
thoroughness. For until every workman, foreman, engineer, and 
manufacturer feels regret and pain at seeing work inefficiently 
rformed our national system of education will be incomplete. 
All the labour now expended in watching work in progress, 
and in testing it when completed to see that it has not been 
scamped, is so much withdrawn from the real business of produc- 
tion. Every rise, therefore, in the standard of thoroughness of a 
community means the saving of waste labour. But far greater 
than this will be the actual increase in the productive power when 
each gives his best endeavours to his share of the world’s work. 
And greatest of all will be the gain in the nation’s happiness, 
since he who works with his whole soul knows no drudgery. The 
lesson to be taught is no new one—it was set many centuries ago ; 
and hundreds of thousands a year will be well spent if the county 
councils can succeed in bringing home to the hearts of us all this 
** Whataoever thy hand findeth to do, do it with thy might." 


ELECTRO-HARMONIC SOCIETY. 


A smoking concert will be held on Friday, February 5th, 1892, 
ab the St. James's Hall Restaurant (Banquet-room), Regent-street, 
W., at eight o'clock. 

Artistes : Mr. Schartau'a Part Singers, Mr. H. Schartau, Mr. E. 
Dalzell, Mr. W. Bradford, Mr. C. T. Johnson ; clarinet, Mr. L. 
Beddome; violin, Mr. T. E. Gatehouse; solo pianist, Mr. Alfred 


E. Izard. Musical directors : Mr. T. E. Gatehouse and Mr. Alfred 
Izard. A Broadwood piano will be used. The following is the 
programme : 
Parr I. 
Plantation Chorus ... Dinah Doo sn sss 
Mr. Schartau's Part Singers. 
Clarinet Solo uod Mt Adelaida enn misro Beethoven. 
. Leonard Beddome. 
BODIE aisi. 88255 " By the Fountain. ... Adams. 
r. E. Dalzell. 
(a) Part Song ......... The Soldier's Farewell "................. ... MS. 


(b) Humorous Quartette..." The Franklyn's ated, epee ate 
Dr. A. C, Mackenzie. 
Mr. Schartau's Part Singe 


| T8. 

Pianoforte Solo ......'* Variations Sérieuses " Op. 57, Mendelssohn. 
Pl Melod M Poor old Js. Special 
antation Melody... . Poor old Joe "...... i arranged. 
Mr. Schartau’s Part Singers. PT ac 
Humorous Song. .... The General Election . . . MS. 
Mr. H. Schartau. 
Part II. 

Vocal Polka .................."" Trip, Trip "...... PHRAIRPIU NATA German 

Mr. Schartau’s Part Singers. 

Clarionet Solo ... Lo! here gc rien ig EECEEOEEEN, „Bishop 
Mr. L. dome. 
Seeed e r e 
Mr. W. Bradford. 

(a) Part Bong ............... Noo MENTEM Jungst. 

(b) Humorous Part Song The Boy and the Tack.” ..... ... NM 
Mr. "rtis Singers. re 

= a) *' da) Gos rere à e 
Violin Solo ..... { (b) *Baltalla " 4... Papini 

Mr. T. E. Gatehouse. 
Song.. „ The im of Lore e dess Bishop. 
Mr. E. Dalzell. 
Part Song. When Evening's Twilight ",,.......... . Hatton 


Mr. Schartau's Singers. 


CARDIFF AND ELECTRIC LIGHTING. 


The Cardiff authorities have been collecting information as to 
electric lighting in other towns, and a report upon the subject was 
before the Council at its last meeting. It appears that over 50 
towns have taken no steps whatever in the matter of lighting by 
electricity. Of the 16 boroughs whose replies are detailed, 
Accrington, Bradford, Brighton, Cambridge, Dover, Glasgow, 
Hastings, Huddersfield, Hull, Manchester, Richmond (Surrey), 
Walsall, and Worcester, have obtained provisional electric 
lighting orders, that of Brighton, kouka obtained in 
1883, not being put in force till 1890. either Bognor, 
Eastbourne, nor Leamington has obtained such orders. Bognor is 
to be supplied by the Electric Trust Company, whose order pro- 
vides for supply of public lamps by agreement, for a ch of 
13s. Ad. per quarter for any amount up to 20 units, and 8d, 

r unit over that number. Eastbourne parades are lit 
by the Eastbourne Electric Lighting Company, whose arc 
and incandescent lamps are placed 100 yards apart, the charge 
both for public and private supply being 10d. per unit. Ə 
light, it is said, gives every satisfaction, but it is admitted to 
be costlier than At Leamington a private, and not a public, 
supply is provided by a private company at a charge of 8d. 
perunit. At Bradford the scheme is not in operation as far as 
regards street lighting. The erection of works cost £5,213; 
mains, £3,361; machinery, etc., £24,354 ; and boilers and fittings, 
£3,174, making a total of £36,102, The sum borrowed totalled 
£34,342, the period allowed for repayment being 30 years. 

uninet at Brighton, 


ses, Cambridge has just applied for power to borrow £35,000 ; 


system of low- 
tension continuous current, and Prof. Kennedy, ol London, has 
been engaged to prepare a scheme for putting down the instal- 
lation for lighting the compulsory area. The Hastings Cor- 

ation has contracted with a local company for lighting 15 

mps on the parade at £30 per lamp per annum. The Hudders- 
field Corporation has entered into a contract for the erection 
of eei and are applying for V aha to borrow £50,000, The 
Lighting Committee of the Hull Corporation are only about to take 
the initiative, "They do not intend to light the streets at present, 
but * to supply private customers, The sum of £22,000 has been 
granted by the Council. The system is the low-pressure continuous 
current, and the price 7d. per unit. At Manchester a consultin 
i poe has been e pti a site for a central station obtained, 
and plans and specifications are now being prepared. Richmond 
has entered into a contract with a company who have laid the 
wires At Walsall a committee has reported in favour of carrying 
out the provisional order at once, at a total estimated cost of 
£21,450, The kai has not yet been settled. The Worcester 
Corporation is also about to establish the necessary works to put 
their provisional order into force, and at the beginning of this 
month advertised for tenders for constructing works for the 
central portion of the city. These tenders are to be in by 
February 14. 


COMPANIES’ MEETINGS. 


ST. JAMES'S AND PALL MALL ELECTRIC LIGHT 
COMPANY, 


The annual ordinary meeting of this A we was held 
St. James's Hall Restaurant, Piccadilly, W., on Tuesday after- 
noon, 26th inst., the chairman, Mr. Eustace J. A. Balfour, 
presiding. 

The Secretary, Mr. F. J. Walker, having read the notice con- 
degens the meeting, and the Directors’ report having been taken 
ABT 3 : 

The Chairman said: The next business of the meeting is the 
proposal that the report and accounts for the year endin 
December 3lst, 1891, as submitted by the Directors, be recei 
and adopted, and that the dividends recommended therein be 
declared and paid on the Ist February. 

This was seconded by Mr. Latimer Clark. 

The Chairman then said : I don't think it is very necessary for 
me to go to any great detail into the working of the r 
during the pes year, because the report is very full, and I t ink 
on the whole gives such information as it is desirable should be 
placed in the hands of the public. Perhaps the most important 
event of the year was the raising of the £100,000 of additional 
capital in the form of preference shares for the completion of the 
northern station. The last £50,000 of this was largely over- 
subscribed at a premium of 30s., a fact which, I think, indicates 
that both the shareholders and the public in general show great 
confidence in the soundness of the business of the Company. This 
sum of £100,000 will, as you are aware, be chiefly, and — been 
partly, devoted to the purchase of the site for, and the erection of, 
our northern station. We expect this station when erected 
to be probably the best of ite kind in the world, as it will 
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contain all the accumulated experience that we have gained in the 
erection of our present station, as well as that which other com- 
penies have gained in similar work. The machinery sufficient 
to furnish about 20,000 TE lamps is already nearly completed 
for that station, and will be placed in position as soon as the 
building is ready to receive it. It may be of interest to the sbare- 
holders to know that a large part of this machinery was running 
and supplying light at the Naval Exhibition, and that we have 
therefore this advantage in purchasing it—I may say it was 
purchased before it went there, and belonged to us while it was 
there—it has been running for this time without hitch or flaw, and 
we took it over, not as new experimental material, but as having 
been actually tried and found entirely satisfactory. A great feature 
in the system which we are now developing is what we call the 
trunk main, which is already partially made, and which 
will connect the northern station with the existing station 
in Mason’s-yard. It has a section of eight square inches, 
and is probably the largest main ever e. It is capable 
of carrying a current sufficient to supply 25,000 lampe. 
The importance of this cannot be over-estimated, because, well as 
our present station has worked up to the present time, and well as 
we expect it to work, it is impossible to suppose that it will not or 
e Gee be necessary to carry out repairs in it which may involve 
ite being shut down for a short time. When this main has been 
constructed, and when the northern station is in working order, 
we shall be in a position during the slack months of the year to 
shut down either one station or the other for any repairs that may 
be desirable, and to work entirely from the one that is not shut 
down, and that without any alteration in the supply of the light 
in the consumers’ houses. An eminent electrician connected with 
electric lighting told me some months ago that he thought that 
all new electric light stations should be built with two chimney 
shafte. Whether he is right or not in his opinion I do not venture 
to say, but the system that we propose to adopt combines all the 
conditions of his proposal and a number of others besides, in 
addition to being much more economical. I don’t think I need 
add anything more on the particular subject of the working of the 
Company during the past year, but I should like before I sit down 
to touch upon a matter which I regard as of very great importance, 
not only to this Company but to all electric lighting companies, and 
to the whole question of the electric lighting of the Metropolis—I 
refer to the legislation under which we have obtained our pro- 
visional order. When legislation was first of all started with 
respect to electric lighting, in the year 1882, the term fixed for 
the expiry of a license was seven years. That is to say, licenses 
could be terminated by a local authority or the Board of Trade in 
seven years. This legislation seems to have been passed under 
a sort of morbid terror that electric light companies were 
going to become enormous corporations with great powers 
of monopoly. A provisional order under the same Act was 
limited to 21 years. The result of this extraordinary Act 
was that everybody who had invested their money in electric 
lighting concerns, lost it, and that the public was kept out of 
electric lighting for several years, London thereby becoming far 
behind any other capital in Europe in this matter, and far behind 
many towns and villages in the west of America. Under the 
nt Act we have our provisional order lasting for 42 years, 
ut that provisional order, and all provisional orders, are subject 
to two conditions: Firstly, that the Board of Trade can revise 
rates at the end of every seven years. That ia to say, the Board of 
Trade can step in and say to us, You are charging too 
much” at the end of every seven years of our tenure N 
from 1889; and secondly, that the Board of Trade 
arranged to put into every parish, or district, or area in London 
at least two electric light companies, Now, if you will 
consider these points for a moment, I think you will see 
that they act first of all against the consumer e e and also 
against the electric light companies. As we have only a termi- 
nable lease of life of 42 years, it is absolutely necessary for us to 
put by what we have termed a redemption fund, calculated to be 
sufficient to replace the deficit in the capital account, which we 
anticipate at the end of 42 years, when we shall or may be obliged 
to hand over our business at a valuation to the local authority, 
which has the option of purchasing. If our tenure were perma- 
nent, after paying to our shareholders a reasonable dividend, we 
could use the amount of this redemption fund in reducing the 
cost of the light. In the present year, I think, making a rough 
calculation, I may say that even if we paid to our present 
shareholders the same dividend as we propose to pay, we 
should have been able to reduce the cost of the light to the 
consumers about one penny out of every seven. Consequently, the 
wer of septennial revision introduces an element of uncertainty 
into the business, which must be injurious to all the interests con- 
cerned. Nor is it likely that this revision can be made to work in 
& practical manner. Had the Board of Trade seen fit to grant 
complete monopolies in every district —that is, one company in 
every district —subject to some scheme of revision on a 5 
defined sliding scale, such a system might, I think, have been 
found to work. But as it is, on what basis are they going to 
revise? Supposing we have a case in one district, say a London 
parish, of two companies, one of which has paid on an average for 
the seven years a dividend of 20 per cent., and the other during 
the same period a dividend of 2 per cent. Is the Board of Trade 
going to insist upon the reduction of the cost of electric lighting 
because one company is paying and the other is not? In 
that case you might find the shareholders of the company 
that had id a small dividend absolutely ruined. In 
fact, they (the Board of Trade) cannot get out of this, 
they will either be hard or unfair upon one of the companies, or 
upon the consumers in the district. In fact, I may say with 


respect to this, it is quite clear that the two systems which they 
have adopted of what they term limited competition and of revision 
of rates, are absolutely inconsistent. Now, lastly, the system of 
limited competition is injurious alike to consumer and producer, 
in that it makes it necessary to earn a dividend on a much larger 
capital than would be necessary to supply a district. Supposing 
you have two electric light stations and two sete of mains in one 
district, instead of one. The amount supplied in the district is 
the same, but the dividends have to be earned on a capital 
which, I think, I am not overstating to be at least half 
as much again as is required. ou have, in addition 
to that, the disadvantage that the streets are pulled up 
twice .for every time they ought to be, and you have also to 
consider that the initial expenses of a company have to be twice 
incurred, and these, gentlemen, are items which are very much 
larger than those who are not in the middle of the business are apt 
to think. I have no more to say, but I hope that if shareholders 
aera any remarks to make or questions to put they will kindly 

O 80. 

Colonel Francis said he had some remarks to make as to the 
accounts, and some questions to ask, which he considered he was 
entitled to have answered in his own interest, and in that of lar, 
shareholders who had become interested in the Company on his 
recommendation. As to that paragraph of the report in which the 
net earnings of the Company during the past year were stated to 
be £10,395, he said that the net earnings of the Company for 
that period had been £15,409, and that part of the law 
charges item, £558, which included any expenses incurred 
in 1890, ought not to come out of the revenue of 1891. 
He had added to the net earnings, as stated in the raph, 
the total amount of the depreciation and redemption funds, 
His reason being as follows: He found that the very 
large sum of £1,702 had been charged during the year to the 
repair of machinery. When he was a director of the Company he 
consulted the makers of the machinery, and they informed him 
that if it were kept in perfect repair the depreciation was very 
slight. He (the speaker) held that a sum of 5 per cent. on the 
whole of the machinery would be ample for the purpose of 
depreciation. At all events he asked on what calculations the 
enormous sum of £4,013 (depreciation on buildings and machinery) 
had been worked out, if the sum of £1,702 had been spent on 
repairs? Had the original articles of association remained in 
force and not been altered, it would have been impossible 
to introduce such a charge as the redemption fund. The 
would see by referring to them that a reserve fund could 
only be applied for purposes indicated by a resolution of the 
Company in general meeting. This was article 76, old form, 
which had now been cut adrift. The painful impression of last 
year still remained, he believed, in the minds of shareholders. It 
was represented to them in the concluding paragraph of the report 
for 1890 that, in order to obtain a quotation on the Stock Exchange, 
it was necessary to remodel the articles of association. It was 
then discovered that the omission of the words ‘‘not to exceed 
£1,500 ” placed the shareholders at the mercy of the Directors. 
He wished to know the grounds on which the Directors said that 
there would be loss of capital at the expiration of the term covered 
by the ‘provisional order. He had compared Section A, revenue 
account (cost of generation and distribution of electricity), for 
1890 and 1891. The difference was more than double. He 
thought there would be no reason for surprise at this if 
there had been a large increase in the items of coal 
and labour. But he found that the enormous increase in 
this matter of expenses was otherwise carried out, the coal 
and labour charges only counting for £3,200. Turning to the 
capital account, be found that the sum of £20,297 had been paid 
for the new site of the northern station. They would remember 
that Mason’s-yard cost £9,500, and that a site within 50 yards of 
the present one was obtained while he was a director of the 
Company for £1,100 and £100 a year, in Canton-street, which was 
near y as large and as suitable. He had had the present site 
(northern station) valued by the most experienced surveyor of the 
perish and he placed its value at £8,000. The offices of the St. 

ames's Company were small in size, and, 80 far as he had observed, 
plain in appearance. There were three small rooms. However, 
the Directors had managed to spend £715 on furniture. Machinery 
and plant were spoken of as costing £12,000. Was that machinery 
in the new station or had it been supplied for the original one? 
Could not the capital accounts of the twostations be kept separate, so 
that shareholders might know exactly what each one was to coat ? 
Now as to the financial arrangements of the Company ;,£100,000 had 
been obtained from shareholders for preference shares, paying 
interest at 7 percent. At the time that this was proposed there was 
considerable 4 to it, for it was perfectly well known that 
the money could have been raised at 5 per cent. In fact, an offer 
of £50, at that rate had been made to the Directors and was 
spoken of at the last meeting. However, it was urged that if the 
sum was large, at any rate the original shareholders would benefit 
by the transaction. The original debenture holders who had 
power to convert did benefit, and in his opinion this transaction 
was executed for their benefit. Of this amount, it appeared that 
£27,000 were on deposit at Messrs. Lloyd's bank. He would 
like to know at what interest? The £15,000 premium that 
had been obtained by the issue of the second lot of shares 
was placed at 21 per cent. He thought it was absolutely 
necessary in any case that the shareholders should obtain 
information of what was going on more than once a year. 
£353 had been spent for printing and advertising. He might 
be unfortunate, but he had never seen any advertisement of 
the Company’s in any paper. Neither he nor any other share- 
holder had received any communication as to what had been going 
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on in the Company since the last meeting. They were in absolute 
ignorance, and remained in the Directors’ hands. He did not 
think it ought to last. He would ask, upon what scale had the 
Directors gone in forming their estimates of depreciation on 
machinery and buildings? Had the whole of the sum of £558 
become due for law charges in 1891? On what grounds did the 
Directors represent that there would be loss of capital at the 
expiration of the term covered by the general order? What 
course did the Directors intend to pursue in relation to their fees ? 
Did they intend to replace the words not to exceed £1,500” in 
the paragraph of the articles of association bearing on this matter ? 
As printing was charged at the rate of £350 a year, would the 
Directors see that a full report of each meeting was sent to the 
shareholders? He thought those gentlemen who lived in the 
country and sent in proxies to the Directors, should have a fair 
and distinct report of that meeting. Would the Directors arrange 
that a meeting be held twice each year, in January and July ? 
What amount was paid for the new site (of the northern station) ? 
Who was the vendor? What surveyor acted on behalf of the 
Company, and recommended that sum to be paid? What sum 
was to be paid under the contract for building the new station? 
What sum would be spent on machinery? Could not the capital 
account of the two stations be kept separate? And then came 
. the old question of the 18 founders’ shares which were, as he firmly 
believed, most improperly and illegally handed over to the 
Debenture Corporation by its trustees? He had been to great 
expense about this matter, and had consulted counsel, who said 
all that he had got to do was to bring an action, and that no judge 
or jury could by any possibility sanction the proceeding. What 
did the Directors intend to do on that point ? 

. Mr. Muirhead objected to their meeting in a public-house in 
the West-end instead of in the City, which would be much more 
convenient. He observed that it had deprived them of the attend- 
ance of two Directors (Mr. Kirby and Mr. Clarke). (It was 
explained that Mr. Kirby was detained in the Law Courts as a 
witness) He did not think the accounts were at all an exhibition 
of economy or management. He particularly pointed out the items 
for repairs and depreciation, and what he termed the “ridiculous ” 
redemption fund. For this latter he could see no reason, 
because he 5 that Company was bound by Section 
2 of the Electric Lighting Act of 1888. In that Act it 
was provided that should the property of the Company be 
taken over by the local authority the price to be paid was a 
fair market value at the time of purchase. e thought 
this value would be par at least. He observed that at compound 
interest the amount put by would rise beyond the requirements of 
the case—£95,000, he was understood to say. The law charges 
were preposterous. He thought the Chairman had taken an 
altogether 5 view, though he could quite understand 
that he did not want to make the best of the case, because the 
Board of Trade might be down on him. It was no use their 
knocking their heads against the Board of Trade; the Company 
were bound to conform with their requirements. It was to be 
regretted that they had the power to revise the Company's rates 
in seven years, but they would have to face that when it came. 
He didnt think the Board of Trade would be hoodwinked by 
accounts. 

Mr. George Freeman thought their meetings ought to be held 
in the City, and that a verbatim report should be sent to the 
shareholders. He asked a question as to the interest on founders’ 
sedit and the undivided profit account for founders’ and ordinary 
shares. 

Mr. Soraze wanted to know from the solicitor to whom the 
redemption fund would belong at the end of the concession—would 
it belong equally to founders and ordinary shares? 

The Chairman said if there were no other questions he would 
go through those asked, as far as might be, seria im. One or two 
of them, however, required a little reference to figures and the 
articles, so that he would have to consult his co-Directors as to 
the answers. First, on what scale was the estimate of depreciation 
formed? The matter was discussed with extreme care, and the 
scale adopted was the ordinary one in businesses of this character— 
viz, 1 per cent. on mains, 2j per cent. on dynamos, general 
machinery, and plant; 10percent. onaccumulators, etc.; 15 percent. 
on boilers, and 25 per cent. on meters. Secondly, had the whole sum 
of £558 for law charges become due on the face of the accounts ? 
This was not so. On what grounds did the Directors represent loss 
of capital? The Directors’ ground was that it was notorious that 
it would be so, and they had taken it up under the best advice. 
They had discussed the matter for à very long time, and had come 
to that conclusion. Next, as to what course the Directors intended 
to pursue as to their fees? The answer to that question was given 
to Mr. Muirhead at the end of the last special meeting. . 

The Solicitor then answered Mr. Muirhead's objection to 
putting aside money in a redemption fund, because the 1888 Act pro- 
vided for the purchase of the Com ny's business at a fair market 
value, arguing that it was the then value, and that the section 
should be read as a whole. Mr. Muirhead, however, reiterated 
his conviction that their property would be worth par at the end 
of the term, and might be at 100 per cent. premium. This dis- 
cussion having terminated, 

The Chairman said the next question was, did the Directors 
intend to replace the words in the articles, not to exceed 
£1,500”? The Directors had no such intention. As to the 
printing charges, the Directors would consider the question 
of sending out a full report to shareholders. But, having regard 
to the fact that the printing expenses were high, they would 
hesitate to add to them. ould the Directors arrange for a 
meeting twice a year? They were quite prepared to consider that 
question. But, of course, having those meetings added enormously 


to the labour of the clerical staff and took up time. (A Share- 
helder: We pay for extra labour. Are we not to know what we 
are doing every half-year?) The Directors would consider the 
matter. The Chairman, returniug to the list of questions, What 
was the amount paid for the new site? How long had the vendors 
held the property, and who was the sucveyor? The amount paid 
was about £20,000. He did not know how long the vendors had 
held, but they were old holders, and there was a large number of 
them. The surveyor was Mr. Wilkinson, of 7, Poultry, E.C. 
The sum paid for the building contract was about £19,000. He could 
not say at that moment what sum had been spent on machinery, 
because they had not decided upon how much machinery was 
to be put in. That would depend upon the demand. 
As to the capital accounts of the two stations, the accounts were 
all kept in accordance with Board of Trade rules, and were audited 
by that Board. Answering the question, Why did they meet 
there (in the St. James’s Restaurant)? the Chairman said it was 
because they were inside their own district, because the owner of 
the premises was a customer, because it was close to the 
station, and because the Board thought it desirable to do so. The 
meeting, he remarked, was divided on the point whether they met 
there or in the City. If, however, the majority of shareholders 
would let the Board know that they preferred the meeting held 
elsewhere, they would meet them in the matter. As to what 
would happen at the end of the term of 42 years, supposing they 
were bought up by the local authority, tothe surplus, if any, that 
accumulated, it would be divided in the proportion of 25 per cent. 
to the holders of vendors’ shares,after paying back all capital to all 
shareholders. Having answered all the questions, with one 
exception, as he said, the Chairman pu: the resolution adopting 
the report and accounts, and declared it carried. So far as we 
could ascertein, there were 24 in favour and three against. 

The Chairman next proposed the re-election of the retiring 
directors, Messrs. Egerton H. Clarke and H. Woodburn Kirby, 
but at the request of a shareholder, put the names separately. On 
his moving the re-election of Mr. Clarke, 

Mr. Homan moved as an amendment that Mr. E. Clarke be not 
re-elected on the Board. Two of the Directors, he said, were not 
there (Mr. Clarke and Mr. Kirby), and they ought to have been. 
(The Chairman here inter y reading a letter from Mr. 
Kirby stating his regret that he did not think he would be able to 
be present, as he was summoned as a witness at the Law Courts.) 
Whereupon Mr. Homan said he was perfectly satiefiod with that 
explanation. Had the Chairman a similar letter from Mr. 
Egerton Clarke? (The Chairman said he had not.) Continuing, 
the speaker said that last Friday week, the 15th inst., being the 
day on which the Directors met to discuss the question of a 
dividend, Mr. Egerton Clarke actually sold on the Stock 
Exchange one founder’s share, and having done so, came to the 
Board meeting to decide what the dividend on the founders’ shares 
should be. as that fair, equitable, or straightforward? That 
was not a speculative company, but one in which they considered 
they could put their money safely, and believed that when all 
differences of opinion were removed they would settle down into a 
steady dividend-paying concern. He thought, however, they had 
a right to expect that they had men on their Board who would not 
use the information they received as a means of jobbing in founders’ 
or any other shares. Mr. Clarke sold the share at £355; the 
speaker was the buyer, so he knew something about it, though it 
was not bought for himself. Immediately afterwards the price 
went down to £270. He could not account for this, except that 
Mr. Clarke was about the Stock Exchange, he believed, as a 
buyer. He most strongly opposed Mr. Egerton Clarke’s re-election 
to the Board. 

This was seconded by Mr. Muirhead with the greatest possible 
pain and regret, because he would have liked to see Mr. Clarke 
present to answer or himself. At the same time there were 
certain facts concerning that Company which would not bear the 
ligne of day. 

he Chairman said he was extremely sorry that question should 
have arisen, and was still more sorry that Mr. Clarke was not 
there to answer the allegations. He (the Chairman) had not the 
faintest notion that he was not coming. Of course he knew abso- 
lutely nothing of what went on on the Stock Exchange. He 
never went near it. But he could say that Mr. Clarke did not 
know what the resolution of the Board was going to be when he 
came into the room on that day (January 15). Was any notice 
given to him that it was intended to oppose his re-election ? 

Mr. Homan: No! Why should notice be given? His duty is 
to be here. 

Mr. Davids asked whether the Board had at any previous 
meeting had any idea how the accounts were going to turn out. 

The Chairman said the accounts were made up that very 
morning, and it was impossible for any Director to have a notion 
how they would turn out. 

Mr. Davids: But the probable result had been discussed? 

The Chairman: No. The auditor, who was there, would tell 
them when the accounte were made up. Not one of the pointe as 
to dividends, etc., were settled until the afternoon of the above- 
mentioned day. (Several shareholders : Were they discussed ?) 

Mr. Moman said his point was that Mr. Clarke thought it 
advisable to sell his share. 'They had some reason to presume 
that he had a reason for selling it. Why did he do so? This ought 
to be explained by him in person. 

Sir John Morris asked whether Mr. Clarke did not offer to buy 
back the sbare after selling it. 

Mr. Homan said he could not tell. 

The Chairman said he could safely say that the amount of the 
redemption fund was never discussed by any member of the Board 
before that afternoon, nor the amount of the dividend. 
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Colonel Francis asked who suggested the redemption fund if it 
was never discussed? He did not wish to imply that the Chairman 
was not stating what was not the case. 

.The Chairman said that he said the amount had not been 
discussed. As a matter of fact, the question of putting by that 
fum i money was discussed when he (Colonel Francis) was on the 

oard. 

Colonel Francis stated that when he was a director it was said, 


What we will do is this: we must not give too large dividends to | 


shareholders. We can give ourselves, as Directors, large fees— 
that, on my honour, is what occurred—it is easy enough to 
manage it. 

The Chairman asked if Colonel Francis was s 
particular motion, to which the Colonel replied, ‘‘ 
answering questions." 

The Chairman then put the amendment that Mr. Clarke be not 
re-elected a director, which was carried, there being apparently 
20 in favour and three against it. He then, after a pause, stated 
that the Board thought it necessary to demand a poll. In answer 
to & Shareholder, who asked if the Directors were going to use 
their proxies in favour of Mr. Clarke, he said that the Directors 
would consider that point. Subsequently, he said they would 
not use their proxies for voting on this question. In order to 
give time to all parties to consider the matter, they had decided 
that the poll should take place that day week between the hours 
of three and half-past. (On the suggestion of a shareholder this 
was altered to between three and four), && the Company's offices. 
He hoped this would close the unpleasant incident for the time at 
any rate. He would beglad to appoint Mr. Homan scrutineer on 
one side, and the auditor on the other. This was agreed to. 

The Chairman then proposed the re-election of Mr. Kirby as a 
director, which was seconded and carried unanimously, as also 
was the re-election of the auditors. This, he said, concluded the 
business of the meeting. There was one thing he would 
like to say, and that was that the thanks of the shareholders 
were due to their manager and secretary, Mr. Walker; their 
engineer, Mr. Dobson, and also to the staff for the energy and 
ability they had displayed. Night after night the staff had had 
to work up till 12 o'clock, because they could not get more people 
into the room at their disposal. Mr. Dobson, who had charge of 
the machinery and so on, had produced results which were shown 
by the report. He thought credit was often given to the Chairman 
and Directors when alarge part of it ought to fall to the staff. 
This was carried by acclamation, and the proceedings terminated 
with a unanimous vote of thanks to the Chairman. 


king to any 
o; I am only 


COMPANIES’ REPORTS. 


ANGLO-AMERICAN TELEGRAPH COMPANY. 


The report of the Directors, which is to be presented to the 
half-yearly meeting of the proprietors held to-day (Friday), states 
that the total receipts from the lst July to the 3lst December, 
1891, including the balance of £527 brought forward from the last 
account, amounted to £164,121. This sum, however, is subject to 
revision, as the lawsuit between this Company and the Paris and 
New York Telegraph Company is still pending before the Court of 
Appeal. The traffic receipts show an increase of £6,157 as com- 

with the corresponding period of last year, but this sum 
includes the adjustment of balances to 30th June last. The total 
expenses of the half-year, including repair of cables, etc., as shown 


ee revenue account, amount to £63,507. Interim dividends of | 
12s. 


6d. per cent. on the ordinary stock, and £1. 5s. per cent. on the 
prefer Btock, were paid on the 31st October last, absorbing 
£43,750, leaving a balance of £56,864, out of which the Directors 
recommend the proprietors to declare final dividends of 16s. per 
cent. on the ordinary stock, and £1. 12s. per cent. on the preferred 
stock, amounting to £56,000, making a total distribution for the 
year ended the 3lst December, 1891, of £2. 12s. 6d. per cent. on 
the ordinary stock, and £5. 5s. per cent. on the preferred stock, 
leaving £864 to be carried forward to the next account. The Com- 
peny's repairing steamship ‘‘ Minia " has been engaged during the 
past half-year in the repair of the 1880 cable, the Brest-St. Pierre 
cable, the North and South Placentia cables, and the Duxbury 
cable. The Minia has also been employed in laying a 
cable from North Sydney, Cape Breton, to Canso, Nova Scotia, 


connecting this Company’s system with the Western Union | 


ee cables between Canso and New York, thus providing 
an additional and alternative route, which, in the event of sudden 
pressure of business, or breakdown on the land lines, will be of 
great value. The new linecompletes through cable communication 
tween England and New York City. The cost of the new cable 
has been charged to renewal fund. The Company's cables and land 
lines are in good working order, with the exception of the Brest- 
St. Pierre cable, which was again broken on the 18th November 
last, at about 275 miles from Brest. It is expected that the law- 
suit still pending between the Anglo Company and the Paris 
and New York Telegraph Company will be argued before the 
Appeal Court of Paris during the course of the coming month. 


CITY AND SOUTH LONDON RAILWAY COMPANY. 


Report of the Directors for the half-year ending December 31st, 
1891, to be submitted to the fifteenth ordinary general meeting of 
the Company, to be held at Winchester House, on Tuesday next, 
February 2nd, at 12 o'clock, 


Directors: Messrs. Charles Grey Mott (chairman), Harrow 
Weald Lodge, Stanmore ; Charles Seymour Grenfell, Elibank, 
Taplow; Sampson Hanbury, Langford Park, Maldon, Essex ; 
S. Barclay Heward, 57, Old Broad-street, London, E. C.; Edwin 
Tate, 21, Mincing-lane, London, E.C. 

The receipts during the half-year from all sources amounted to 
£20,243. 158. 4d. and the cost of working for that period to 
£15,516, 9s. 8d., leaving a net profit of £4,727. 5s. 8d. Including 
the amount brought forward from last half-year, the net revenue 
account shows a balance of £5,326. Os. 9d. ; of this amount the 
debenture interest absorbs £4,304. 10s., leaving a balance available 
for dividend of £1,021. 10s. 9d., out of which it is recommended 
that the full dividend of 5 per cent. be paid on the perpetual 
preference shares, and although the balance remaining would 
allow of a very small dividend on the ordinary shares, it is recom- 
mended that it be carried forward to the next account The 
number of passengers carried by the ranway in the past half-year 
was 2,749,055, showing an increase over the previous six months 
of 336,712, making the aggregate number carried since the 
opening of the line 5,349,580. Your Directors have, after mature 
consideration, found it necessary to vary the fsres at certain 
stations between stated hours, with a result advantageous to the 
Company and to the comfort of the travelling public. To meet 
the convenience of residents along the line, a system of season 
tickets has been in operation since the lst November last. Not- 
withstanding a considerable increase in the rates and taxes and 
other items over which your Directors have no control, they have 
satisfaction in reporting that the total expenditure shows a small 
decrease over that of the previous half-year, and it is hoped that 
some further reductions may still be made. The rolling-stock has 
recently been increased by the addition of the two new locomotives 
referred to in the last report, which it is hoped will give 
greater power and spect in working the trains, and the six 
additional carriages have also been delivered. The fourth 
engine and dynamo are now in course of erection for the 
generating station. Daning the past three months the 
traffic of the railway has shown a marked and satisfactory 
increase, which there is every reason to hope will continue and be 
still further augmented. To meet this growing traffic, arrange- 
ments are in progress for providing a more frequent train service 
during the busiest hours of the day. After the experience of the past 
year, there is every reason to be satisfied with the use of electricity 
as a motive power for the working of this railway, and for a con- 
fident belief that when all the details are fully perfected it will be 
found to be at once safe, convenient, and economical. The diffi- 
culties which have been experienced in dealing with the increasin 
traffic at the King William-street Station, owing to its confin 
dimensions and the steep incline leading to it, have induced your 
Directors to deposit a Bill by which they seek parliamentary 

wers to make a foot subway connecting the terminus of the 

ndon, Brighton, and South-Coast Railway Company at London 
Bridge with the station already authorised to be constructed 
at the corner of Denman-street, and also to construct two 


| additional tunnels under the river with easy inclines to a central 


station at the corner of Lombard-street, and thence under Moorgate- 
street to The Angel at Islington, where ample siding room can 
be obtained at a small cost. These PODER meet with the 
approval of the Directors of the London, Brighton, and South 
:0ast Railway, and will bring upon the line a very large and 
profitable traffic, and at the same time reduce considerably the 
cost of working the existing railway. It is also proposed to 
construct an inclined footway connection between this Company's 
station and the Monument Station of the Metropolitan and the 
Metropolitan District Railways, and powers for that purpose are 
included in the Bill. The Bill will be submitted for your approval 
at the conclusion of the 1 meeting. Owing to other 
N Mr. Alexander Hubbard has resigned his seat at 
the Board, and the vacancy thus caused has been filled by the 
election of Mr. Edwin Tate, of 21, Mincing-lane, London. The 
director retiring is Mr. Charles Grey Mott, who is eligible for 
re-election. The auditors retire and are also eligible for re-election. 


The statement of capital shows the total authorised capital to be 
£1,025,000— viz. : £800,000 in shares, and £225,000 in loans. 
£629,902 has been received in ordinary shares, leaving £20,000 
unissued, and £9,216 in preference shares, leaving £140,380 


| unissued, the total share capital received being £639,118, and the 


amount unissued £160,380. An amount of £171,600 has been 
raised by loans, leaving available borrowing powers at December 
31 last to the extent of £53,400. The total expenditure on capital 
account to December 31, 1891, was as follows : On lines open for 
traffic, £806,301; lines in course of construction, £7,942; and 
working stock, £34,100, a total of £848,344. Of this sum £825,828 
was spent in the half-year ended June 30, 1891, and £22,516 in 
the half-year to December last. The total estimated expenditure 
on capital account during the ensuing half-year is £19,500, made 
up as follows : Lines open, £10,000; lines in course of construction 

£5,000 ; rolling-stock, £4,500. Su uent half-years are debited 
with an estimated capital expenditure on lines under construction 
of £145,000. To meet this further expenditure the accounts show 
capital powers and other available assete to the extent of £178,505. 
Maintenance of way and works, ete., 2 the half-year cost 
£491, of which £359 was for wages and £75 for materials. Loco- 
motive and generating power cost £6,199, of which £100 was for 
salaries, £5,879 for running expenses (including £3,258 for wages 
and £1,985 for coal and coke), and £219 for repairs and renewals. 
Carriage repairs and renewals cost £365. Traffic expenses absorbed 
£6,369, of which £3,950 was for salaries, wages, etc., and £1,569 
for hydraulics. General charges account for £1,522, of which 
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£650 went to Directors, £434 to salaries, and £272 to office ex- 
penses. We give below in detail the revenue account and the 
general balance-sheet. 


REVENUE ACCOUNT FOR THE HALF-YEAR ENDING Dec. 3187, 1891. 


Dr. £ s.d. 
Maintenance of way, works, and stations ..... posses 491 4 7 
Locomotive and generating power .. ..... ............ 6,199 12 11 

i and waggon repaira.................... eese 365 0 10 
Traffic expenses... eese oro iare e sssersesese sae 6,369 8 0 
General charges : 1,522 3 6 
Y Er 66 12 4 
Compensation q FFC 91 18 6 
Rates and taxes Josse E CARA USA RR EDNES ETE 410 9 0 

15,516 9 8 
Balance carried to net revenue account ............... 4,727 5 8 
£20,243 15 4 

Cr. £ ad. £ ad. 
Passengers— 

2,149,055. // 19,550 2 10 

323 season tickets 248 13 8 
Parcels, etc. ...... ....... . 5 511 

aoe 19,804 2 6 

bru i Mts 3 17. 6 
Rent of property, ete., nett . 435 15 5 
£20,243 15 4 

Dr. GENERAL BALANCE-SHEET. £ s. d. 
Balance from revenue account ꝗ . 1,021 10 9 
Unpaid interest .. eene pce cuentas 154 1 10 
Interest payable or accruing and provided for ...... 2,116 5 11 
Sundry outstanding account . 34,893 15 7 
Lloyd's bonds ens 8,000 0 0 
Construction reserve .. . . . 3,314 3 9 

449, 499 17 10 
er i £ sd. £ sd. 

, in band . ...... 180 4 8) 2408 4 4 
General stores —stock of materials on hand  .. ...... 1.922 12 1 
Sundry outstanding accounts . 134 8 11 
Islington extensions, parliamentary expenses paid 2,191 3 2 
Parliamentary deposit, 1890 Act . 7,071 13 0 
Balance from capital account eese 85,770 16 4 


£49,499 17 10 


PROVISIONAL PATENTS, 1892. 


JANUARY 11. 

. Improvements in holders for incandescent electric lamps. 
Edwin Percival Allam, 8, Fountayne-road, Stoke Newing- 
ton, London. 

JANUARY 12. 

. Improvements in electric incandescent lamps. Godfrey 
Bamberg, 17, Weston-road, Southend-on-Sea. 

A new or improved automatic electric heat alarm. Hugh 
Donald Fitzpatrick, 70, Wellington-street, Glasgow. (The 
Electric Heat Company, United States.)  (Com- 
plete specification.) 

Improvements in telephonic switobing appliances. Parnell 
Rabbidge, 10, Southampton-buildings, London. (Complete 
specification.) | 

. Improvements relating to electric welding 

Gendron, 45, Southampton-buildings, London. 

specification. ) 


576. 


8 


i Peter 
(Complete 


JANUARY 13. 

Improvements in methods of operating alternating-current 
electro-motors, and in apparatus therefor. Rankin 
Kennedy, Carntyne Electric Works, Shettleston, Glasgow. 

JANUARY 14. 

Electric shade holder. James Clerk Swanne, 53, Albyn- 

road, St. John's, London. 


. Improvements in regulating sockets or fixtures for inoan- 
desoent electric lamps and other translating devices, 
and in methods of regulating the flow of current to 
such lamps and other devices. Elias Elkin Ries, 430, 
S. Broadway, Baltimore, Maryland, U.S.A. 
ps for under Patents Act 1883, Section 103, July 6, 
1891, being date of application in the United States). (Com- 
plete specification.) 

Improvements in laying and insulating eleotrical wires. 
J. B. Hamond, 1, Quality-oourt, London. 

Improvements in electrical conductors. Siemens Bros. 
and Co., Limited, 28, Southampton-buildings, London. 
ein aa and Halske, Germany). (Complete speci- 

on. 


772. 


791. 
798. 


JANUARY 15. 

Improvements in electric cables. Wallace Fair weather, 
62, St. Vincent-street, Glasgow. (Eugene Francis Phillipe, 
Unites States.) (Complete specification. ) 

Improvements in fixed or movable electrical switch for 
incandescent lamps. dames Hunter, Leith, Scotland, 


831. 


Date 


843. Improvements in and connected with mounting incan- 
descent lamps for safety p particularly appli- 
cable to electric miners’ safety lamps. Theophilus Coad, 
1, Quality-court, Chancery-lane, London. 

871. Improvements in electric cables. Henry Harris Lake, 45, 
Southampton-buildings, London. (David Brooks, jun., 
United States.) | 

873. Improvements in electric lighting, and for other like pur- 
poses. Robert James Rae, 79, Valentine-road, Waltham- 
stow, Essex. 

JANUARY 16. 

925. Improvements in telephonic receivers, Alexander Marr, 

70, Market-street, Manchester. 


SPECIFICATIONS PUBLISHED. 


1891. 

1251. Electrical switches. E. and W. Atkins, 8d. 

3170. Leclanche cells. Rylands. 6d. 

3239. Electric conduits. Raworth and others. 6d. 

3269. Mechanical telephones. Dunlap. 6d. 

3383. Dynamo-electric machines. Kingdon. 8d. 

3592. Electric alarm apparatus. Whitehead. 6d. 

14796. Electric meters. Abel. (La Compagnie Anonyme Conti- 

nentales pour la Fabrication des Compteus 4 Gaz et Autres 

Appareils. ) , 

. Electrical measuring instruments. Fell. (Weston.) 6d. 

. Arc lamp. Hays. 6d. 

. Welding metals electrically. Thompson. 

. Electrical machines. Harness. 8d. 

. Electric lamps. Thompson. (La Compagnie de l'Indus- 
trie Electrique.) 6d. 


(Coffin.) 6d. 


NEW COMPANIES REGISTERED. 


Electric Supply Company, Limited. — abet by 
H. F. Kite, 11, Queen Victoria-street, E.C. (for H. Collins, 
Reading), with a capital of £75,000 in 15,000 shares of £5 each. 
Object: to acquire, as a going concern, the business now carried 
on by the Laing, Wharton, and Down Construction Syndicate at 
Reading, Berkshire, under the style of the Reading Electric Light 
Depót, and generally to carry on the business of an electric supply 
company in all its branches, as electricians and mechanical engi- 
neers, the 5 and financing of companies, and the general 
business of a financial agency. e first subscribers are: 
Shares. 
J. Wharton, 30, Parliament-street, S. WWW“ . ͥ 1 
J. Ireland, 13, Minch-avenue, Harles deen 1 
H. Lee, 27, Garfield-road, Lavender - hill q 1 
W. Jones, 87, Balfour- road, Highbury New- park, W... ˙ 1 
E. Carpenter, Johnson Villa, Gleneagle- road, Streatham ......... 1 
E. W. Piper, 37, Vernon- road, Bow, Ei . 1 
G. H. Wise, 14, Silverton- road, East Dulwich.............. e 1 
Registered without special articles of association. 


BUSINESS NOTES. 


— cd 


City and South London Railway. The receipts for the week 
ending 24th inst. were £811, against £743 in the corresponding 
period of 1891, being an increase of £68. As com with the 
oe Jan. 17th, the receipts for last week show a decrease 
o ; 

Neweastle Electric Supply Company.—The annual general 
meeting of this Company was held on Monday at Newcastle. The 
report and balance-shest were adopted, and a dividend at the rate 
of 4 per cent. per annum was declared for the year ending 31st 
December, 1891. 

A Big Dividend.—At the annual meeting of Messrs. J. E. H. 
Gordon and Co., Limited, electrical engineers and contractors, 11, 
Pall-mall, held on 25th inst., a dividend of 30 po cent. was 
declared on the paid-up capital of £50,000, and a balance of £4,535 
was carried to reserve. 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Name Paid. Wednes 
day 
r ß —Ó—M— — 34 
1 ³˙wüimſ ¼¼: 8 — 21 
India Rubber, Gutta Percha & Telegraph Co. 10 193 
House - to-HoSmſſdſdſittdtdtndtdttitee . ã 5 
Metropolitan Electric Supply ........ ......... ........ — 9$ 
London Electric Supply ....ssessseesseesossecssese cose 5 14 
Swan nit“““““0““tes““..... eE RS Ferro acus 8j 4 
SL Jam 20155293 Sites; 99 m — 9 
National Telepooenenen enen . 5 43 
Electric Construction................ „ 10 64 
Westminster Electric. . . . . — 7% 
Liverpool Electric Supply .........-. res 1 2: 
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NOTES. 


Brindisi A telephone exchange has just been opened 
at this celebrated seaport town. 

Budapest.—The transformer system only is to be used 
for the electric lighting of Budapest. 

Dalton (Lancs.).—The Dalton Local Board have 
terminated their contract with the Gas Company. 

Electro-Harmonic.—A smoking concert is held to- 
night (Friday) at the St. James’s Restaurant, Regent-street. 


World's Fair.—The Thomson-Houston Company will 
spend half a million dollars on their exhibit at the World's 
Fair. 

Almanack.—We have received a handsome coloured 
perpetual almanack from Messrs. Woodhouse and Rawson, 
United. 

Rapid Transit.—Pueblo, Colorado, has a complete 
system of electric railways—length 22 miles—which cost 
E120, 000. 

St. Petersburg. — The electrical exhibition at St. 
Petersburg, which opened last week, was attended by 
Mr. Edison. 

Ipswich. — The Board of Trade have revoked the 
electric lighting order, 1891, of Mesers. Laurence, Scott, 
and Co., as asked by the promoters. 


Electric Traction.—A large combination is being 


formed for the introduction of electric traction in Paris 


and the other large towns of France. 


Thomson-Houston Lines.—The Thomson-Houston 
Company has installed 63 new electric roads, says the N.Y. 
Electrical Review, this year—rather quick work ! 


Royal Institution.—The Right Hon. Lord Rayleigh, 
F.R.S., will, on Saturday, February 13, begin a course of 
six lectures on Matter: at Rest and in Motion.” 


Walton-on-Naze. — The Walton-on-Naze Sanitary 
Committee have the question of the purchase of gas works 
or other settlement of the lighting question before them. 


Royal Institution.—Prof. Fleming will give the third 
of his lectures on “The Induction Coil and the Trans- 
former " on Saturday, at 3 p.m., at the Royal Institution. 

Train Lighting.— The Simplon Railway Company 
have arranged to light 50 of their carriages by electric 
light, the current to be obtained from Huber accumulators. 


Electric Terminology.—The last electrical term, says 
Industries, is “hindrance.” It amusingly suggests that 
perhaps hindrance, like other electric terms, is, in reality, 
a velocity ! 

Sofia.—The Mayor of Sofia has decided that the 
tenders for canalisation of Sofia are to bear mottoes or 
devices only, and the time for sending in has been extended 
to March 3. 


Taunton.— Local opinion as regards the proposed 
purchase of the town seems to be in favour of letting the 
Taunton electric works continue yet awhile, and further 
demonstrate their success. 


Gas Engines.—The next meeting of the Junior 
Engineering Society will be held on Friday, February 12, 
at the Westminster Palace Hotel, at 8 p.m., when a paper 
will be read on “ The Gas Engine,” by Mr. E. G. Walker. 

Italian Telephone Lines.—A telephone line, the 
first that unites two Italian cities, has been opened at 
Milan, establishing telephonic communication between that 
city and Pavia. It is more than 30 miles long, and acts 


perfectly. 
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Bath.—During three months the lamps at Bath were 
out 244 hours, and the amount at 14d. an hour, £1. 10s. 6d., 
was deducted from the public lighting bill. The oom- 
mittee have sanctioned the expenditure of £28 in testing 
instruments. 


Bermondsey.—At the meeting of the Bermondsey 
Vestry last week, the General Purposes Committee reported 
that they had instructed the surveyor to obtain terms for 
lighting the streets from March 25th next, which course 
was approved. 


Physical Society.—At the Science Schools, South 
Kensington, to-day (Friday), at 5 p.m., Prof. G. F. 
FitzGerald will read a paper before the Physical Society 
on * The Driving of Electromagnetic Vibrations by Electro- 
magnetic and Electrostatic Engines.” 


Antwerp.—The contract recently concluded by the 
Antwerp Corporation with MM. Moris et Von Rysselberghe 
for public lighting on the “ hydro-electric ” system, requires 
a guarantee fund of £40,000. The light is to be supplied 
at less than the present price of gas. | 


Manchester. — The Manchester shopkeepers are 
becoming anxious to get the light at once, and Mr. Brooks, 
at the last City Council meeting, had to assure a ques- 
tioner that no time was being lost, some of the contracts 
being already in hand, including those for engines and 
boilers. 

Shorediteh. —The Shoreditch Board of Guardians have 
appointed a committee of five members to act with Mr. 
Smith, their architect, who has had several establishments 
fitted with electric light under his charge, to visit these 
installations and report upon the best scheme for lighting 
the workhouse. 


Ice Carnival—At the Theatre Scribe, Turin, on 
Wednesday, a white ball was given, the whole house being 
decorated with wintry scenery—ice, snow, glaciers, and all 
the picturesque accompaniments of the season. Moonlight 
was imitated by the electric light. All the ladies were 
dressed in pure white. 


Utilisation of Water Power -- The Mulhouse 
Industrial Society, Alsace, have offered a premium of £100 
for the best scheme of utilising natural water power, 
specially applicable to the needs of Upper Alsace. Projecta, 
accompanied by sealed envelope containing name, must 
reach the society by May 15th. 


Chicago Applications.—Intending exhibitors must 
not tarry if they mean to obtain space at the World's Fair. 
The date fixed for receipt of applications is the 29th of 
February, and after that date applications can only be 
received subject to space being available The London 
office is at the Society of Arts, Adelphi. 


Institution.—On Thursday next, Feb. 11, a paper will 
be given before the Institution of Electrical Engineers by 
Alexander Siemens, vice president, on“ Some Experimental 
Investigations of Alternate Currents.” The discussion on 
the above and Mr. Preece's paper on the “ Specification of 
Conductors,” will be held on tho same evening. 


Denbigh.—The Town Council of Denbigh have had the 
question of the purchase of the gas works brought before 
them. Mr. Howel Gee thinks Denbigh well situated for 
lighting by electricity, and it is to be hoped he will be 
supported. The Mayor is to draw up a report of the cost 
of the scheme for public eontrol of the lighting. 


Tewkesbury.— The Tewkesbury Urban Authority 
have before them the question of applying for a provisional 
order for the supply of electric light, and the clerk has 
been instructed to make enquiries. There woan V Nos 
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possibility of utilising the power of the Avon or Severn, 


we fancy, for generating of light for Tewkesbury. 


Electric Welding.—Mr. Coffin, of Detroit, proposes 
to weld electrically by a combination of arc and incandes- 
cent systems, first making his joint hot by contact with a 
conductor, and simultaneously springing an arc between 
the said conductor and another near the point of contact, 
welding the metal when at the desired temperature. 


A New Alternator.—The Helios Company have 
recently patented a peculiar dynamo, having a long 
armature and two sets of field magnets. At one end of 
the armature these are placed above and below, and at the 
other end at the sides. The dynamo is apparently to be 
used for generating alternating eurrents varying in phase 
for transmission of power. 

Portsmouth.—The Portsmouth Town Council on 
Tuesday revoked its previous decision to light the town 
eith electricity on the low-tension principle, and adopted 
a new high-tension scheme, estimated to cost £38,000. An 
amendment for deferring the scheme until the question of 
using tidal power for machinery was considered was lost 
by the Mayor's casting vote. 

Llanelly.—At the meeting of the Llanelly Local Board 
held on Monday, the question of electric lighting of the 
town arose out of the minutes of the previous meeting. It 
was remarked that if the Board intended to take advantage 
of the provisional order, something should be done at 
once, The clerk stated that the Board had already deter- 
mined to advertise for tenders. 

Cork Tramways.—The Cork Corporation have 
adopted the recommendation of the Standing Committee 
that, subject to plans being approved and other conditions 
deemed advisable, the Corporation give general approval 
of the proposed scheme of street tramways. We believe 
there is some idea of running these trams by electric 
traction if suitable arrangements can be made. 


Society of Arts.—The third of Prof. Forbes's Cantor 
lecture, on “ Electrical Distribution,” will take place on 
Monday next, at 8 p.m., at the Society of Arts, when the 
following will be dealt with: Transmission and distribution 
of electricity derived from lighting circuits ; effect on load 
factor; separate circuits for power ; distribution for street 
and other railways; utilisation of water power by electric 
transmission to a distance. 


Pontypridd.—The proposal is before the Pontypridd 
Local Board to purchase the gas works, the gas company 
being willing to sell or extend their works as the case may 
be. The Pontypridd Electric Lighting Company have 
offered to light the centre of the town by electric light, and 
the clerk was instructed to obtain particulars of the 
success or otherwise of Taunton. We hope the result will 
be a central station for Pontypridd. 


Schanschieff Batteries.—A correspondent writes 
that, instead of costing 7s. 6d. per unit, these batteries can 
produce electrical energy at 2s. 6d. per unit, “and hopes 
with careful experiment and better management " to reduce 
the price still further. The same correspondent points out 
that the proposed capital of £50,000 consists of £5,000 
cash and £45,000 paper—the latter going to the vendor, 
who receives nothing till 10 per cent. has been paid on the 
£5,000. 

Milk Ivory.—<According toa recent note in the Chemical 
Trades Journal, it appears that a substance termed 
"lactitis" much like ivory, is now made out of milk. 
Ourds are taken, mixed with borax and a mineral salt, such 
as sugar of lead, blue vitriol or other, and pressed with 
great force. 
capable of replacing ivory, celluloid, and ebonite, though 


The resulting mass is hard and resisting, | 
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being an animal substance its electrical resistance will 
probably be low. 
Cyclometer.—Hansome's cyclometer for showing the 


| variations of speed in the motors used for electric lighting 


is made by Messrs. Manlove, Alliott, and Co., of Notting- 
ham. It is capable of representing the fluctuations of speed 
during a single revolution of the motor-shaft, and hence of 
indicating whether or not the flywheel is heavy enough. 
The intervals of time are measured by a vibrating tuning- 
fork, which by means of a stylus describes a wavy line on 
a revolving barrel of smoked paper. 

Sea Telephone.—The question of telephoning between 
ships at sea is evidently one which is exercising the brains 
of inventors. We mentioned Edison’s plan last week, and 
we notice that an elaborate patent has been taken out by 
Ernst Huber and Fred. J. Kneuper, of New York, for an 
instrument similar in its aims, but which, apparently by 
means of “ sound-interceptors," is to register sound vibra- 
tions transmitted through the water, part of the apparatus 
dipping into the sea below the ship, 

Springfield (Essex).—A public meeting was held 
recently with reference to the public lighting of Springfield 


| by electricity, and Mr. T. H. Dennis undertook to see 
| Messrs. Crompton and Co. with a view to obtaining an 


installation. Messrs. Crompton wrote that they could not 
undertake the public lighting alone, but if there were 
private consumers they might make an offer. A canvass 
has been made, and it is thought there is a fair chance of 
the light being adopted. Messrs, Christy and Norris have 
also made a canvass. 

Life Belt Cushions.— The Combinare cushions, 
made by Mr. T. Stoward, at 32, Gray’s-inn-road, are worth 
attention by all interested in naval matters. They are 
suitable for boats and ships of every description, and in 
case of need form most efficient life buoys, They are 
lighter than cork, and impervious to damp. They are being 
taken up largely by the British and also foreign Govern- 
ments, and we understand that the General Electric Trac- 
tion Company will replace all their boat cushions with this 
“ Combinare " cushion. 

New Insulating Material —A novel and permanent 
insulating material for electric wires and cables forma the 
subject of a patent by Mr. Thomson Griffiths, F.C.S., of 
Dashwood House, City, the well-known authority on 
pigments. By this invention, it is said, a saving is effected 
of about 50 per cent. over those in use. It ig stated to be 
not only of a most durable and permanent character, but 
that the insulating power of the cables and wires is 
greatly increased, while the mode of application is 
extremely simple and inexpensive. 

Liverpool.—A numerously signed memorial was read 
at the Liverpool City Council requesting the Council to 
give their consent to the application by the Liverpool 
Electric Supply Company for a provisional order whereby 
the company would be bound to reduce the price to 8d. 
per unit. Mr. Hornby stated that the Council were deter- 
mined to oppose the application, as under the 1889 orde 
they had power to buy up the most important part of the 
undertaking in 19 years, and they would not give up this 
power without some considerable concession. 

Camberwell.— At the last meeting of the Camberwell 
Vestry the General Purposes Committee, through Mr. 
Wallace, reported the receipt of a letter from the engineer 
of the Camberwell and Islington Electric Light and Power 
Supply, Limited, formally acquainting the Vestry with the 


information that their Bill passed both Houses of Parlia- 


ment last session, and received the Royal assent; also that 
the company had made the deposit of £2,000 required by 
the Beard of Trade, and that it was anticipated that the 
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new system of lighting would be inaugurated early this 


year. 


Cable to Lundy Island.—Public attention has lately 
been called to Lundy by H. M. S. Banterer, and much 
surprise has been expressed that a much-frequented harbour 
of refuge should have no telegraphic communication. A 
cable was laid in 1884, but did not receive sufficient 
support, and the cable was sold to Mr. Rogers, the maker 
of it, who has removed it to London. If a new cable is 
laid, it is thought better to lay it to Braunton, seven miles 
extra, when the Chamber of Commerce would subsidise 
the company. The old cable is still available, and could 
be relaid at small cost. 


Hastings Company.—At the annual meeting of the 
Hastings and St. Leonard Electric Light Company, recently 


held, the chairman said the respectable dividend of 7} per | 


cent. was declared in the report, this leaving a balance of 
£320 over. He reminded them that last year the directors 
had not only given their services, but made themselves 
responsible for debts. He thought £200 was not too much 
to be given to the directors, leaving £120 to be carried 
forward. He passed a word of sympathy for nervous 
shareholders who had sold their £10 shares for 25s. after 
what was said in the papers. The report and the chair- 
man’s recommendation was adopted. 


Electric Lifts for Railways.—The use of electric 
motors for lifts and drawbridges has achieved sufficient 
success for there to be any doubt of the possibility of their 
use in moving large weights when so required. In the 
City and South London Railway, as will be remembered, 
the lifts which carry the passengers to and from the ground 
level are hydraulic lifte, but we have reason to believe that 
on the newer ventures, such as the Central London electric 
road, electric lifts will be used. This will, of course, do 
away with the necessity for separate generating plant and 
distributing mains, and will simplify the station arrange- 
ments considerably. 

Electricity from Wind Power.—At the last meeting 
of the Royal Scottish Society of Arts, Prof. Blyth, of the 
Anderson College, Glasgow, read a paper on the “ Utilisa- 
tion of Wind Power for the Generation of Electric Light." 
After alluding to his previous experiments, Prof. Blyth 
stated that last summer he had used a machine on the 
principle of the Hobinson anemometer, with hollow cups, 


; ; ; : | 
rotating horizontally. It worked satisfactorily, and in a D)anaous-entostaimmant: 


fair wind gave out 4 e.h.p. Even ina gale it ran satisfac- | a pianoforte solo and banjo song, after which Mr. Collins 


torily. Prof. Blyth is an ardent supporter of the use of | 


wind power for electric light, and his example should 
stimulate others to follow his and Mr. C. F. Brush’s 
example. It will be remembered that Mr. Brush has a 
“ wind turbine” in his garden for supplying his electric light. 


Budapest Electric Tramway.—The success that has 
attended the introduction of electric traction into the 
streets of Budapest is a good augury for the extension of 
electric railways in Europe. It will be remembered that 
this line is upon the open-slotted conduit system, more 
particularly advocated in this country by Mr. Edward 
Manville. The Budapest railway was equipped by Messrs. 
Siemens and Halske, who deserve great credit for the 
success achieved. The mileage has lately been increased 
from 53 to seven miles, most of which is double track. They 
now have 62 cars in use, and the mileage last year attained 
24,000 miles, double that of the previous year. The 
power of the generating station now amounts to 700 h.p. 
The number of passengers carried last year is given as 
8,619,215, as against 4,459,234 in 1890. 


Chiswick.—At the last meeting of the Chiswick Local 
Board, Mr. Harry Smith moved, in accordance with notice, 


* That instructions be given to the surveyor to enquire and 
report as to the persons desiring a supply of electric light 
in this parish." Mr. Smith pointed out that there was a 
company willing to introduce electric light into the parish 
providing they could obtain a sufficient number of con- 
sumers. He thought that a majority of the inhabitants 
were in favour of the electric light, and he would propose 
that a memorial be drafted and the ratepayers canvassed. 
Mr. Adamson suggested that they might draft a circular 
and ask the ratepayers to sign it. In reply to the chair- 
man, Mr. Smith said that the cost of the electric light would 
be about one-third more than that of gas. The arrange- 
ments for canvassing were left in the hands of the clerk. 


Ventilation and Lighting.— Besides electrical con- 
tractors and the householder himself there is one class of 
professional man to whom a good knowledge of the advan- 
tages of electric light is worth money—and this is the 
sanitary engineers, who have often to advise upon the 
internal arrangements of high-class dwellings. We are 
pleased to see that at one of the lectures for sanitary 
officers held at the Parkes Museum in connection with the 
Sanitary Institute, the question of electric lighting was 
dealt with by Sir W. Douglas Galton, his subject being 
ventilation, warming, and lighting. After describing 
methods for changing the air in rooms, the question of 
impurities from illuminants was gone into, oil being 
recommended as preferable to gas both as regards products 
of combustion and amount of heat. But the only really 
hygienic light was the electric light. Sanitary engineers 
are rapidly recognising this fact, and Sir Douglas Galton’s 
lecture will probably turn still greater attention to the 
necessity of considering hygienics as well as light in house- 
hold illuminants. ö 

Liverpool Electric Football Club.— The above 
football club held their second annual dinner at The Eagle 
Restaurant, Liverpcol, on Saturday last. The dinner was 
preceded in the afternoon by a football match between 
the married and single members of the club, which the 
benedicts won by four goals to one, reversing last year’s 
verdict, when the single men won by five goals to nil. 
In the evening the party, numbering about 80, included 
Mr. A. B. Holmes, managing engineer of the Liverpool 
Electric Supply Company, Limited, Mr. B. H. Collins, 


| secretary, Mr. A. Clough, works manager, and Mr. Naftel, 


The dinner was followed by a miscel- 
The proceedings commenced with 


chief electrician. 


proposed tho toast of Success to the Liverpool Electric 
Supply Company, Limited, to which Mr. Holmes responded, 
referring to the progress of the company since its forma- 
tion and its present satisfactory condition. Songs and 
instrumental music interspersed with toasts occupied the 
remainder of the evening, which was brought to a close by 
the singing of Auld Lang Syne” and “God save the 
Queen." 

Sims-Edison Torpedo.—On Wednesday an official 


trial of the Sims-Edison torpedo by the military authorities 


took place at Portsmouth before the Duke of Connaught, 
Major-General Geary, and others, who went out to the 
* Drudge,” a steam vessel lent for the purpose of the test 
by the Elswick Company. Mr. Sims, Captain Hamilton, 
and Major Palliser, directors of the Sims-Edison Company, 
attended. The torpedo, it will be remembered, is driven 
and controlled by two electric wires from a dynamo, 
the body is submerged, and two flagstaffs show the 
direction of movement. In the test, the torpedo 
was first sent by Mr. Sims at right angles to the 
ship at a speed of about 10 knots. When three- 
quarters of a mile off the torpedo crossed the bows 


BU 


and described a semi-circle, at a speed of 16 or 17 
knots against tide, and in a choppy sea, in which it was 
frequently submerged. Having run out 7,000ft. of wire 
inside the torpedo and another 4,000ft. on board the ship, 
it was brought to a dead stop as if for exploding. The 
advantages claimed are that the Sims-Edison torpedo is 
controllable at any distance within its range, without the 
necessity for other fixed plant than switches and dynamo— 
the ordinary lighting dynamos of some of the large battle- 
ships giving ample current. 

Aston Baths.—The Baths Committee of the Aston 
Local Board report that they have had under consideration 
the question of the lighting of the public baths. They are 
advised that there will be sufficient engine power to 
generate electricity for the public baths, and also for the 
Public Buildings. The committee have obtained tenders 
for the electrical installation of the public baths and also 
the Public Buildings. In discussing these tenders, the 
committee state that, notwithstanding the initial outlay 
for dynamos, storage batteries, cables, wiring, fittings, 
etc., the electric light can be substituted for gas and a 
saving effected of £74 per annum, which at 4 per cent. per 
annum, the interest on a capital sum of £1,850, would be 
& clear saving as compared with the cost of lighting by gas. 
From this amount some allowance should be made for 
depreciation of plant and towards the cost of attendants' 
wages, etc., but at present it is impossible to accurately fix 
this amount. In the circumstances the committee unani- 
mously recommend the Board to adopt the electric light 
for the public baths, and to substitute this mode of lighting 
for gas at the Public Buildings, and that the tender of 
Messrs. Fowler, Lancaster, and Co. for the execution of the 
work, at the sum of £1,594, with the sum of £30 per 
annum forthe maintenance for a period of five years, be 
accepted. 

Electric Light at the World's Fair .—Some 50 
separate contracte are to be let for the electric lighting of 
the Chicago Exposition buildings and grounds. In all 
there will be used, according to present plans, approxi- 
mately 127,000 electric lamps, of which 7,000 will be arc, 
of 2,000 c.p. each, and 120,000 incandescent 16-c.p. lamps. 
To run the plant, 22,000 h.p. will be required. By the 
awarding of separate contracts for the lighting of each of 
the buildings and of different sections of the grounds, 
all electric firms, whether large or small have an 
opportunity to participate and to show what they 
can do, and at the same time a variety in illumination will 
be effected. One of the distinctive features of the elec- 
trical display will be that made in the main basin. 
Special attention will be given to the illumination of 
this basin, and it will be encircled by 1,650 incandescent 
lamps. The lamps are to be 2ft. apart and 3ft. above 
the surface of the water of the basin. In the great 
Manufactures Building alone there will be 33,000 
lights. The plans prepared by the electrical experts call 
for ten times the capacity of all the plants used at the 
Paris Exposition. The World's Fair directors will spend 
1,000,000dols., and perhaps more, for these electric plants. 
Exhibitors will not be required to pay anything for light, 
except in cases where they call for more lamps than are 
furnished by the construction department. In that event, 
they will be furnished additional lamps at actual cost. 
Electric power will be conveyed over the grounds in a 
system of underground conduits. Some of the wires will, 
however, be hung from the structure of the elevated 
railroad. 


London Provisional Orders.—The Highways Com- 
mittee of the London County Council report that they have 
had before them seven provisional orders for which appli- 
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cation has been made by the Board of Trade. These are 
as follows: 1. County of London, North (parishes of Isling- 
ton, Clerkenwell and St. Luke; Holborn district) 2. 
County of London, Soüth (parishes of Lambeth and St. 
George-the-Martyr ; Wandsworth district). 3. East London 
(Hackney district). 4. North London (Hackney district; 
parishes of St. Luke and Clerkenwell). 5. St. Mary, Isling- 
ton (parish of Islington) 6. South London (St. Olave's 
and St. Saviour's districts; parishes of St. George-the- 
Martyr and Newington). 7. West London (parishes of 
Hammersmith, Fulham, and Battersea ; and part of Wands- 
worth district). The committee have submitted certain 
amendments to the Board of Trade, and informed the 
Board that where powers are sought over the same area by 
the local authority and by a company, their opinion 
is that the former should be preferred. They have 
also considered a model order (form No. IV.), for- 
warded by the Board of Trade for the Council’s observa- 
tions, for use in cases where the local authorities are the 
undertakers. There are four of these orders applied for 
this session—viz., Hampstead, Lambeth, Shoreditch, and 
Whitechapel district orders. They have directed that 
certain amendments, which they think necessary in order 
to make the form of order correspond with previous legisla- 
tion, shall be submitted to the Board of Trade, these 
amendments relating principally to the insertion of clauses 
relative to the keeping of separate accounts, removal of 
existing overhead lines, inspectors’ fees, protection of the 
Council's works, regulation of price, and so forth. They 
also report that formal notice of the revocation of the 
Wandsworth district order has been received from the 
Board of Trade. 


Priority and Cost.—The following interesting letter 
written by Mr. John Sellon to Lightning, in answer to a 
question as to the first house lighted by electricity, deals 
suggestively with the cost of the electric light, and is 
worthy of extended quotation by electric light promoters: 
“I commenced wiring my house early in 1881; at Easter 
of that year my electric light shed was completed, and I 
was soon afterwards running my lights with a Schuckert 
dynamo, which I had by me for experimental work—later 
on replaced by a Brush. The wiring was carried out 
entirely under my own supervision, and as suitable fittings 
for the light and even good switches and other details were 
then unknown or unprocurable, I had all' mine made by 
workmen of my own, the ornamental glass work being also 
specially made for me after my own designs. As they 
were then—1881— so in the main they are now, 120 lamps 
throughout the house from top to bottom, every room and 
every outhouse being so lighted. I naturally experienced 
at first some troubles and annoyances, chiefly from 
flickering of the light, and the necessity of running the 
dynamo all the time that any light was needed. It was 
these inconveniences which induced me to turn my atten- 
tion to secondary batteries, my first patent for which was 
taken out in September of that year. After some crude 
attempts, I at last, quite early in 1882, was running my 
entire system with accumulators, almost as perfectly as it 
runs to-day. I have made no material alteration or addi- 
tion since that time, meanwhile my lighting has been 
entirely free from interruption, beyond a few hours when 
altering or changing the accumulators, and a short stoppage 
or two through failure of the supply of gas for my engine. 
The saving to me directly and (but of course chiefly) 
indirectly, I consider to have been close upon £100 a year 
throughout the decade, during which the ceilings and 
decorations of all the principal rooms have not been even 
touched up, and they at present shows no signs of wanting 
it, while the comfort enjoyed has been beyond estimate." 
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OUR PORTRAITS. 


Esson, W. B., born in 1858, is a native of Aberdeen, 
in which town he received his early education, but after 
three years’ apprenticeship in the engineering works of 
Messrs. McKinnon and Co., attended the Royal School of 
Mines lectures in engineering. After more practical 
engineering experience at the Thames Iron Works, Mr. 
Esson attended Prof. Ayrton's lectures at Finsbury, when 
bis introduction to the electrical world may be said to have 
taken place. In 1883 he went to Messrs. Paterson and 
Ope as electrician, and soon after became manager. 
With this firm he still remains, and it is not too much to 
say that the extension of the firm's work in various direc- 
tions is due entirely to the energy and ability of the 
manager. Mr. Esson has a three-sided character—he is a 
worker, a thinker, and a good companion. We hardly 
know what more can be required of a man. His contribu- 
tions to the technical journals and to the Institution's 
Proceedings are always of a very practical nature, and 
mark him as one of the leaders in the profession. That he 
is ever ready to help beginners is well shown by the work 


he has done for the Old Students, of which society he was | 


re-elected president for the current year. 


Bakor, Sir B., is known better in connection with the 
Forth Bridge and other works of a similar character rather 
than as an electrical engineer, although he is one of the 
recent elections upon the rolls of the Institution of Elec- 
trical Engineers. Sir B. Baker's early training was that of 
a mechauical engineer, with a subsequent extensive expe- 
rience in the work of a civil engineer. 
London he entered Sir John Fowler's office, and gradually 
took a more and more active part in the many engineering 
works carried out from this office, including, amongst others, 
the Metropolitan Railway. But, as we say, it is his con- 
nection with the Forth Bridge that looms mostconspicuously 
before us. Of this great work we have no occasion to speak, 
but it may be noticed that Sir B. Baker called electricity to 
his aid in carrying out the work. He is a member of most 
of the great engineering societies, and has largely contri- 
buted to the literature of this subject. 


Binswanger, Gustav. Born in Bavaria in 1855, and 
received his education at the Polyteknikum, Augsburg. He 
has resided in England since 1873, becoming naturalised in 
1879, when he began business as electrical engineer and 
manufacturer of electrical apparatus. The factories and 
business establishments which he has conducted since that 
5 have experienced a rapid growth and extension, in 

eeping with the increase of electric lighting and tele- 
deus business in general. At Mr. Binswanger's first 
actory at Homerton the number of hands employed 


was about 10; his works at Chapel street, Manchester, | 
now employ from 500 to 600 workpeople, and the | 


employés engaged in electric work at the head office in 
Queen Victoria-street, and the branch warehouse in Great 
Saint Thomas Apostle, at Glasgow, Melbourne, and Cape 
Town number about 200. To Mr. Binswanger's efforts 
and business and technical capacity are due a number of 
improvements in the use of electricity for lighting, motive 
power, and heating. We will mention only his early intro- 
duction of electricity meters, his improvements of electric 
fittings, such as switches, roses, connectors, etc., his intro- 
duction of electric motors for domestic purposes, and his 


After his arrival in | 
Graduated at 


leave at outbreak of Anglo-Egyptian War. 


system of electric heating by the process of embedding | 


555 resistances in layers of enamel. Mr. 
inswangers attention was also given at an early date 
to telephony and electric signalling, and the position which 
his house holds in this branch of applied electricity testifies 
to the success which has attended his efforts. Mr. Binswanger 
bas iseued a great many effectively illustrated catalogues, 
mainly with the object of popularising electric lighting and 
telephony, and throughout his career in connection with 
electrical enterprises his main effort has been to induce the 

eneral trade of engineers, gas engineers, plumbers, etc., to 
introduce electric lighting, and thus make it known and 
popular in districts and places where the establishment of 
a purely electrical enterprise could not have been a 
pecuniary success. Mr. Binswanger is principal proprietor 
and managing director of the General Electric Company. 


| the current. 
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He is a member of the Institution of Electrical Engineers, 
Fellow of the Society of Arts, and on the Council of the 
Electrical Section of the London Chamber of Commerce. 


Grindle, G. A. Educated privately, and afterwards 
at Oxford. In 1876 entered the School of Telegraphy 
and went through a course, and subsequently visited 
India and America, returning 1880. In the same year 
entered the service of the Anglo-American Brush 
Company, passing through the shops, and carried out 
several installations for them, finally taking charge 
of the City of London experimental lighting (Brush 
section) 1881. In 1881 was appointed chief electrical 
engineer to the Eastern Electric Light and Power 
Company, Limited, and proceeded to Egypt, where he 
carried out several installations until compelled to 
Returned 
to England, and for several months was engaged 
experimenting for Eastern Electric Light and Power 
and Indian and Oriental Storage and Electrical Works 
Companies, Limited, conjointly, chiefly on storage 
batteries, then proceeded to Bombay to take charge 
of the Eastern Electric Light Company’s operations in 
India, where he carried out numerous installations. Re- 
turned to England in 1884, and was appointed manager to 


| Belfast Electrical Appliances Company, erecting for them 


various important installations in Ireland. In 1886 
entered into private practice in London, and in 1889 was 
appointed resident engineer for Messrs. Mather and Platt 
on the City and South London Railway undertaking. He 
now remains in Messrs. Mather and Platt's service. 


Wallace, R. W. Born in 1854. Educated privately. 
London University: is a well-known 
barrister, who was called to the bar in 1884. Director of 
Kensington and Knightsbridge Electric Light Company, 
and of the Westminster Company. Has been counsel in 
many important engineering and chemical cases, such as 
Kirk and Randall v. East and West India Docks, Nettle- 
folds v. American Screw Company, Rawes v. Chance 
Bros. (alkali recovery); in electrical matters mostly for 
electrical companies ; in Edison feeder patents; at present 
in Lane Fox v. Kensington Company, and Hopkinson v. St. 
Jamess Company. Author of a work on patent law. 
Associate member of the Council of Electrical Engineers. 
Before called to the bar he was inventor of many important 
processes in the manufacture of chemical products, and iu 
processes for gas purification. He was engaged as counsel 
for a large number of electrical companies before Major 
Marindin, when London was divided up for electrical pur- 
poses. He is working at present with the Duke of Marl- 
borough in improving the telephone service in the United 
Kingdom, a work which it is devoutly hoped will be suc- 
cessful, for there is great need of such improvement. 


CRYSTAL PALACE. 


The Lord Mayor and Lady Mayoress are to visit the 
Crystal Palace to-morrow, and the Exhibition, which has 
already been opened without ceremony, will have addi- 
tional attention called to it in the minds of the public after 
this public function. Many persons have put off paying 
even a preliminary visit, hearing that the exhibits were not 
ready, but the whole Exhibition is now practically in shape. 
Almost all the stands are complete, and those that are not 
only requiring a last few finishing touches; the machinery 
is nearly all in running order, and what may be termed the 
side shows—such as Messrs. Siemens's model theatre, the 
high-tension experiments, the drills, electric lifts, electric 
cooking, the Edison-Swan screen, and so forth—are now or 
will be in working order on Saturday, and regularly from 
the beginning of next week. 

Messrs. Crompton and Co., have had their crane 
going this week—travelling, slewing, hoisting—the current 

eing supplied from their own dynamos. Inner rails have 
been laid, covered with thick strip copper, which conduct 
It is necessary, by the way, to remark that 
the speed of hoisting of this crane is two tons 80ft. per 
minute—and not per second, as given in a former notice, 
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which would be at the rate of nearly a mile a minute. In 
action this crane will be a constant centre of attraction, 
demonstrating the possibilities of the use of electric power. 

When the Thane cent lamp came into vogue there was 
much discussion as to what was the proper class of fitting 
to adopt for it. 


-— ——— 


The lamp was so dainty, delicate, and 


fairylike, that it made the heavy coarse gas fittings look : 
corner are some flower-stands of special design in cut glass, 


grotesque.  Evidently designers must begin over again. 


Among those who have resolutely set themselves to forget 
all about gas and its fittings are Messrs. Osler, of 100, 
Oxford-street, W., who have struck out quite a new line. 
They have gone ‘to Dame Nature for advice, and have 
auc ted one of her most graceful productions as their 
Not only so, but discard- ' 


el— we refer to the fuschia. 
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standards in cut glass, brass, and china, the workmanship 
of which is sure to be admired. The stand is handsomely 
draped with curtains. Between the columns which sup- 
port the roof at the front of the stand are two 
Grecian figures, one on either side, carrying lamps with 
specially-designed shades. The figures are of Worcester 
porcelain, ànd are remarkably graceful. On a table in one 


fitted with one or more lamps. Ladies should be able to 
produce some very pretty effects with these stands. Another 


| standard for tables has a centre-piece for holding the lamp, 


while below are receptacles for flowers. In the centre of the 
apartment is a table specially decorated and arranged to 
show the simple way in which the electric light can be used 
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Bketch of Messrs. Osler's Stand at the Crystal Palace Exhibition. 


ing metal they have adopted cut glass as the material of 
their fittings. As to the effect of this departure our 
readers can judge for themselves by paying a visit to 
Messrs. Osler's stand (No. 5), which is certainly in its way 
one of the attractions of the Exhibition. 

The structure has been designed in the Eastern style, the 
top being surmounted by domes, and supported by pillars. 
The decorations are ia keeping with the structure, and 
altogether the firm make an attractive show. The centre 
dome is lighted by a very handsome 25- light electrolier in 
cut glass and polished brass. A draped mirror surmounts 
a mantel-piece, on which stand Grecian figures in Worcester 
esi which have been specially designed by the Royal 

orcester Porcelain Company. Here also are vases in cut 
glass having incandescent lamps inside, and giving a very 
pretty effect. In various parts of the stand are electric 


for this purpose. The floor is covered with Eastern 
matting, over which are laid Oriental rugs. The sketch 
which we publish herewith will give those of our readers 
who have not seen the Exhibition a very good idea of 
Messrs. Osler’s stand. 

The General Electric Company have a peculiarly 
original stand to themselves in the centre of the South 
Nave. Its tall pyramid, or Cleopatra’s needle, with four sides 
made of thousands of switches, cut-outs, ceiling roses, and 
wall sockets, can be seen from afar down the transept, and 
fitly symbolises the company’s position as wholesale makers 
of these most necessary fittings for house adornment by 
electric light. Large mirrors give an imposing appearance to 
the base of this stand, around which are crowded a plethora 
of electrical apparatus, instruments, telephones, batteries, 
bells in variety too numerous to mention. Standing around 
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are a number of interesting examples of the use of small 
electric motors for easing household labour, and boot- 
blacking machines, knife-cleaning machines, churns, fans, 
pumps, and so forth, will all be shown working. But 
perhaps the most interesting feature of this stand will be 
the electric cooking and heating apparatus. The Lady 
Mayoress is to be presented with a steaming hot pancake 
baked by electricity, with the apparatus made by this com- 
pany, and the Lord Mayor may have his hat ironed by an 
electric heater if he so desires. Flexible wires connected 
to a wall socket serve to carry all the current that is needed. 
In the case of the electric cooker this current is about 
tbreeamperes at 100 volte, and this is sufficient to heat three 
hot-plates for baking or grilling. Electric foot warmers and 
car or room beaters will also be shown, and it may confidently 
be expected that the continual demonstration of the clean- 
liness, simplicity, and ease of application of electric heating 
at the Exhibition will cause many persons to have it 
adapted to their houses along with the electric light. 
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avoid all this, and show at one glance the direction a vessel 
carrying it is steering. It is a simple but highly-ingenious 
arrangement. A strong lamp is placed inside a glass case, 
which is shaped somewhat like a small bath placed edgeways, 
that is, having the front circular plate smaller than the 
back one, the sides being of opal glass. The front and back 
p are opaque, but a large cross is left on the back plate. 

e effect of this simple case for the lamp is, that when 
the ship is coming straight end on towards a person, a 
round ring of light is seen ; if the vessel steers to port or 
starboard a crescent of white light is seen, the horns pointing 
in the direction that the vessel is approaching. When 
going direct away the cross is seen, and in other 
positions, combinations of ring, crescent, rectangle, and 
cross are given, visible by the eye at a mile away, and with 
a glass at two miles, giving an immediate indication of the 
vessel's direction. When it is remembered that nearly a 
third of the casualties at sea occur from collisions, that 
this is the captain's greatest dread, that the sudden appear- 
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Siemens Central Station Set of Dynamozand Triple Compound Engine. 


In the very centre of the Palace, in front of tho orchestra, 
a wide and deep space in the floor has been fitted up 
as a beautiful underground grotto with fountain. This 
is to be lighted by electric light by Messrs. Laing, 
Wharton, and Down, and the fairy lamps will 
enticingly glitter and glisten amongst sparkling showers 
on rock and ferns springing up from the centre of the 
floor. 

Thereare two novelties which we noticed at our last visit to 
the Exhibition which are worthy of particular attention. One 
of these is a new lampfor the better direction of ships’ courses 
at sea, and specially for the avoidance of collision—termed the 
Crescent Course Indicator, the invention of Mr. J. Fletoher 
Wiles, of Lloyd’s, Royal Exchange, and Crescent Works, 
South Croydon. As is known, the ship’s lights usually consist 
of a red and green light. This arrangement, although until 
the present nothing better has been suggested, suffers from 
two defects : First, the green light does not always show as 
far as the red from difference in penetrating power; and 
secondly, and more important, the captain on another 
vessel cannot be certain of the direction in which the ship is 

ing until one of the two lights disappears, sometimes too 

te to avert a catastrophe. The Crescent indicator is to 


ance of lights in a fog do not now enable a captain to 
give his orders without a few moment's delay to ascer- 
tain the strange vessel's direction—moments that mean all 
the difference between a collision or otherwise ; when it is 
stated that many companies only ensure their vessels against 
collision, taking all other risks themselves, itcan beseen what 
an advantage a thoroughly distinctive light would become. 
This light can be seen at the Weymersch battery stand, 
and has received considerable attention from naval men. 
It is stated that seamen can tell the alteration of a single 
spoke of the wheel by the change in the look of the crescent 
or ring. It is proposed to make all lampe the same 
standard size, so that the size of the light gives some 
indication of the distance of the ship. 

The other novelty we mentioned as worth attention is a 
new speed indicator —the Showspeed "—invented by 
Mr. James Murdoch Napier, M. I. C. E., and shown by 
Messrs. D. Napier and Son, Vine-street, Lambeth. 
It is one of the simplest and most accurate and effective 
speed indicators we remember to have seen. All it 
consists of is a revolving drum filled with mercury, 
driven by a strap and worm gearing, the drum having 
an upright glass tube, in which is placed an ivory 
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float having a black mark upon it. The rotation by | to supply the current at the recent Naval Exhibition, 


centrifugal action forces the mercury up the tube in pro- 
portion to the speed, which is read off on a plainly visible 
scale attached to the tube. The indicators are constructed 
for various speeds, from 100 up to 1,000 or more revolutions, 
and already several of them are in use at the Exhibition for 
dynamos and engines. 

No other exhibitors at the Crystal Palace have, we think, 
a collection of so many and important exhibits of electrical 
machinery, plant, instruments, apparatus, and practical 
applications of electricity generally for light power, sig- 
na ling, and all other uses under the sun, as have the world- 
famous company of Siemens Bros. and Co., Limited. 
We propose in this article to describe and illustrate some 
of their exhibits more particularly and in detail. 
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Siemens Alternator. 
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Siemens Testing 
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The large central station dynamo and engine, direct- 
coupled, embodies the latest and best practice in the manu- 
facture of continuous-current plant for supply of towns or 
districts. The dynamo is the largest size of the Siemens 
continuous-current type, with vertical two-pole field 
magnets, the armature being an immense drum laid rather 
than wound, with solid copper bars. Running at a com- 
paratively slow speed of 350 revolutions a minute, this 
5 gives an output of 1, 600 amperes at 1 20 volts, capable 
of supplying about 3,000 lamps of 10 c.p. It is coupled on 
the same shaft and bed-plate to a Willans and Robinson 
triple-compound engine, closed type, practically consistin 
of three separate engines driving upon one shaft, an 
supplied from the same steam-pipe, having its own steam 
separator. This central station set was one of several used 


which, as we have mentioned, have been since purchased for 
the new station of the St. James's and Pall Mall Company 
at Carnaby-street. We likewise illustrate the well-known 
Siemens alternator with separate exciter, new types of 
which are also shown in the Machinery Department. From 
an historical point of view, there is nothing in the Exhibi- 
tion likely to be of greater interest to electrical engineers 
than a small dynamo to be seen on Messrs. Siemens's stand 
in the Main Transept. This dynamo is within a few days 
of being a quarter of a century old, and is the first practical 
dynamo machine ever constructed, being the original 
machine made by Sir William Siemens, the forerunner of 
the innumerable progeny that now furnish the world with 
light and power. This dynamo was used in the Royal 


Sir Wm. Thomson's Reflecting Galvanometer 


Institution and before the Society of Telegraph Engineers 
to furnish current for magnetising the large magnet. 

In telegraphic and testing instruments Messrs. Siemens 
have a very fine and extensive show. Of these we illustrate. 
several—the standard testing set, used for testing of all 
kinds, in the manufacture of cables, the testing of land 
lines or submarine cables, or electrical testing tor resistance 
and capacity. The principal peculiarity of their instru- 
ment is the arrangement of the reflected beam of light 
from the galvanometer mirror. The lamp is placed beside 
the scale, its ray is taken by the lens and sent into the 
galvanometer, reflected from the suspended mirror 
upon an opal or frosted screen. This bas two advanta 
first, that the ray has a long distance to travel, and there- 
fore shows delicate readings ; and secondly, the spot. of 
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light shows through the frosted screen, and is perfectly 
easy to observe without the observer's head coming into 
any awkward position. The constituent parts of this set, 
consisting of a Thomson reflecting galvanometer, lamp and 
reflector, lenses, and transparent scale, are shown separately. 
The telegraph station set of keys and resistances to be used 
with this galvanometer is also illustrated. This contains a 
resistance bridge (Siemens pattern), a set of comparison 
coile, branch coils, battery commutator, key, short-circuit 
switch, and peg commutators. The connections are perma- 
nent, and all necessary changes for testing cables and 
localising faults are made by simply altering the pegs. The 
galvanometer used for marine work is more strongly and 


Lamp and Reflector Lenses. 


Telegraph Station Set. 


compactly built and enclosed to stand transport. It is a dead- 
beat reflecting galvanometer, with tube arranged for liquid 
damping of the vibrations, as used for telegraphing and testing 
submarine cables and use on board ship. Two very different 
types of galvanometers are also shown. Tangent galvano- 
meters (Obach's pattern), small and large size, have movable 
ring for the absolute measurement of powerful currents and 
E. M. F.'s; and Siemens's wire torsion electro-dynamometer, 
for the measurement of very weak currents. In this latter 
instrument there are two stationary coils (one removable) 
and a spherical movable coil This coil is suspended by 
means of a very fine platinum wire at the top, and a spiral 
of fine copper wire at the bottom. Telephone currents 


Transparent Scale. 


Tangent Galvanometer. 
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can be readily measured by this instrument. A very con- 
venient and useful set is that of the Siemens universal 

lvanometer, furnished with shunt, commutator, wire 

ridge, and resistance stopper, in mahogany case. It is a 
compact instrument, much used in ordinary work for taking 
resistances and finding the position of faults. The ordinary 
linesman's detector galvanometer used for all and sundry 
continuity tests, for telegraph or electric light wires, is too 
well known, even by non technical folk, to need more than 
mention. | 

Turning now to measuring instruments more definitel 
adapted for electric light work we have that most u 
instrument, the Siemens standard electro-dyamometer. 
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Wire Torsion Galvanometer. 


Tangent Galvanometer—Dr. Obach's Pattern. 


These are shown in various sizes to measure from 0:2 up to 
500 amperes, and in portable form from 2 to 500 amperes. 
For measuring E.M.F. the potential galvanometer is a con- 
venient and accurate instrument, measuring resistances 
from 0:01 up to 170 volts, or in larger form 0:01 to 1,700 
volts. These are also made in portable form measuring 10 
to 150 volts, or 20 to 300 volts. The ordinary Siemens 
voltmeter and ammeter is very largely used, especially on 
board ship for electric light plants. These are torsion 
instrumenta, read by turning the pointer till the needle is 
in equilibrium. 

Several forms of Siemens’s high-tension exploder for 
inses and mines are shown, of which we illustrate two. 
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These are in reality small dynamos, giving, with vigorous 
rotation, 400 or 500 volts, capable of sending a strong 
spark through 20 or more fuses for simultaneous explosion. 

The Hellesen dry cells, which are made and exhibited by 
Messrs. Siemens, are illustrated, showing the three usual 
types, and also the arrangement for house use in wall 
boxes. These batteries have an E.M.F. of 1:5 volt, and 
their internal resistance low—under 0:5 ohm for types Nos. 
1 and 2, and under 1 ohm for No. 3. They can be used 
for closed as well as open circuit working, and are very 
constant with high recuperative power. The polarisation 
is very small, making them specially adapted for telegraphic, 
telephonic, and domestic service. They are very cheap, and 


Universal Galvapometer and Shunt Box. 


Siemens Exploder with Cover Off. 


give a large current for a considerable time, while being 
without liquid, are very clean and portable. For military 
field work, medical apparatus, and firing batteries they are 
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mounted sections of cable is a complete set of the Siemens 
system of underground mains, both for low.tension and 
high-tension distribution, with street boxes uncovered to 
show method of connection—the high-tension connecting- 
box for concentric cable being specially interesting. 

These exhibits are nothing if not practical, and one of 
the most practical not being actual plant, wil be the 
* portable testing set" on wheels. This is for the con- 
venient use either of linesmen for street telegraph work, or 
for cable men layjng mains for the electric light. It con- 
sists of a kind of covered van on wheels with handles for 


pulling, with door closing under lock and key, fitted inside 
with 


the materials and instruments for careful testing. 


Detector. Resistance for Potential Galvanometer 


Three legs drop down to the ground and form a firm base 
for a reflecting galvanometer; a battery of 100 cells is 
stowed away at the back, and keys and resistances are con- 


much used. For household and hotel work they are fitted 
in wooden wall boxes to hold two or more cells. 

At Messrs. Siemens's stand, besides the numerous 
instruments we have specially mentioned, are others well 
worth the attention NE electrical engineers, to which we 
must do greater justice later. Two fine cases of cables 
show a large variety of telegraph, submarine, telephone, 
and electric light cables. Among those are specimens of 
the iron-sheathed concentric cables used on the London 
Electric circuits. But of more practical aspect than 


wooden handles covered jin. thick with 
the same beautifully covered with ebonite coating, and 


veniently arranged. The whole front is coverod with a 
tarpaulin. The tester lets down a seat, lights his lamp, 
draws the curtain around him, and tests his mains. When 
finished he rapidly disconnects, packs up, and wheels his 
"testing van " to the next place of juncture. 

Further practical articles are shown on the table for use 
of high-tension men. These consist of tools with handles 
covered with ebonite. Screwdrivers have their ordin ary 
ebonite ; pliers 
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safe to the hands of the worker. Chisels for cutting 
copper, and even spanners for unscrewing junction-pieces, 
are likewise coated with a thick covering of smooth and 
polished ebonite direct upon the metal. These ‘tools 
should be found absolutely necessary where interference 
with live wires is required for station work. 

. In arc lamps Messrs. Siemens show fine specimens of pro- 
jectors, not to mention an immense variety of lamp carbons. 

P. 


[nteresting special exhibits in this department are, first, 
the actual lamp used for the lighthouse beam at the Naval 
Exhibition with its immense carbons as used for lighthouse 
work. This lamp takes 400 amperes of current. The 
second lamp to be noted is an electrically-driven ship’s 
search-light. Instead of having a special man told off to 
move and direct the beam, this movement is all carried out 
by the officer in command himself at any position desired. 
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Hellesen's Dry Cells iu Wall Box 


The motion is brought about by magnets or motors, con- 
trolled by an ingenious switch, termed bi- planer switch,” 
the handle of which can move over contacts, up and down, 
or from side to side at the same time. The contacts control 
the light and movement of the projector entirely by slight 
movements of this one switch. 

We have not yet exhausted the exhibits at Messrs. 
Siemens's stands; there is still their automatic electric 
block train signals; automatic defence mine exploders, 
besides the intricacies of the model electrically-lighted 
theatre in the Pompeian Court; demonstrations of the 
telephonic curves in the interior of the telephone; the 
experiments with the high-tension currents of 50,000 volts 
by means of their electric sea-serpent,” or cable shaped 
transformer, and the 50,000-volt transformer, which will be 
exbibited to the public after this week. Few exhibitors 
have taken such trouble to interest both the general public 
and electrical engineers, and their stands will certainly 
be one of the great attractions of the Crystal Palace 
Exhibition. 
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GIANT’S CAUSEWAY ELECTRIC RAILWAY CO. 


The sixteenth yearly meeting of this Company was held at the 
Company’s offices, Portrush, on Monday, Dr. Anthony Traill 
presiding. 

The Chairman submitted the Directors’ report for the year as 
follows: Your Directors beg to submit, for the approval of the 
shareholders, their annual report to December 3lsv, 1891, which 
completes the ninth year since the line was opened for traffic. 
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Your Directors are glad to be able to report another large increase 
in the passenger traffic in the year, the first-class passengers 
having increased to 9,292 from 8,943 last year, and 7,845 in 1889 ; 
andthethird-class passengers having increased to 82,406 from 73,859 
last year, and 56,822 in 1889—the total for the year being 91,698, 
with corresponding receipts, amounting to £2,830. 4s. 2d., as 
against a totel-of 82,802, wiuh receipts £2,579. 19s. 5d. in 1890, 
and a total of £64,669, with receipts £2,338. 11s. 7d. in 1889. The 
goods and mineral traffic amounted to 181 tons, compared with 316 
tons in 1890, and the receipts have been respectively £29. ls. 5d. 
and £41. 8s. 11d. The receipts for parcels and miscellaneous traffic 
have diminished danny tae year from £77. 75. to £19. 19s., so that 
thetotal receipts from the revenue account have been £2,895. 14s. 7d., 
as against a totalof £2,698. 15s. 4d. in 1890. There has, however, been 
considerable increase on the expenditure side of the account, 
which shows a total of £1,945. 6s. 6d., as against £1,687. 12s. in 
1890, and £1,732. 108. 9d. in 1889. There is consequently a credit 
balance on the result of the year’s working of £950. Ss. Id., as 
against £1,011. 3s. 4d. in 1890, and £381. 18s. 7d. in 1889. This 
result has again fulfilled the anticipations of the Directors, and is 
traceable not only to the increase in the passenger traffic, but to 
the alteration made three years ago in the arrangements with regard 
to the goods traffic, which had previously been a constant source 
of loss to the revenue. It will be seen, on an examination of 
the above figures, that the ratio of expenses to receipts, which was 
82 per cent. in 1889, and 62 per cent. in 1890, has been 67 per cent. 
in the past year. The value of electricity as a locomotive power, 
when generated by water power, as compared with steam, con- 
tinues to be shown remarkably. The expenses of the electrical 
working amounted to £314 for 19,803 miles run, or less tban 4d. 
per mile, while steam power cost £035 for 12,280 miles run, 
or ls. Ojd. per mile. Your Directors regret the considerable 
increase in expenditure during the year, but they have found 
it necessary to refence the line for ost its en length, to 
prevent accidente to cattle. They have also paid for the conver- 
sion of three w ns into cars out of revenue, and have spent a 
considerable sum in the renewal of the electrical ap tus, and, 
as the permanent way and steam engines have been kept in com- 
plete order, everything will be found in proper condition for the 
ensuing season. Your Directors regret that they are not yet in a 
position to offer a dividend to the shareholders, nor can they do so 
until the net revenue account is brought into a more favourable posi- 
tion ; but they think it is evident from the great improvement which 
has taken place in the finances of the Company during the last two 
years, that the time is approaching when they will he able to do 
so; and they have to offer their thanks to their various supporters 
for their long-continued forbearance during trying times, not only 
for the Company, but for the country at large. The rapid increase 
in Portrush from year to year is most favourable to the pro- 
spects of the Company, as that town provides a constant stream 
of visitors to the Giant’s Causeway and the intervening coast 
scenery ; while tourists from distant ts, and the artisans from 
the manufacturing towns of Ulster, will add a large contingent, so 
long as the country generally is prosperous, and agitation is 
crushed out by firm government. Mr. Stuart and Mr. W. A. Traill 
are the directors who retire by rotation, and they are eligible for 
re-election. 

Mr. Henry proposed, and Mr. Stuart seconded, the adoption of 
the report, which was ; 

Mr. C. M’D, Stuart and Mr. W. A. Traill, C. E., the two retiring 
directors, were re-elected. 
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TESLA. 


Although Prof. Ayrton in his presidential address 
has raised many points suitable for discussion, and 
although many questions of a practical character 
arise out of the meetings of the City and South 
London and the Central London Railway Companies, 
not to speak of those concerning the exhibition at the 
Crystal Palace, it is inevitable that we give the place 
of honour to our guest from across the Atlantic. 
Till a short time ago, Tesla was a name almost 
unknown to English ears. A few men had watched 
the announcements of his work in America, and 
Prof. 8. P. Thompson, if we remember aright, intro- 
duced the name of the worker and his work in the 
borderland of science to the English public. But the 
man himself is now amongst us, and after his brilliant 
experimental lecture in the theatre of the Royal 
Institution on Wednesday the name will become as 
familiar as a household word. Geissler tubes have 
long been shown in the laboratory and the lecture- 
room, and many men have thought that in the dim 
and distant future something practical might arise 
from that root. De la Rue made many investi- 
gations ; Spottiswoode, as will be remembered from 
his paper at the York meeting of the British Asso- 
ciation, carried on the work; but perhaps above all 
others Crookes delved most deeply into this border- 
land of science. Now we have Mr. Tesla going 
many steps beyond his predecessors, mainly because 
he has called to his aid far greater frequencies. 
The field of investigation has other explorers in 
Lodge, Hertz, J. J. Thomson, and we believe that 
the work done by Willoughby Smith ought not to 
be lost to view. 

It was an excellent suggestion of the Institution 
to obtain the consent of the Royal Institution so 
that Mr. Tesla might expound his discoveries and 
show his experiments upon the spot which the 
Immortal Faraday has made sacred to science. 
Hence it was that on Wednesday a brilliant 
gathering of members of the Institution met in the 
historic theatre to listen to the most recent and 
most wonderful discoveries in electrical science, and 
to witness experiments which to many of the 
audience undoubtedly came as one of the greatest 
surprises of the century. Mr. Tesla commenced his 
lecture by acknowledging his great indebtedness to 
Prof. Crookes, whose work first led him to under- 
take investigation into what at first sight seems a 
field rather barren of practical results. Perhaps, 
however, we are sometimes too anxious to see the 
end before the beginning is rightly grasped; still, 
we agree with those who consider blind experiment 
a waste of time. That is, the experimenter who, 
Micawber like, waits to see what will turn up, cannot 
be placed upon an equality with the one who has an 
object to gain and an end in view. It would be 
fatile to attempt to describe Mr. Tesla’s lecture or 
to discuss his investigations. That can only be done 
in a lengthy illustrated article, which no doubt will be 
duly forthcoming. It was perfectly evident, however, 
that Mr. Tesla's object is to obtain light, to super- 
sede the present form of incandescent lamp by 
another form, to supersede the existing dynamo by 
another type. This is a very definite object, one that 
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deserves succegs, and one which, if it succeeds, will 
create a revolution in the industry. The scientific 
questions involved are of great interest, and will no 
doubt receive careful attention. Mr. Tesla kept his 
audience spellbound for two hours, and at the end of 
that time explained he had only performed about 
one-third of the experiments he wished to show. 
We trust that after all these years during which, 
as the lecturer said, the apparatus used has been 
common property, some practical development will 
be found to prove its utility. 


CANTOR LECTURE—No. 2. 


Prof. G. Forbes, in his second Cantor lecture on 
Monday last, discussed a number of interesting 
problems connected with distribution. Early in the 
lecture he referred to the term load factor introduced 
by Mr. Crompton, and stated that the definition of 
the term was indefinite. Mr. Crompton had made 
five distinct references, but Prof. Forbes would 
reduce the use of the term to three cases: (1) the 
machinery load factor; (2) the current load factor ; 
and (3) the temporary load factor. It seems to us 
that (2) and (3) resolve themselves into one. The 
definitions given by Prof. Forbes are : (1) the ratio of 
the average current to the maximum current the 
machinery is capable of supplying, or 

average current f 
maximum current of machinery ' 
Similarly (2) is 
average current for period under consideration , 
total current used in period ' 
and (3) 1s N 
average current for temporary period 
maximum current for that period used" 

A brief review of the use of the multiple series 
method of distribution as in use at Temesvar and 
the Secteur Clichy in Paris, brought the lectürer to 
the important subject of alternate currents and 
transformers. A fairly exhaustive consideration was 
given to the use of transformers in each house and 
in sub-stations; the lecturer concluding with a 
description of some of the principal systems of 
mains in use. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard.” 


CRYSTAL PALACE EXHIBITION. 


SIR,—We have been looking anxiously for some speci- 
mens of electric welding apparatus in the exhibition in the 
Crystal Palace, but there are no signs thereof at present. 
We miss also the Parsons steam turbine. Is static electricity 
quite forgotten ? A good influence machine shown in 
operation would be a t attraction. Those who can 
remember the beautiful machines in the Polytechnic in 
Regent-street will know what wonderful effects were pro- 
duced from them. : 


THE ELECTROLYTIC LAW OF LEAST ENERGY. 


Sm, — By the accidental omission of the words “ the 
lowest," my letter, page 109, has become unmeaning. The 
extract should read : 

* At the electrode those ions are set free which absorb, in 
becoming free, the lowest specific energy.— Yours, etc., 

J. T. SPRAGUE. 


LITERATURE. 


Electric Light Cables and the Distribution of Electricity. 
By Stuart A. RusskLL. With 107 illustrations. Whittaker 
and Co., London. 


We have considerable pleasure in recommending to the 
notice of our readers Mr. Stuart Russell's book on “ Electric 
Light Cables,” which forms the latest addition to the 
i 5 Series, published by Messrs. Whittaker 
and Co. | 

Within the moderate compass of some 300 pages a large 
amount of useful information is contained ; and although 
the treatment of conductors in regard to the design of a 
system of mains for any practical case can hardly be said to 
be complete, this little book should prove valuable to those 
electrical engineers who have not had experience in this 
branch of practical work. xs 

After some introductory and historical remarks, Mr. 
Russell discusses the relative advantages of different mate- 
rials for use as conductors of electricity, and he arrives at 
the conclusion, already well known in practice, that copper 
soft or hard-drawn—and silicon-bronze are really the only 
materials suitable for practical work at the present time. 

The relatively great cost of the insulation, as. compared 
with that of the conductor makes conductivity of supreme 
importance in the case of continuously insulated cables, but 
for bare overhead conductors the values of different 
materials may be fairly compared by tabulating the values 
of conductivity x breaking stress 

specific gravity x cost per ton 

The question of economy in conductors next occupies 
Mr. Russell's attention, and he proceeds to discuss the 
particular case in which either a constant current or a 
variable current with a nearly constant pressure at the con- 
sumer's premises is employed. For this case Sir William 
Thomson gave the solution in 1881, and Mr. Russell shows 
how the solution is arrived at, and discusses the points 
which have to be taken into consideration when employing 
it in practice. He concludes the consideration of the econo- 
micalaspect of design by a reprint of the tables given by 
Prof. Forbes in his Cantor lectures in 1885, and he very 
properly points out that the rise of temperature of the 
conductor and the loss of pressure in it must be carefully 
taken into account, and that these two considerations may 
make it advisable sometimes to use a smaller current density 
than that dictated by economy. 

Mr. Russell gives a short account of Mr. Kennelly's 
experiments on the heating of conductors, and some useful 
tables based upon the results obtained. 

After referring to the difference in the value of the ratio 


maximum current for direct and alternating currents, and 
average current 


to the bearing of this on the question of economy ; and 
after printing Mr. Mordey's table of the virtual resistance 
of conductors for alternating currents with different 
frequencies, Mr. Russell proceeds to describe and discuss 
systems of distribution, with reference to the cost of the 
mains, and the greatest distances to which electric energy 
can be supplied from a central station. | 

Some very interesting chapters then follow on the con- 
struction and jointing of different forms of conductors, on 
the insulating materials employed, and on the considerations 
which determine the thickness of insulation in different 
cases, on lead-covered cables, on junction and terminal 
boxes, etc. 

The important subject of testing of cables for conduc- 
tivity, insulation, and mechanical strength is next dealt 
with, and the conditions under which such tests should be 
carried out to make them of any real value carefull 
described, and descriptions of the ordinary meth 
employed in practical testing are given. 

A chapter on internal wiring next follows, in which Mr. 
Russell deals pretty fully with the prevention of fire risks, 
permissible loss of pressure in house wiring, and with practical 
methods of wiring and fitting an installation in a safe and 
durable manner. 

We come then to overhead lines, with a discussion on 


their supports, insulators, lightning protectors, and on the 


calculation of the stresses in the lines and bearer wires. 
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We thoroughl y. agree with Mr. Russell that the Board of | 
Trade rule, which insists on a factor of safety 6 fora wind 
pressure of 501b. to the square foot, is altogether unneces- 
sary, and we doubt whether there is an overhead line in 
the world conforming to this (in our opinion) absurd rule. 

The remainder of the book is occupied with descriptions 
of various systems of laying underground mains and of the 
conduits for carrying them. The principal systems in use 
are clearly described and well illustrated, and form an 
interesting account of the present methods of putting down | 
underground mains. 

While we think Mr. Ruseell’s book both a useful and 
interesting one, we must point out one or two points in 
which we think he is in error, and which we hope to see 
amended in future editions. To take the most important 
first, we are distinctly at issue with Mr. Russell when he 
decides that the cost of the energy wasted in conductors 
should not include an amount for interest and depreciation 
on plant. Loss of pressure and waste of energy cannot be | 
ae separately in the way Mr. Russell apparently 
does. He says, on page 20, “In the design of a station, 
when the number of dynamos has been decided upon, it is 
usual to make them of such capacity that they can together 
supply current for the maximum demand plus an allowance 
for reserve, and that each can supply its current at such a 
pressure as will provide for the loss in the longest feeders 
which can be required in the district, and then to provide 
means for reducing the pressure as required by lowering 
the speed or adjusting the field strength. This 
being so, it is evident that as long as no mistake has been 
made in the estimate of the maximum pressure required at 
any station, the first cost of the dynamo and machines is 
not affected by a variation in the amount of energy wasted 
in the conductors." 

Now, if the dynamos are required to give a higher 
pressure than is required at the consumers, it means, 
course, that their output and that of the rest of the plant is 
greater, on account of the resistance of the mains, in the 
ratio of the pressure at the station to that at the con- 
sumers', than it would be if the conductors were of such 
size that their resistance was negligible. 

The extra output is directly necessitated by the fact that 
the conductors are of a particular size, and the interest and 
depreciation on the extra amount of plant required should 
be debited along with the cost of the energy wasted in the 
conductors, when we seek to proportion the conductors for 
maximum economy or minimum total expenditure per 
annum. 

On page 51, Mr. Russell says that in the series system 
the speed of the engines and dynamos is reduced with the 
load, so that the work done per stroke is kept constant. 
In tho Brush and Thomson-Houston systems, which operate 
the great majority of arc lamps in the world, it is customary 
to employ automatic regulators, which shunt the field 
magnets or move the brushes on the commutator, and we 
think that regulation by means of the governor (whether 
by hand or automatic arrangement) is but comparatively 
seldom used. 

We notice that, while Mr. Russell uses the notation of 
the differential calculus (on pages 18, 19, 20, for example), 
he prefers lengthy expressions and reasoning to using 
the notation of the integral calculus. On page 24, for 
example, in place of the expression for the square root of 
the mean square of the current, we think he might write 


C EIE {i fcras Y | 


with advantage, or as Dr. Rasch has done 


o- omn V {ret 


Omax = max. current of the year considered. 
current at any instant 
Cmax. 
Again, on pages 107, 108, and 109 we think 
D 


where 


i= 


8 D 


dr s D 
R "in| y nas d 27287 f d 


of | 


very much simpler than 
summing the series as Mr. 
who know that 


(1 + 2) = e when x = œ 
dr 
pu 


erforming the integration by 
Russell does; and the engineers 


know also that = loge r, while those who have to 
take on trust the value of e, may just as well be given the 
value of the integral at once. 

At various parts of his book Mr. Russell writes 


R = R,x 10021“ 


when R = resistance of copper conductor at f deg. F. 
R, = resistance of copper conductor at Odeg. F. 


and we think the simpler, and as we believe more accurate, 
formula 
R = R, (1 + 0:0021! ) 


would have been employed with advantage. We may 
int out that Matthiessen’s results do not bear out Mr. 
ussell’s formula so well as the simple one. Matthiessen’s 
results were given by the formula 
R- oe 
1 - at 615 
which gives a curve of R and ¢ at first concave towards the 
R axis, but at a quite low temperature there is a point of 
inflection, and the curve bends over and is concave towards 
the axis of f. 


NOTES ON THE MANAGEMENT OF GAS ENGINES. 
(Extract from First Principles of Electric Lighting.” ) 


The following notes are mainly intended for those who, 
although not mechanics or engineers, may find themselves 
in charge of a gas engine—a source of power the use of 
which is extending by leaps and bounds. The management 
of these engines is really a simple matter; at the same 
time, they will not run without some little care and atten- 
tion. The writer has had many years’ experience in the 
management of gas engines, and it is hoped that these 
notes will be of assistance to those for whom they are 
written. 

Although many of these notes are applicable to various 
makes of gas engines, they especially refer to Crossley's 
“Otto” (slide-valve type) and the new Crossley “ Otto," 
hot-tube ignition (without slide-valves), each being dealt 
with separately. 

Starting.—See that everything is clean both inside and 
outside, that the water is properly supplied to the cylinder- 
jacket, and that the moving parts are free and well oiled ; 
then light the burner at bottom of chimney and adjust the 
inner light, which should be turned as high as possible 
without causing it to smoke. 

Next move the governor to its middle 
it there by means of the “ stop " provided for this purpose, 
so that it can act on the gas-valve. The “stop” should 
disengage itself as soon as the engine begins to run. 

How to Turn the Flywheel Easily.—To facilitate turning 
the engine by hand at starting, the roller on the exhaust. 
valve lever may be moved further out so as to engage the 

second cam (or projection) on the shaft, the pin that secures 

it being changed to the other side of the roller for the 
moment, but when the engine has started the roller must be 
replaced and secured again so as to be moved by one cam (or 
projection) only as before. 

In the vertical type of engines the exhaust roller is lifted 
upwards, and held there by the taper pin whilst starting ; 
when started, the pin is pulled out and the roller drops 
into its working position and requires no securing. In the 
smaller sizes of engines no relief cam is required. 

Quantity of Gas at Starting.— To prevent too much gas 
being given while turning by hand at starting (which aften 
prevents ignition), close the tap behind the bag until the 
engine begins to work; if the bag be emptied before the 
engine has started, gas must be again admitted to fill the 


ition, and keep 


| bag and another attempt made. After a short time a 
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position may be found in which to place the tap so as to 
admit the gas slowly, turning it full on as soon as the 
engine is fairly started. 

ome engines being troublesome to start from this causo, 
a small by-pass tap (the main tap being closed) will be 
found very convenient in starting, or a gas pressure regu- 
lator can be fitted between bag and gas main. These 
matters being attended to, open the engine gas tap, turn 
the flywheel as quickly as possible a few times by hand, 
when the engine will at once begin to work. Jt is useless 
pulling the engine slowly round. It only wastes strength 
and fails to start the engine. 


Difficulties in Starting.— If the engine should take long 
to start without apparent reason, examine the exhaust- 
valve, and ascertain whether any dirt or other cause 
5 it closing tightly. If this valve is not at fault, 
ook to the gas supplies at every point. 

Sometimes water, by accumulating in the exhaust-pipe, 
may cause stoppage. A small hole or a tap at the lowest 
point of the pipe will prevent this. 

If all attempts at starting the engine fail, do not tinker 
with it, but get a man from the makers to attend to it, care- 
fully noting what he does and asking him to explain the 
cause of the difficulty, but if ordinary care be taken; and 
these instructions carefully followed, no serious difficulty is 
likely to occur. 

Lubrication.—The two principal parts requiring lubri- 
cation are the slide-valve and the piston. Self. acting 
oilers are provided for both. These should deliver from four 
to twelve drops a minute to the cylinder, according to size 
of engine, and two to the slide-valve. See that they drop the 
oil as intended, as if allowed to run dry the surfaces will 
“cut” and the slide-valve will require to be “faced,” or 
the duplicate valve, etc., put on before the engine will 
work again. The interior of the cylinder may also be 
seriously damaged. 

Oil all the other bearings three or four times a day in 
the usual way, and see that none get too warm by being 
too tight or too dry. 

Oi.—]It is advisable to use oil supplied by the engine- 
makers. The price is rather higher, but it is worth it, and 
inferior oils always lead to difficulty from dirt left in the 
cylinder and ports, causing irregular working and some- 
times a total stoppage. The quality of the oil is a most 
important matter. 

Regularity of Ignitions.— Always see that an ignition 
occurs each time the small gas-valve is opened by the 
governor. If it does not, the cause may be dirt in the slide- 
ports, or want of regulation of the slide lights, or wear of 
slide-valve. The gear which opens the gas-valve may also, 
after a time, wear a little, and thus decrease the supply, 
causing loss of power or stoppage. If so, it is easily 
adjusted. 

Water Vessel and Cooling. —Never work the engine without 
water in the jacket of the cylinder. The water vessel must 
be kept full by a ball tap. 

See that the circulating pipes are acting. The pipe from 
top of cylinder to water vessel should slope upwards at 
every point, being nowhere exactly horizontal or sloping 
down. The cylinder should not get very much hotter than 
the upper part of water vessel. If the engine is exposed to 
frost when not working, burn a gas light under the cylinder, 
to keep the water from freezing, or if more convenient the 
cylinder may be emptied. Neglect of these precautions 
may cause the bursting of the cylinder jacket owing to ice 
forming. 

Exhaust-pipe.—Never turn the exhaust-pipe into a flue, 
chimney, or drain, lest an accumulation of gas may 
accidentally take place and damage be done. Lead it to 
the open air, keeping it clear of all woodwork by 6in. or 
10in., as it gets very hot when in use. 

Cleaning Slide-valve.—Remove the slide-cover, take out 
the slide-valve, and clean all the passages in the various 
parts, especially the small hole in the slide-valve leading from 
one of the square ports to the small hole through valve just 
above the port. This hole, not being visible, often escapes 
attention. The small hole in back plate leading into cylind er 
also requires thorough cleaning to its full depth. After 
cleaning and freeing all the parts from grit, oil the surfaces 
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thoroughly and replace the slide and cover, which must be 
adjusted as follows: Place the split stops on screw studs, 
then the springs and milled nuts, tighten up the springs by 
means of the milled nuts, move the engine round a few 
turns by hand, tben tighten up the small nuts on the split 
stops with the short spanner provided for the purpose, and 
having afterwards slackened the milled nuts the slide will 
be ready. Small tools for cleaning are sent with each 
engine. 

Changing Slides. — Difficulty in starting will occur 
after a time from slight wear of the surfaces of the slide- 
valve, or from injury from want of oiling. When this 
occurs the best plan is to send the whole set—viz., back 
plate, slide, and slide-cover—to the makers, as they will 
then be properly faced up, an operation requiring consider- 
able skill and practice. 

In the meantime the spare set of slides must be brought 
into use, taking care to clean out the tallow and white lead, 
not omitting the small hole mentioned in Cleaning Slide- 
valve." The gas fittings must be carefully removed from the 
damaged set, and placed in the spare set. When placing 
the back plate on cylinder end, see that no dust or grit is 
on the surfaces, or the screws will not draw them into close 
contact, and a “ blow-by " will result. See also that the 
screw- driver used raises no “burr” on the screwheads 
which might project above the surface of back plate ; the 
slide-valve and cover are placed in position as described 
in “ Cleaning Slide-valve." 


The Pisten.—The piston should not be taken out unless 
cleaning or new packing rings are needed. When it is 
taken out, scrape everything thoroughly out that may be 
left at the back of cylinder, but if the oil and gas are good 
nothing will be found. The crank-pin brass has alone to be 
uncoupled to draw the piston. 

If it be necessary to fit new rings owing to an eecape by 


the piston, only change one ring at a time, commencing at 
llt 


the back. The joints of all the rings should be at the 
bottom side of the piston. To draw the piston is easy, to 
put it back, turn it upside down, and when in the cylinder 
turn it round so as to bring the figures on connecting-rod 
to the top. Be careful to see that the small steady-pins 
in piston ring grooves fit into the slots in the rings, or the 
rings will get broken. 

It requires some practice to readily replace the piston, 
and unless really necessary it should not be withdrawn 
when doing it, have patience, and do not use force. 

In 16-h.p. engines the cylinder should be cleaned out 
inside once a week, not by removing piston, but by scraping 
the dirt out through the cover over exbaust-valve, which is 
made large enough to admit a youth's arm. 


The Governor.—The governor performs two distinct 
functions—it cuts off the gas both when the proper speed 
is exceeded and when the engine stops. See that these 
are properly performed, and that the gas-valve shuts 
correctly, lest running away or waste of gas accidently 
follow. 

The Gas valve. This only requires a little grinding 
in” at long intervals. See that the stem is clean and free 
from stickiness, and that the spring causes the valve to 
close sharply. 

The Air-valve.—This again requires little attention, and 
the remarks re gas-valve apply equally to this. 

The Exhaust-valve-—This valve requires close attention 
if the engine is to werk regularly and efficiently, it being 
exposed to intense heat and to the cutting and corrosive 
action of the exhaust vapour. If this valve does not close 
tightly, not only is there a large waste of gas into tbe 
exhaust-pipe, causing annoying explosions in the same, 
but the remainder of the mixture of gas and air is not 
properly compressed, causing great loss of power when 
seploded: and often missing exploding altogether, so causing 
further waste. 

To test the condition of this valve (although it often 
makes itself known by a difficulty in starting the engine), 
turn the engine by hand without moving the exhaust-valve 
roller from its normal or working position. If the valve be 
in good condition, great resistance will be felt on the 
in-stroke of the piston during which the compression takes 
place, and if the flywheel be suddenly released, the engine 
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will make one or two revolutions backwards, owing to the 
reaction of the compressed air. If, however, the valve be 
leaking, the air can be heard blowing through it, and 
ee or no resistance experienced in turning the engine by 

Owing to the neglect of this valve, from want of know 
ledge, a considerable amount of gas as well as power is lost 
by most gas engines, and is the cause of the gradual 
increase of the gas bills, although the work remains 
practically the same. To repair the exhaust-valve, remove 
the cover and also the connections at end of spindle, lift up 
the valve and smear the seat with a little emery and oil, 
and grind in by giving the valve a circular motion. To 
facilitate this operation, use a piece of iron rod screwed at 
one end to fit hole in valve head and squared at the other 
to fit an ordinary brace or stock; continue the operation 
until the, edge of valve and valve seating show that the 
parts come into contact all round. When this is the case, 
wipe off, replace the valve and attachments, put on the 
cover, and screw down securely, first placiug a little black- 
lead and oil on the threads of nuts and holts, as the heat 
is apt to make the nuts “ set fast.” 

Adjustment of Exhaust-valve  Lever.—There should be 
nearly gin. play between the roller on exhaust-valve lever 
and the body of the cam when not lifting, to ensure the 
shutting of the exhaust-valve. - The operation of grinding 
in (above mentioned) tends to lower the valve, and so 
reduce this distance. 

Protection from Dust.—Keep the engine clean and free 
from dust and dirt, taking particular care that none can fall 
on to the slide from roof or ceiling. 


THE BERLIN UNDERGROUND ELECTRIC 
RAILWAY. 


The Electricitàts Gesellschaft of Berlin, says the 
Eisenbahnzeitung, is not the only company which has 
applied for a concession for an underground electric rail- 
way in the German capital; but it is the company which 
seems to have the best chance of obtaining the same. The 
scheme for such a railway in Berlin has been accelerated by 
the success of the underground electric railway in London. 
The company named proposes to construct two lines 


crossing each other at right angles, and following the main. 


traffic of the city. These two lines would divide the town 
into four quarters, which would again be connected by two 
concentric lines, with stations at the points of crossing. 
Tbe main line, N.-S. (Friedrichs Strasse section), under 
the Chaussée, Friedrichs, and Belle-Alliance Strasse ; and 
the E.-W. line (Leipziger Strasse section), below Lands- 
berger, Konigs, Leipziger, and Potsdam Strasse. The crossin 

int of the two tunnels is situated at the cutting o 

riedrichs and Leipziger Strasse. If from this point two 
circular lines, 6,000ft. and 12,000ft. apart, be drawn, we 
have the course of the two circular lines, but the outer one 
must be considered one for the future. On the other hand, 
the romaining lines are to be completed in two years. The 
lines will be distinctly separated, as the tunnels lie above 
each other. At the terminal points the metals would run 
into a loop, so that the train, without actual shifting, will 
run from one tunnel into the parallel one in the opposite 
direction. Thus there can be no collision of trains running 
in opposite directions. 

The method adopted by Mr. Greathead in the construc- 
tion of the City and South London line vill be followed, 
iron tubes being used, whereby the tunnels will be im- 
pervious to their greatest enemy—ground water. For the 
tunnels, oval cast-iron tubes are to be used jin. in 
thickness, 11ft. high and 9:6ft. wide at the bottom, and 
which will lie at a depth of from 20ft. to 45ft., or about 
6ft. below the bottom of the River Spree. Each train 
wil be composed of three cars, like the ordinar 
tramcare, having two pairs of wheels at each end, 
and being open from end to end, and affording 
seats for 40 persons. The train will be drawn by an 
engine, an electric locomotive of simple construction, as it 
will not generate but only utilise the electrical energy. 
The engines are to be equipped with slow-speed electro- 
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motors, and the necessary brake and regulation apparatus 
and afford room for the driver and assistant. The trains 
are to be run every three minutes with a speed under 16 
miles an hour. The difficult problem of platforms bas 
been happily sol ved by placing them in the space between the 
two 0 tubes, about 30ft. apart. These platforms will 
be composed of several iron tubes, and access will be gained 
from the street by elevators or steps, with waiting- rooms 
above. The lifts will hold 50 persons. At the crossing 
stations there will, of course, be two platforms, one above 
the other, and communicating. For the section to be built 
first, the Friedrichs Strasse line, 14 stopping places are con- 
templated, and with the speed indicated, and allowing for 
stoppages, the journey would occupy 20 minutes. The total 
length in both directions would be about 13 kiloms. 
(8 miles), and the cost is estimated at £600,000. 


MODERN APPLICATIONS OF ELECTRICITY TO 
METALLURGY.* 


BY d. C. V. HOLMES, SRC. I. N. A. 
(Continued from page 94). 


It has been stated that in practice the difference of potential 
between the terminals of any one tank is between one-half and 
one- quarter of a volt. Taking, however, the figure of two-thirds 
of a volt as a standard, and briefly examining the cost of pro- 
ducing the current, at a consumption of 2'24lb. of coal per indi- 
cated horse-power per hour, one ton of coal should give exactly 
1,000 i.h.p. for an hour. Assuming the combined efficiency of 
engine and dynamo to be 75 per cent., a figure well within the 
limits of the best practice, the above engine power should give 
us 750 e.h.p. or 750 x 746 = 559,500—watt hours. Supposing, 
for the sake of simplicity, that the whole of the work is done in 
one huge tank, the conditions of which allow the current to be 
passed through with a difference of potential of two-thirds of 
a volt, There would then be a current of 559,500 x 4 859, 250 
amperes for an hour. Now, referring to Table I., a current 
of one ampere for a second can deposit 0:0005507 grammes 
of copper; therefore the amount deposited by the same 
rate of current in an hour = 0:0003307 x 3,600 = 1:19052 

mmes, and therefore the current of 839,250 ampere- 
Loos can deposit, 830,250 x 1:19052—999,140 grammes, or 
almost exactly one ton of copper can be deposited with the con- 
sumption of one ton of coal under the assumed condi- 
tions. Of course, for the purposes of the calculation it would 
have done equally well to have taken the conditions which 
obtain in the actual process—namely, a much higher E.M.F. 
and a correspondingly reduced current, so long as we kept the 
product of amperes and volta constant. 

Thus, if an E. M.F. of 100 volts had been selected, a corre- 
sponding current of 5,595 ampere-hours would have been taken, 
and while the copper deposited in each tank would have been 
risth of what it was in the first case, the E. M.F. would be 
sufficient to pags the current through 100 x $ —150 tanks instead 
of one. It need hardly be mentioned here that these figures 
are only given as an illustration, for in working much smaller 
currents are dealt with. 

To the cost of fuel necessary for producing the current has 
to be added that of labour, maintenance, stores, and that of 
refining copper matter, or rough copper, up to the standard 
pitch of purity, and also that of casting the anodes. The actual 
cost of producing a ton of pure electrolytic copper varies also 
somewhat with the design of the plant and the care that is spent 
in maintaining it. If the current be allowed to run to earth, 
if conductors of scant area, and if dirty contacta are used, if the 
electrolyte be not maintained in proper condition, if ve 
impure anodes are employed, and if the current passed throug 
the tanks be so dense that a high E.M.F. is necessary, 
the cost of electro-refining copper may easily be made ruinously 
expensive. But if the conditions are made and maintained 
favourable, as they can be with moderate care, the cost, should 
not exceed from £3. 10s. to £4 per ton, and has in some 
instances worked out much lower. If due care be exercised in 
the selection of the brand of copper to be refined, this cost 
may easily be more than covered by the value of the gold and 
silver recovered from the sludge in the bottom of the tanks. 

Treatment for Rendering the Deposited Copper Suitable for 
General Use.—The copper deposited in electrolytic refineries, 
though chemically pure, is of a crystalline character, and 

esses but little cohesive strength. It is therefore, in its 
eposited condition, quite unsuitable for the manufacture of 
goods, and is, in fact, only used for the manufacture of high 
conductivity wire for electric purposes, and before being drawn 
into wire it has to be melted, cast into ingots, forged, rolled, 
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and cut into strips. If the copper could be deposited in a tough, 
dense, and reguline condition at the same time that it was being 
refined, a great saving of expense would result. 

The Elmore Process of Copper Deposition.— Numerous experi- 
ments were carried out from time to time with the object of 
attaining the desired end, but none of them resulted in anything 
like practical success until Messrs. Elmore invented the beauti- 
fully simple process of continuously burnishing the copper 
while it was being deposited, without removing the cathode 
from the bath. 

The manner in which this is done may be described as 
follows : A mandrel of iron, or preferably of copper, is mounted 
on insulated bearings in the tank or bath, and a burnisher con- 
sisting of a small prism of agate is caused to travel, like the 
cutting tool in a lathe, along the surface of the mandrel in a 
direction parallel to its axis. While the current is passing, the 
mandrel is caused to revolve by wheel and chain gearing. The 
anodes are arranged at the sides and bottom of the mandrel, 
and as near the latter as can be conveniently managed. If the 
mandrel is of iron it must, before being mounted in the bath, 
be covered with a thin deposit of copper in a cyanide of copper 
bath, otherwise the surface would be attacked by the free acid 
in the bath. As the cupper is deposited on the revolving 
mandrel the burnisher presses with even but gentle force on the 
surface, and breaks down the crystalline formation, converting 
the deposit into a dense, e metal of greater specific 
gravity than ordinary sheet copper. The speed of travel of the 
agate burnisher is so arranged in relation to the depositing 
power of the current that, on the average, a layer of copper of 
not more than ysin. in thickness is deposited in the interval 
between two successive passages of the tool over a given spot. 

The tanks are arranged end to end in double rows, and 
between two rows is placed the line of „ drives 
the chain and wheel gearing by which the mandrels are rotated. 
Between the same two rows is also placed parallel to the axes of 
the mandrels a piece of shafting as long as the row, which is 
propelled alternately backwards and forwards for a distance 
equal to the length of the longest mandrel in the tanks, by a 
screw, resembling the screw of a lathe, and which is placed 
between the pair of tanks at one of the ends of the double row. 
This long piece of shafting carries on slide-bars, resembling the 
slides of a lathe, reste, to which are attached the burnisher- 
holders. Ifthe mandrels are of small diameter two or more of 
them can be mounted in the same tank, the object rug je 
expose approximately the same surface of cathode in each. The 
current passes away from the cathode through a copper brush— 
somewhat resembling the brush of a dynamo— which bears 
m ami the revolving surface of one end of the mandrel. The 
above operations are purely automatic and go on night and day. 
One attendant can attend to 50 or 60 tanks, and thus the 

rocess, in addition to its other advantages, has the merit of 
Deine very economical of labour. 

One of the great advantages secured by the use of the 
burnisher over and above the superior quality of the metal 
obtained is that the current density per square foot of cathode 
may be from three to four times that made use of in electro- 
refining, or in ordinary electroplating. A current of 20 aniperes 
per square foot is commonly made use of, and even 28 amperes 

ve occasionally been employed with perfect success. The 
author need hardly point eut the saving to be effected in the 
first cost of buildings, tanks, and gearing by the power thus 
conferred of depositing at a rapid rate. A current density of 
20 amperes corresponds to a rate of deposit of nearly 9lb. per 
square foot of cathode per full week of 168 hours. 

As in all electric processes, so in this, the greatest care must 
be taken to ensure that there is no loss of current to earth— 
such as would be brought about by leaky tanks—and no 
unnecessary outside resistances—such as would be caused by 
imperfect contacts where the branch conductors are joined to 
the mains. All the observations regarding the means of 
ensuring a perfectly pure copper deposit which have already 
been made with reference to electro-refining apply equally here. 

It is absolutely essential that in cases where perfect continuity 
is desired in the metal deposited there should be 
to the current. The density of the current may be varied 
without producing a severance of the continuity of the metal, 
but if the current were stopped altogether, and oxides were 
present on the surfaces of the anodes, there would be generated 
a back current in each tank which would result in the partial 
oxidation of the surface of the cathode, and a break in the 
metallic continuity when the current was put on again would 
be the consequence. Even if there were no back current the 
surface of the cathode would oxidise in time, for it is well 
known that the free sulphuric acid in the bath would attack 
the copper in the presence of air, and in consequence of the 
rotatory motion of the mandrels, it is highly probable that a 


considerable portion of air is drawn into intimate contact with | 


the surfaces. Hence, in cases where metallic continuity in the 
finished product is imperative, as, for instance, in high-pressure 
steam pipee, or in tubes which have afterwards to be drawn down 
toas er diameter, it is essential that means be adopted to 
render the current continuous. 


| the same place—the light. 
| at the commencement, and that delivered in light at the end, 


no interruption | 


When the metal has been deposited to the required thickness, 
the tank in question is cut out of the circuit, the mandrels 
removed from it, and the liquor run out into a settling-tank 
where the sludge separates out. The copper tube which has 
been formed on it is then removed in one of several ways. It 
may either be expanded off by superheated steam if deposited 
on an iron iig as copper expands more per lineal unit, 
when heated, than does iron ; or it may be put into a machine 
and be subjected to the squeezing action of rollers which 
gradually travel along its surface, the effect being to slightly 
enlarge the diameter of the tube, and thus enable it to be drawn 
off the mandrel. If the mandrel, however, be of copper, the 
tube requires neither heating nor rolling, because the first film 
of copper that is deposited can, by a most ingenious contrivance, 
be separated from the body of the mandrel while still allowed 
to adhere at the two ends. When finished, the two fixed ends 
are cut off in a lathe, and the tube can be easily withdrawn. 


( To be concluded. ) 


EFFICIENCY AND COST OF ELECTRIC LIGHT. 


An admirable lecture was given before the Peterborough Scien- 


| tific Society last week on the above subject by Mr. John C. Gill, 


A.M.I.C.E., city engineer and surveyor, of Peterborough. The 
lecture was fully illustrated by lamps and batteries lent by the 
India Rubber Company, of Silvertown. 

Mr. Gill first explained in an explicit manner the efficiency of the 
electric light as compared with gas in lighting power. The official 
unit of light is the candle-power, the light of a standard candle, 
six to the pound, burning 120 grains of spermaceti wax per hour. 
The lecturer hereexplained combustion of at burner, showed 
and explained the glow lamp, and how the filament is made 
incandescent by passing a current of electricity through it. 
Dr. Julius Thomson, of Copenhagen, has made some careful teste 
of the energy consumed in producing light by sperm-candle, oil, 
and gas, and gave the result as 12°28 foot-pounds per candle-power 
per minute, and as this confirms the results of other independent 
tests where electricity was also used, the mechanical equivalent 
of artificial light, taken for these calculations, was 12 foot-pounds 
per candle per minute. In producing light by coalgas and 
electricity, we start at the same place—the coal, and finish at 
The energy taken from the coal 


can be compared. The last Board of Trade return on the 
manufacture of gas in the United Kingdom shows the total 

uantity of coal used in 1890 amounted to 10,240,000 tons, and 
this produced 103,100 millions of cubic feet of gas. This givea an 
average of 10,066ft. of gas for each ton. The total heating power 
of llb. of average coal amounts to 14,320 unite, one English thermal 
unit being equal to 772 foot-pounds of work. The average quantity 
of coal used in making one cubic foot of gas is, from the foregoing 
figures, '222lb., and allowing five cubic feet to give 16 c.p. for one 
hour, we get 11,520 foot-pounds energy in light from each 1'11lb. 
of coal. But each 1°1llb. of coal contains originally 12,059,412 
foot-pounds of energy, so only 095 per cent. of the mechanical 
energy in the coal is utilised, or, it may be said, the efficiency of 
coal-gas is ‘095 per cent. 

Turning to lighting by electricity, coal is used in a very different 
manner to produce the same effect. But the efficiency of the light 
as compared with the energy in the coal may still be worked out. 
The average consumption of ordinary coal to drive the dynamos 
in central station lighting may be taken at 24lb per horse-power 
hour. Each horse-power at the engine therefore absorbs 35,800 
units of heat per hour, or 27,637,600 foot-pounds of work. Now, 
an incandescent electric lamp of 16 c.p. requires 60 watts of 
electricity per hour. The mechanical equivalent of one watt of elec- 
tric current being 44:2 foot-pounds per minute, the 16-c. p. lamp uses 
159,120 foot - pounds per hour. Ons hp. would therefore supply 12°4 
lamps each of 16 c.p. for one hour, or a total of 198 candles, which 
at 12 foot-pounds per minute would have a mechanical equivalent 
of 142,560 foot-pounds per hour. But it has been seen that to 
geb this energy at the lamps coal is used at the boiler, the energy 
of which amounted to over 27 million foot-pounds, and working it 
out exactly the efficiency is 516 per cent. The respective effici- 
ences are therefore coal-gas 095 and electricity ‘516 per cent., 
the proportion being as l to 54. Both processes seem at first 
sight to be exceedingly wasteful, as by the better of them there isleas 
than 1 per cent. of the energy in the coal utilised, while more than 99 
per cent. is wasted. But the great object of the comparison was to 
show that electricity will give five times more light than gas from 
the same amount of coal, or, to put it in another way, llb. of coal 
will give five times as much light when used through a steam 
engine and dynamo as when made into gas. This fact must in 
course of time tell in favour of electricity. 

Mr. Gill then proceeded to explain the electrical unite, watt, 
ampere, and volt, and remarked : The time is coming when ev 
ordinary mind will have a fixed idea of a watt of electricity, just as ib 
has now of a gallon of water or a yard of ribbon. For the present pur- 
pose it is sufficient to bear in mind that one watt is 1-746th part of 1h. ; 
A 16-c.p. zap requiring 60 watts i hour of electricity, for 1,000 
watts wo should have 265 candles. Taking a flat-flame gas burner to 
give 12 candles for every 5ft. per hour consumed, we have 2,400 
candles for each 1,000ft. of gas. The ratio between the lighting 
power of 1,000ft. of gas and one kilowatt of electricity is therefore 
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as 9 to 1, and to be of equal cost, light for light, the price of one 
kilowatt of electricity should be jth of the price of 1,000ft. of gas. 
With the price of gas at 3s. 4d. per 1,000 cubic feet, as in Peter- 
borough, the price of electricity to supply the same light at the 
same cost should be 44d. per kilowatt-hour or Board of Trade 
unit, At Newcastle-on-Tyne the price is 44d. per kilowatt, 
and therefore electricity is sold at Newcastle at the same cost, 
light for light, as gas at Peterborough. But it is hardly 
fair to want the electric light supplied at the same price as gas. 
It is so much brighter, purer, cleaner, healthier, and safer that ite 
market value is higher. Thus we find that there is a great and 
constantly growing demand for electric light in Bradford, where 
it is sold at 6d. per kilowatt, although the. price of gas is only 
2s. 3d. per 1,000ft. Electric lighting has large collateral economic 
advantages when compared with gas. Enquiring whether the present 
price of electric lighting will be maintained, or whether there is any 
prospect of ite boa pita tw the lecturer gave the reply with the 
test certainty that it will become much cheaper than at present. 
eday of experiment is passed, and the permanent electric lighting 
lante now erected are amongst the most efficient of machinery. 
ut there is a monopoly in the manufacture of the glow lamps 
which keeps up the price. Two years hence the Edison-Swan 
patents will expire, the manufacture will be open, and the cost 
considerably reduced. Another reason why we may safely predict 
a lowering in the price of electric lighting is that the interest on 
capital and the maintenance expenses of a large central station 
plant are just as heavy when supplying only one-third of their full 
capacity of lamps as they are when running with a full load. This 
is just what is happening now, and the electric lighting industry 
is passing through that season of heavy outlays and small returns 
through which every new industry has to pass. It was exactly the 
same with gas when first introduced, and gas p an now pay 
good dividends. As with gas, so with electric light — the greater 
e demand the cheaper the supply. There can be no denying the 
fact that the past year has been one of extensive progress in 
electric lighting. The Act of 1888 made successful lighting by 
electricity supply companies possible, yet there are already com- 
panies registered whose authorised capital amounts to £5,300,000. 
his will compare favourably with any other new industry, and it 
must be borne in mind that this sum of five and a quarter millions 
devoted to olectric lighting is independent of the electricity 
supply works established in many towns by the local authorities. 
A vote of thanks was cordially given at the close, 


CANTERBURY. 


The following is the report of the committee selected 
to report upon the drafts of agreement and deed of transfer 
submitted to the Canterbury Town Council by the 
solicitors to the Brush Electrical Engineering Company, 
Limited : 

The committee having had under consideration the drafta of the 

ment and deed of transfer submitted by the solicitors to the 
Brush Company to report that in the opinion of the committee 
one of the first and most important points to be assured is the 
stability of the company to which the transfer of the Canterbury 
Electric Lighting Order, 1891, is to be made. The original pro- 
ition was that the Council should transfer the order to the 
rush Company, or to a local company to be formed in all respects 
to the satisfaction of the Council, but in any event it was 
understood that the capital was to be £50,000, for which 
the Brush Company was to be answerable, it being pro- 
posed that a sum of £15,000 should be called up to commence 
with. The draft submitted to the Council provides for a transfer 
of the order to the Canterbury Electricity Supply oar 
Limited, a subsidiary company formed under the auspices of the 
Brush Company and at present existing only in name, having no 
capital subscribed except seven shares taken by the seven sub- 
scribers to their articles of association, who are officers and 
pine bee of the Brush Company. The draft provides that the 
capital of the Canterbury Company shall be increased to £50,000, 
but it is pro to start with a subscription of £15,000 only, 
and it is provided by the agreement that if there is a failure to 
obtain subscriptions to the extent of £15,000 before June 1, 1892, 
either party to the agreement may determine it. It is scarcely neces- 
sary to point out the difference in point of stability between a com- 
pany with £50,000 subscribed and £15,000 paid up, and a company 
with a subscribed capital of £15,000 fully paid up. Having regard to 
the importance of desling with a company of stability, your com- 
mittee consider that if this transfer is to be made to the Canterbur 
Company, the Council should have safeguard by the Brush 
Company's guarantee to the extent of the £50,000 capital, so 
that the money may be called up and may be forthcoming as 


uired. 

"Tt was stated on the original proposition that the Brush Com- 
pany would commence the work of electric lighting directly a 
transfer of the order was made, but the present draft makes the 
whole transactions depend on theraising of £15,000 by this Canter- 
bury Company. If, however, the precautions suggested above 
as to t erring to a stable company are adopted, this difficulty 
disappears. 
The committee further consider that the compulsory area of 
supply should be increased by the inclusion of Bridge-street, 
B street, and Palace-street. 

With reference to the powers for the Council to repurchase the 


undertaking, your committee consider that no claims should be 
made for compulsory purchase, and provisions are required that at 
the expiration of 42 years the Council may repurchase under the 
terms contained in the Electric Lighting Acts. 

No limitation is contained in the draft as to the amount of 
dividend which the company taking over this order may make, 
but your committee consider that it is most important that there 
should be some limit, and propose that after the company has 
received a cumulative dividend of 7 per cent., one-half of the 
excess profit shall be applied in the reduction of the price of 
electricity and the remaining half shall be taken by the company. 

Provision should also in the opinion of your committee be made 
for the following matters : 

That the company taking the order shall not transfer to any 
other company without the consent of the Council. 

That the expenses incurred by the Council in negotiations and 
in the transfer of this order be paid by the Brush Company, this 
being part of the terms arranged. 

That the cost of obtaining the provisional order, not exceeding 
£350, shall be paid by the Brush Company on completion of the 
transfer of the order. 

That the local authority or the undertakers may apply to the 
Board of Trade every seven years for revision of the maximum 


price. 

That the usual provisions for security and execution of works— 
the keeping and audit of accounts—and other necessary owes 
and provisions for the protection of the local authority, and which 
are usually inserted in provisional orders ted to companies, be 
embodied in any document transferring the order. 

That no promotion-money shall be paid by the Canterbury 
Company. 

That the order shall lapse to the Council if the company taking 
the order fails to carry out ite obligations. 

Alderman Cross, in moving the adoption of the report, said they 
would see that the sub-committee had gone very fully into the 
matter of electric lighting. They had had the provisional order 
before them and had gone through it in detail, and also the agree- 
ment drawn up by the Brush Company. The whole of their pro- 
ceedings had been embodied in the report, and he would, therefore, 
without any further remarks, move its adoption, and that a copy 
of it be sent to the solicitors of the Brusb Company. 

The report was adopted. 


CHESTER. 


The following report by Mr. Alderman Gilbert, Mr. 
Councillor Stevenson, and the city surveyor, after their 
inspection of various installations, has been presented to 
the Chester Watch Committee : 


Brighton. —Brighton represente the two systems of distribution 
in operation in the same town—viz.: 1. The high-pressure 
alternating current, supplied by the Brighton and Hove Electric 
Light Company. 2. The low-pressure continuous current, supplied 
by the Corporation of Brighton. His Worship the Mayor received 
the deputation most courteously, accompanied by Mr. Moon, 
chairman of the Lighting Committee, and other members of the 
Town Council, with Mr. Tilstone, the town clerk, Mr. Wright, 
local manager, and Mr. Nebel, superintendent of works, from 
whom the following information was obtained: The high-tension 
electricity is distributed by means of overhead wires from the 
Brighton and Hove Electric Light Company’s central station. 
The company has existed for upwards of 10 years, and the Town 
Council are somewhat indebted to them for working up the business 
which, though steadily increasing, is stated to be at present an 
unprofitable one. The company unsuccessfully applied for a pro- 
visional order, and opposed the one granted to the Town Council. 
Subsequently there were negotiations to purchase the company’s 

oodwill and plant for £7,000; this was not carried through, as 
the Town Council would not adopt the Lighting Committee’s 
recommendation. A slight variation in the light was observed for 
a short period at the hotel at which the deputation stayed, but 

rinted testimonials show that consumers are very well satistied. 

he installation was by Messrs. Hammond and Co., electrical 
engineers and contractors, who have also been eng on the 
central stations, etc., at Eastbourne, Hastings, West Brompton, 
and Madrid. This firm’s tender has lately been accepted for the 
first installation of the light for the Dublin Corporation, under Mr. 
Harty, the borough surveyor, and Mr. Manville, electrical 
engineer. The streets of Brighton are lighted by gas only; the 
gas works belong to a company, the charge for gas being 2s. 9d. 
per 1,000 cubic feet, and it was observed that the majority of the 
tradesmen were not supplied with the electric light, and that the 
larger hotels provide the electrical machinery and appliances for 
their own lighting pur ; and, notwithstanding that the town 
of Hove is served by this company, it has advertised ite provisional 
order for sale. The Town Council of Brighton have borrowed 
£30,000 for a period of 30 years, and are now applying for a supple- 
mentary loan of £8,500 ; the eventual total cost of the installation 
(including £7,000 for site of station) is estimated at £42,000, and 
this sum it is calculated will supply 10,000 lamps (the usual 
average, 5,000, being lighted at one time). This station is now 
supplying 2,500 gru with current at 7d. per Board of Trade 
unit, the number lighted at one time being, say, 1,200, and the 
largest single ins tion being 300 lighte at the Alhambra. "The 
Corporation cannot ascertain profit or loss, having had only two 
months' experience ; an opinion was expressed that loss must arise 
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on the present output but that if the maximum is suppen, 
profit may be made, as the only increased outlay will be 
in the direction of wages, fuel, etc. Coal costs at Brighton 


228. per ton, the best Welsh steam coal being preferred. 
The Mayor and members of the Council consider the low-pressure 
continuous-current and storage battery system the t for 


compact areas (1] miles greatest distance), and therefore for 
Chester. They advise keeping the order in the hands of the 
Corporation, having great faith in the future of the electric light. 
The electric light cost, calculated lamp v. lamp, is double that of 
gas, but greater illumination is obtained ; the consumers' expecta- 
tion is met by giving a better light, besides improved conditions 
of health and cleanliness ; smaller fire risks, clearer atmosphere, 
and non-destructive effects are also advantages which are claimed 
for the electric light v. gas. A very successful installation was 
examined at the shop of Mr. Cowell, North.street, and that 
entleman expressed himself highly delighted with the result, and 
rom enquiry at the hotel the cost of five lamps supplied with current 
by the Brighton and Hovo Electric Light Company for three and 
a quarter hours is 7d. The Corporation do not put in the fittings on 
the consumers’ premises. It was noted from the experience at 
Brighton that sub-contracting would not give the best station 
results ; that limited space is undesirable ; that the testing-room 
should be away from the works ; that duplicate steam-pipes would 
be aoa ; and that tbe appliances, such as switches, etc., 
should not be placed in immediate proximity to the engines. The 
area of supply equals one mile square, and up to the present time 
about 20 miles ot cables have been laid in small subways under the 
foot ways, etc., of the streets. Theland on which the central station is 
erected is about half an acre in extent, and the plant consists of: 
Three Lancashire boilers, 28ft. by 74ft., one as a stand - by, with 
space for three additional ; three compound direct-coupled engines, 
each developing 98 i.h.p. at 450 revolutions, and supplied by 
Messrs. Willans and Robinson; dynamos, apparatus, electric 
instruments, and appliances were supplied by Messrs. Siemens 
Bros, Goolden and Co., and others; two sets E. P. S. batteries, 
first cost £2,700, estimated life four to five years ; several descrip- 
tions of meters in use, ranging from 25 to 100 lights, highest price 
£10, prime cost ; the Aron £5, or on hire 103. per year. One lamp 
will hardly register in certain meters. The Edison is considered 
very accurate. The Corporation keep in repair and regulate all 
meters. The working hours at the station are from 2 p.m. to 10 
p. m., when steam is shut off, the batteries supplying current for 
the remaining 16 hours. Sixty-six lights were being supplied at 
the time of visit —11 am. The electrical engineer employed at 
uA guns as also at Bradford, Portsmouth, and St. James's, Pall. 
„ was Mr. Shoolbred ; the principal contractors were Messrs. 
Sharp and Kent. 

St. Pancras. —The Mist of St. Pancras (pioneer in London of 
municipal enterprise in relation to electricity) commenced their 
supply on the 9th November, 1891. The installation is of a first- 

type, and the latest example of the low-pressure continuous- 
current and storage battery system, as applied to street and 
house lighting, and for motive power. Mr. Pyecraft, the vestry 
clerk’s representative, and Mr. Baron, the official in charge, were 
present at the inspection, and they considered that the low- 
pressure system would economically serve areas with distances 
extending three-quarters to one mile, and with sub- stations at 1] 
miles, the extreme distance in the lighting area of St. Pancras 
being 54 miles from the central station. The capital expenditure 
is made up as follows—viz. : 


pug PETS £10,000 
Fuildings and plant, including five miles of mains. 50,946 
Royalty for use of three-wire mains 909 
an,, ð V x8 1,988 
BUD-SUALIOD. 22: ssnsss, 8 550 
Weighing machine eene 100 
Public lighting (90 lamps)  ................. eee 900 
|^ MM TREE 1,000 
Opening expenses .. uu. sese . . 50 
Contingenelſeeees scsessososecosoeososese 3,557 

Jf1 x £70,000 


This sum is to cover an installation of 10 000 16-c.p. lamps or 
their equivalent. The charge per Board of Trade unit is 6d., and 
contracts for supplies equal to 6,000 lamps have been sealed by 
the Vestry. The lamps for street lighting are supplied direct, 
and are of excellent design and fixed on the central line of the 
carriageways at average distances of 50 yards. The current is 
supplied by two dynamos for this direct lighting. The steam is 
shut off at certain hours for the house lighting, and if current is 
then required, it is served by storage batteries and the three-wire 
system of main distribution. The cables are laid in brick and 
concrete subways under the footways and carriageways, and dry 
air is driven through the subways from the central station to 
expel moisture, etc, The chimney stack is 170ft. high, and the 
exterior is utilised to assist the condensation of steam, by means 
of large exposed surfaces of corrugated iron plates affixed 
thereto. Coal is supplied to the station at 21s. perton. Six 
Babcock and Wilcox boilers, working up to 240lb. pres- 
sure; 11 Willans and Robinson’s triple expansion engines, 
170 h.p., with a system in application for condensing ; pp’s 
an Brockie-Pell arc lamps for street lighting ; Electric 

nstruction Company's No. 55 battery, having trans- 
parer glass containers. The loss on storage equals 15 per cent. 

easurement of electricity by meters. Charge 2s. 6d. per quarter 
(smallest size). Prime cost of Ferranti's metor, £6. Frager's 
meter working similar to clockwork. Prof. Henry Robinson was 
the electrical engineer employed by the Vestry. 
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Kastbourne.—The Eastbourne Electric Light Company is stated 
to be the pioneer company of electric lighting. Capital £28,000, 
Debentures pay 6 per cent. The old central station has been 
removed, and changes have beeu and are being made in the 
machinery, and this 1s now fixed in an old building formerly used 
as a brewery. The Corporation opposed the V 
order up to the last moment; and the Board of Trade imposed 
underground wires, which are carried under public streets in 
cast-iron pipes: 12 miles of mains are laid. The majority of the 
shops take the supply ; the furthest point of supply being 24 miles 
distant from the station. The high-pressure alternating current 
of 1,800 volts at the central station is transformod by converters 
to 100 volts on the consumer’s premises. The Brush electrical 
machinery, driven direct froma special engine, is used for the Parade 
lighting, starting one hour before sunset, and closing down at 11.30. 
This ublic lighting consists of 16 Brush arc lampe, 1,000 c.p. 
to 2, ps each of which costs 34d. por hour, or a total for the 
16 lamps ot £480 per year. The number of incandescent 16-c. p. lamps 
is given as 2,000 to 3,000, and a total of, say, 6,000 could be sup- 

lied with the present plant, price 10d. per unit coal 268. per ton. 

he day’s run commences two hours before sunset, and ceases at 
l a.m., an ordinary semi-portable engine working the remainder 
of the 24 hours. The plant, as altered. includes Fowler's tubular 
boilers, 140lb. pressure; Fowler's 150-h.p. compound engines, 
driving dynamos by belting, and working up to 200lb. steam 
pressure ; Elwell and Parker's dynamos, running at 400 revolutions 
per minute; Westinghouse meters hired at 5s. per quarter; prime 
cost ranges from £3. 10s. to £5. The engineers and contractors 
employed were Messrs. Hammond and Co. 

Wed Brompton, —The West Brompton House-to-House Electric 
Company was formed in 1889, and the provisional order was 
uno posed by the Vestry. Capital of company, £70,000. Last 
week s net profit said to be £180. The installation was the best 
example which came under the notice of the sub-committee of the 
high-tension . current system with transformers to low 
tension conveniently placed at or near the premises and small 
areas supplied with electricity. Mr. Gay, manager, lucidly 
explained the arrangements, aided by a plan of the district 
showing all the wires laid permanently or temporarily, with 
buttons indicating the number of lights for each consumer. The 
central station is designed for extension up to 12 engines and 
dynamos to suppl 40,000 lamps; at present there are 19,000 
lamps installed, the number lighted at one time being about 
8,000. The charge made is 8d. per unit; coal 228. per ton. 
The representatives of the company are strong advocates of 
the method of distribution by means of high-tension electricity, 
the great advantage claimed being the easy method of supply to 
one or more consumers at considerable distances from the central 
station ; it is said there will be little difficulty in transference to 
low tension when the area of supply becomes more compact. It is 
stated that the first heavy cost of machines and mains to supply a 
few consumers at long distances on the high-tension system is 
fully counterbalanced by the cost of the four required sub-stations 
to the square mile, and the battery storage loss rising up to 30 per 
cent. under the low-tension system. There are 20 miles of mains 
laid in cast-iron pipes the largest diameter of pipe being 6in. 
The plant consiste of four Babcock and Wilcox boilers, 12015 to 
l45lb. pressure; four Fowler's compound horizontal (non - con 
densing) engines, one only working after 12 p m. ; Lowrie-Hall 
type of dynamos, driven by ropes from grooved flywheels of 
engines ; Westinghouse meters, small size hired at 5s. per quarter. 
Messrs. Hammond and Co. were the electrical engineers and 
contractors to this com ny. 

It will be Dand. that the coal cost at Chester is bub 
one half the price paid in the towns visited, and this 
fact, coupled with information derived from various returns, 
documents, pamphlets, and estimates, demonstrates that Chester is 
well circumstanced and favourably situated for an installation of 
the electric light, and as time” is an important element as rav 
the lapsing of the Town Council powers under the provisional 
order, the members of the deputation advise— 


l. The introduction of electric lighting for part of the area 
within the city boundary. 

2. That the central station be so designed as to be capable of 
development with the smallest poseible rebui'ding, or alteration 
of machinery. 

3. That not more than £15,000 to £20,000 be expended in pro- 
viding a first installation. 


(Signed) LEONARD GILBERT, 


ANTHONY STEVENSON. 


COMPANIES’ MEETINGS. 


CITY AND SOUTH LONDON RAILWAY COMPANY. 


The fifteenth ordinary general meeting of this Company was 
held at Winchester House, E.C., on Tuesday morning, the chair- 
man, Mr. Charles Grey Mott, ier, A 

The Secretary, Mr. W. F. Knight, having read the notice con- 
vening the meeting, 

The said : Before proceeding to move the adoption of 
the report, I am sure I shall be . your feelings as well as 
my own in saying how much sorrow and sympathy we have felt 
with the Prince and Princess of Wales in the loss of their son the 
Duke of Clarence. His loss has been a sorrow to the whole 
country, and the whole country has sympathised with it. But to 
us it comes home especially, for it is now little more than a year 
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ago since he was present at the opening ceremony of this railway. 
e came there at his own request. He took a strong interest in 
the line, and showed that he fully appreciated the great benefits 
that a line like this might bring to this country as well as to 
others. Iam suro that we all feel and will desire to express our 
deepest sympathy with the Royal Family in their sad bereave- 
ment. 

It now becomes my duty to move that the report and accounts 
now presented be received and adopted. I regret that we have to 
meet you again without the declaration of a dividend on the ordi- 
nary stock. During the first half of the present year we had, in 
company with many other lines, an unsatisfactory traffic. Our 
line is especially affected during the holiday season by the absence 
of our regular travellers, but we expected that this would be far 
more than made up by the increased traffic which we should 
receive owing. to the cricket matches at the Oval. Unfortunately, 
the weather was so extremely bad, as you know, during the whole 
of that period that there was hardly a match that was in any respect 
a success, and we got little or no additional traffic from that source. 
The result was that our average receipts for the first quarter of 
the half-year were only £704 a week. After the holida season 
was over, and people began to get more confidence in our line, our 
traffic an steadily to increase; so much so that in the second 
quarter of the half-year our average receipts were raised to £802 
per week, We have tried to improve. We thought that part of 
the want of increase in traffic in the first half might be due to our 
fares being in excess at some periods of the day, and that a reduc- 
tion of these fares might produce an increased income. We did 
reduce and vary them, and on the whole we think that so far the 
reduction has been successful. But in some cases we have since 
found that we can increase them again without losing the traffic, 
and we are taking every opportunity we can of carrying out 
that policy. The reduction of the fares is evidenced in the 
following way: The average fare for a 5 in the first 
half of last year was 1 9d. In the second half it was reduced to 
1°7d., inclusive of season-tickets. The reduction of that decimal 
between 7 and 9 amounts to more than £2,000 in the half-year, 
but it has been more than made up by the increased number of 
passengers we have carried, and so on the whole of the half-year 
we show a total increase in receipts of some £600. When we began 
to raise the fares, as we did on the lst November last, we intro- 
duced a system of season-tickets which has been largely availed of, 
and the number is steadily increasing, and I am glad to say that 
those which bave just expired are nearly all being renewed, showing 
that the season-tickets have met a demand, and that we are 

iving satisfaction to their bolders. The great fault of the 

e is the want of traffic and of sufficient receipts. Our 
receipts per train mile are 2s. lid. Now the average receipts 
of some of the railways in ar Soaps are about 5s. per train 
mile, and on passenger lines they usually somewhat exceed 
that figure. Our expenses per train mile have been only ls. 73d. 
The expenses of an ordinary steam railway are 28. 9d. So that, 
you see, our expenses per train mile are very much lower than in 
the case of steam trains. But, of course, our trains don't carry as 
large a number of passengers as those on an ordinary steam rail- 
way. I will come to that point directly. Our total expenses 
appear to be very high —they always are high in the early stages 
of a new railway—they amount to 76 per cent. of the receipts for 
the half-year. But when you compare them with those of an 
ordinary railway you must recollect that we have, in addi- 
tion to the traffic of a steam railway, the lifte which 
take the passengers up and down, which are, of course, 

uite extraneous to ordinary railway working on the surface. 
tf you deduct the cost of working these lifts, you will find that 
our expenses for the past half-year are reduced to 664 per cent. of 
our earnings, which is a fair comparison with a steam railway. If 
our receipts had also increased at so fair a rate that instead of 
having a little over £20,000 we had had £30,000, we could have 
carried that traffic at little or no practical increase in expenses, 
and our working expenses would have been reduced from 664 per 
cent. to 45 per cent., which is lower, as you know, than almost 
any steam railway in the kingdom. In the early stages of a railway, 
as I said, the percentageof expenses is always higher than is the 
case afierearda; as the traffic develops. I will give you one or two 
instances which will show you this. The Brighton Company's 
expenses in 1867 were 85 per cent. of their receipte. Their 
expenses last half-year were 48} per cent. of their receipte. Sothat 

ou see the growth of traffic brings down that „ 
largely. About the same time the London, Chatham, and Dover's 
Therefore, as far as our position compares 
with theirs in point of age, we are very much in advance of what 
they were at that time, use we are only a year old, but at the 
time I have quoted these railways were many years old. Our 
expenses this half-year have shown certain decreases, which have 
aafortunately been counterbalanced by certain increases on the 
other side. Some of these are auch items as increase in compensa- 
tions, one or two claims aronga against the Company which we 
thought it better to settle. They were not very just claims, but 
they were small things, and have cost us £92. Rates and taxes 
increased to the extent of £152 over last half-year. Locomotive 
expenses have decreased by £383, and traffic expenses have 
decreased by £38. Maintenance of line has increased, 
because we have the whole maintenance upon us this half-year, 
whereas we had not in the last half-year. There is a small increase 
in general charges. The result of this is that the expenses as com- 
pared witb the previous half-year show a trifling decrease. I am 
sure it will be very interesting to you, after we have had a year’s 
experience of working by electricity, that I should give some facte 
and comparisons in regard to it, which we were not able to give 
before. Of course we cannot say for a moment that the present 


percen was 71. 


condition of our working is by any means perfect. We are im- 
roving it every day, and I hope we are going to lessen its cost. 
will give you a few of the results which we have learned so far 

during our experience of the last 12 months. Look, first, at our 

locomotive expenses, which are, after all, the key to the question 
of electricity versus steam. These di wakes are 7:88d. per train 
mile. Now, the locomotive expenses of the main lines of the country, 
such as the North-Western, Great Western, Midland, and Great 
Northern, will be something over 9d. per train mile over the past 
half-year, against our 7 884. But that is not all. Our ch of 
788d. includes a price for coal which covers all the carriage trom 
collieries and carriage to our depót. In the accounts of the other 
companies tho coal is charged as at the pit’s mouth, and there is 
no cartage put on it at all. If you deduct from our accounts for 
coal the amount which we should have paid for it if we had been in 
the position of the other companies, you will find that our cost per 
train mile is reduced to 6 6d. against their charge of 9d. The 
expenses per train mile of the large companies which pay carriage 
on coal, such as the Brighton, are not 9d., but over 1 In refer- 
ence to the relative economy of electricity and steam, it will be 
interesting to consider what are the advantages which we can 
claim for electricity. We have told you in our report that ‘‘ after 
the experience of the past year, there is every reason to be satisfied 
with the use of electricity as a motive power for the working of 
this railway, and for a confident belief that when all the details are 
fully perfected it will be found to be at once safe, convenient, and 
economical.” Its safety we have proved, because we have had no 
accidente. Its convenience is, I think, proved, and will be far 
more so in the future than in the past. Its economy is what I am 
now coming to. I have told you that our dw were ls. 73d., 

Against the usual steam railway figure of 28. 9d. per train mile. 

eir (the steam railways) reply to that is, of course, ‘‘ Your 
trains are very much smaller and lighter. " Well, that is perfectly 
true. But you must recollect this, that the average number of 
peo le that we take in a train—in fact, have taken in the last 
alt-year—is 47. We are really capable of taking three times that 

amount. The ordinary steam trains all over the country carry 45 

Lys da ih per train mile, and the rest of what they carry is 
eadweight, that is not paying them. I hold that, instead 

of running huge trains only partially filled, it is better 

to run smaller and lighter trains which hold a vastly larger 
proportion of 5 to their weight; and that you had 

etter increase the number of these light trains than have fewer 
ones of very much heavier weight. It is more conducive to the 
public convenience, and in the end will, I think, be found more 
economical. One of the results of our working is this: In an 
ordinary steam train it is generally reckoned that a ton weight of 
carriages will provide for three passengers. Of course I am not 
speaking of trains like the Pullman, but of ordinary ones. In our 
trains for every ton of weight we can accommodate five persons, 

so you will see that in our electrical arrangements we have a 

decided advantage in point of weight over a steam railway. I 

was very much surprised on reading a report of the Metropolitan 

Railway meeting the other day to see it stated that that very 

able and expe once’ railway chairman, Sir Edward Watkin— 

whom we look upon as an especial expert in rail. 
way matters, and whose opinion is always valuable — had 
told his shareholders that he had considered the question 
of electricity, but that he understood that an electrical 
engine could only draw a train equal to ite own weight. Now let 
us see how far that is correct. An ordinary steam-passenger 
locomotive such as run on our main lines will take, it is usually 
reckoned, three times its own weight behind it. That is to say— 

I am speaking of enger trains—that if you have an engine 

80 tons in weight, it will take 240 tons behind it. Our electric 

engines are at the present moment always taking more than three 

times, and even four times their own weight. And you must 
recollect that in running over our line we are taking that weight up 

an incline, tbe ruling gradient of which is l in 27, with a 

reverse curve of about two cbains in radius. Now Sir Edward has 

not got a steam engine which will take an incline like 
that. We are therefore surpassing with electricity the powers of 
steam relatively to the work done. These are important facts to have 
learned in our last twelve months. Our average 5 of working 
at the present moment is 13 miles an hour, including stoppages. 

We ought to work, and we reckon to work, rather faster than that, 

and we hope to do so one of these days, but you will recollect that 

that is considerably above the average speed of Metropolitan Inner 

Circle trains. They don’t attain a speed of 13 miles an hour 

including stoppages. I think I have shown you in figures that 

although electricity is only in its infancy as regards this line, 

which is the first of its kind, and has only been in operation a 
ear, and there has been no time or opportunity to ly perfect 

it, though we improve it from day to day, I think you will see 

that electric power in the future is not a matter that the engineers 
can afford to despise. I confess that, having had a very long expe- 
rience of the management of steam railways in this country and 
elsewhere, I cannot help feeling that the facts that we have learnt 
in the past year point to the substitution very largely, and at no ve 

distant date, of electricity for steam over the railways of the world. 

It is always well when you have got to a certain point to look back 

and see what your expectations were. If you will look back to our 

original prospectus—it only referred to the line to The Elephant 
Castle—you will find that we estimated for a very high traffic. 

I believe, if you will follow our advice and allow us to carry out 

the plans that we have in view, that the time is not very distant 

when these traffic expectations may be realised, large as they were. 

If you look also at the expenditure, you will find that in our first 

estimate—and you recollect that that was an estimate based upon 

what was supposed to be an extremely economical mode of working, 
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viz., the cable system—the amount of our expenses proportionately 
per mile rather exceeds the amount at which we are now work- 
ing After I had gone into that eetimate very carefully, I con- 
ered it very doubtful if it could be adhered to, that it was too 
low, and in the second prospectus we raised it considerably. I 
don’t think, from what I know, that it would be possible to work 
this line by a cable system, even if we desired to do so. The cable 
is an excellent system for certain purposes, and it is extremely 
good where there are a number of hills, because there you get the 
effect of gravitation one way Belping to ascend the other. On the 
other hand, to work a railway such as this with the enormous 
traffics we should have, and are likely to have, by the cable, would 
involve an enormous strain on that cable, and would require a very 
strong and heavy one—so heavy that ite weight would probably be 
twice the weight of all our locomotives put together. Then the 
difficulty of working round a curve, aud the friction involved in 
working over pulleys in a line of this kind, would be very great. It 
appears to me, therefore, that our views as to expenses are fully borne 
out. It is clear that if you have that very large weight (the cable) 
to move before you move the train, combined with friction, you 
cannot have as economical an arrangement as with light electric 
engines. I think, therefore, you will see that we are justified in 
what we have stated in the 1eport, and that the future of our 
electrical working is a very promising one indeed. Most of our 
line—nine-tenths of it—is a good one and well constructed ; one- 
tenth, I am sorry to say, has been an engineering blunder— that is 
to say, King William-street Station and the inclines leading to it. 
The station is too short, the inclines are too severe, and the curves 
are very heavy indeed as you come into it. We want, if we can, 
to add another carriage to our train. We can’t do it because of 
King William-street Station. The inclines also up to that station 
are at the present moment involving us in a vast expense for 
additional power, that would be quite unnecessary if we could get 
rid of them, and if we could do this we could work the line very much 
cheaper. The station cannot be enlarged, because there is the Monu- 
ment in front of us, and we are not allowed to approach nearer to 
that structure, while on each side we have very large buildings, 
the ground on which they stand being mostly made ground, 
having been raised at the time that London Bridge was built. 
Therefore we have only to consider if we cannot in some way get 
rid of the station and inclines, which constitute only a very small 
portion of our line, a few hundred yards, and fortunately not a 
very expensive portion, while it would always be extremely useful 
even if we substituted other lines for it at a future date. In order 
to improve and get our line into such a condition that we can 
work it economically and meet the growing traffic, we think there 
is no means other than by making a through station in the City 
instead of having a terminable one. All the steam railways that 
come into the City, with the exception of the Metropolitan, have 
terminal stations, and much they regret that this isso. Everyone 
of the terminal stations are taxed to their utmost with a constantly 
increasing traffic, and have a problem to solve which it will take 
the very wisest heads to deal with in the future. With a 
terminal station it takes from four to five times as long to deal 
with a train as it would if it was a through station. So you have 
to have large siding accommodation, which is always getting 
choked, and yet it is almost impossible to extend it. You know 
the enormous expenditure the Great Eastern are going to in 
widening Liverpool-street Station, and yet it will only be a few 
p ore the block will come upon them again. With all this 
owledge before us we feel that before we have gone to the 
expense of ries ag extensive terminal station, it is wiser at 
once to take the line through the City, and make our terminal 
station where we can acquire land at very small cost. If we can 
have through services you will at once see the enormous difference 
they will make. We can deal at once with the growing traffic ; 
we can accommodate the excess traffic in the morning and 
evening, and at very much less cost per train mile than we are 
doing now. We have power far in excess of our immediate wants 
if on T we could utilise it we could work a much longer length of 
line than we are able to do now. All this points to the wisdom 
and 5 of anying out the plans which we have now 
deposited in Parliament (Islington Extension Bill). We have 
looked about us to see in what way we can make these plans 
work as economically as possible. We have arranged with the 
pate pre ly oa for a station at the bottom of Denman-street, 
and they will be able to throw upon us at once a large passenger 
trafic. The moment that station is opened it would be utilised 
to a very large extent quite apart from the additional facility it 
would give to our own line, and the traffic that would naturally 
come from passing through the City, and the traffic promises 
for that line are exceedingly good in every way. But we felt, in our 
present financial condition, we might have some difficulty in 
raising capital to carry out the work; we have therefore taken power 
for . out such portions of it as are necessary by indepen- 
dent capi Having control of it, however, we can make arrange- 


mente by which this Company will have all the benefit without the 
risk, I think we see our way 1o find the capital. This question 
of independent capital or not, is not to be determined now, but 


after the Bill has been obtained. It will then rest with the 
Company whether they carry out the work or not. I would gladly 
ol vais ned the application to Parliament if we could. We 
consi every possible means of coming to you and saying, **It 
is desirable to postpone it" ; and it ia only under the strongest 
feeling that you cannot, with proper regard to the interests of this 
Company, postpone that application —no ! not for a year—that we 
put it before you. We have considered the matter in every way, 
and we have come to the absolute positive conclusion, that it is 
essential to the interests of the Company that that Bill should go 
on. We ask you as Directors—we have a good deal of knowledge 


which we cannot quite impart to you, because it would only 
injure the Company— we ask you for your confidence and to 
the Bill. If there are any here who think that that Bill is 
not in the interests of the Company, then as far as I am 
concerned I must bow to your decision, but I say that I am not pre- 
red to carry dn the business of the Company if this is your mind. 
am so thoroughly and completely convinced that the future 
success of this line is promptly assured if that Bill goes on, and is 
certainly risked if it doesn’t, that I am prepared to place my 
position before you on that question. I now beg to move that the 
report and accounts be received and adopted. 
his was soconded by Mr. Sampson Hanbury. 

Mr. Turnbull asked as to the hitches that had occurred on the 
line from time to time. 

Mr. Drake thought their little enterprise ought not to be com- 
pared with large railway undertakings. Theirs was a useful and 
might prove a profitable line, but it was very small, and if they 
carried out the Clapham extension in accordance with the Bill they 
had obtained but not utilised, he thought they might hope even- 
tually to attain to a fair remuneration for the money they had 
expended. Whatever was the outcome of the application to 
Parliament for the extension to Islington, one thing was very 
certain—viz., that heavy charges would come upon that Company. 
Lawyers, philanthropists though they were, did not work for 
nothing asarule. The line was esteemed by all to have the three 
points of safety, speed, and comfort. It was a necessity now for 
the locality through which it ran. He would submit that having 
3d. to spend, they should not try to make it do the work of 2s. 6d. or 
38. He advocated the carrying out of the extension to Clapham, 
by doing which they would be making certain if slow progress. 

Mr. Middieton congratulated the Board on the reduction in 
running expenses, but would impress on them that there was yet 
scope for considerable further reduction in his opinion. He hoped 
they and the officials would devote their energies to this question 
rather than to that of the extension. 

Mr. Van Laun asked whether it was a fact that electricity as & 
motive power had practically failed on that line. He felt sore at 
coming year after year to hear the same story that they were not 
to receive a dividend. "They did not want to be too hard on the 
Directors ; still, they were responsible for what the engineers had 
done, and the engineers had practically misled the Company. He 
noticed, with a certain amount oi bitterness, that they were asked 
to extend this failure. He represented two companies that held 
£10,000 in the Company's shares, and they wan to know why 
the shares stood at the price they did. His directors were under 
the impression that this experiment had failed, and although the 
Directors had succeeded in paying debenture intereet by careful 
management, yet they were in the unfortunate position that if 
some mistake the engineers had made was not corrected they 
would never receive a dividend on tbe ordinary shares. 

The Chairman said he would reply to Mr. Van Laun first. He 
could certainly assure that gentleman that, so far from considering 
electricity a failure, he thought, from what they knew of it, it was 
the most decided success from the point of view of locomotion, 
and promised to be in every way & most satisfactory mode of 
working that line of railway. 81 course, they could not be 
supposed to earn a dividend until they had worked the line, 
and they had only had one year in which to work it. During 
that time they had not only paid their debenture interest, 
but they had carried forward an amount that might have been 
distributed in a very minute dividend. The Board did not wish 
this, however, because they believed that when they next met the 
shareholders it would be to declare a dividend on tbe ordinary 
stock. He confessed he did not see any reason to suppose that 
they would not be in a position to do so, provided overything went 
on as they arranged. If shareholders thought the Directors were 
not to be trusted, then, of course, they must not hold the Board 
responsible for the results of the future. He could only say that 
their experience was that electricity was in every way a satis- 
factory power. As to the stoppageson the line. They were under 
the glare of the light of public opinion, which was directed on 
them at the aper moment as a new undertaking, and people 
tried to find out every possible fault they could. They did 
have stoppages, and not unfrequently, generally lasting from 
five to ten minutes, seldom more than that. Unfortunately, 
they always occurred during the busy time, and arose from the 
strain that was put on the motors of the engines in coming up the 
incline into King William-street. It had been found in the course 
of time that the mode of winding the original armatures was nob 
5 satisfactory, and owing to this short circuits took place. 

hese would have been remedied at once if the Company had had 
a large surplus stock of locomotives, but they had not, and they 
could only take them off as they could be spared. This had been 
going steadily on for some time. They were rewinding the arma- 
tures, and had had no breakdowns with those that had been 
rewound. As the process could only be carried out by i a every 
now and then an old armature would break down. But if they 
were delayed 10, 20, or 30 minutes on any of the leading railways 
entering London, they did not at once write to the papers. Whereas, 
if they were delayed on the City and South London for 10 minutes, 
such was the confidence of the public in it that they were always 
expected to be punctual, and so it was thought more of. In 
course of time, when the armatures were completed, these break- 
downs would be of very rare occurrence. The strain of coming 
up the incline to King William-street was, however, very great 
(a steam locomotive could not do it), and would always involve a 
waste of power. They were doing all they could to reduce 
expenditure, and so far from being unable to make the line pay, 
there was no doubt they could make it remunerative up to a 
certain point. He was quite sure that if they did not look forward 
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and go for that Bill (the Islington Extension), they would be very 
sorry for it in the future. He had no interest in saying this 
beyond the interest of the concern. He told them, from his experi- 
ence and knowledge and from information the Board sessed, 
that they would be extremely foolish if they did not authorise the 
Directors to carry out the policy they had most carefully con- 
sidered. He then put the motion for the adoption of the report, 
which was carried unanimously. 

Mr. C. R. Grenfell proposed the re-election of the retiring 
director, Mr. C. G. Mott (the chairman) remarking that they must 
have come to the conclusion, from what they had seen of him, that 
he was the right man in the right place. 

Mr. Edwin Tate seconded, and the motion was carried unani- 
mously. 

The Chairman briefly returned thanks for his re-election, 
remarking that the City and South London had hardly been out 
out of his thoughts for years. He was most thankful that at last 
he saw daylight, and a future which, if only shareholders would 
trust the Board, would place it in a far better position than 
any other railway in this country. 

The auditors, Messrs. Turquand, Youngs, and Co., having been 
re-elected, the Chairman moved that the dividend of 5 per cent. 
on 88 preference shares be declared, which was duly seconded and 
carried. 


The meeting then resolved itself into a special general meetin 
to approve or otherwise of the Bill empowering the City and Sout 
London Company ‘‘ to make an underground railway to Islington, 
and for other purposes,” which is being promoted in the present 
session of Parliament. 

The Solicitor having read the principal clauses of the Bill, 

The Chairman, in moving that the Bill be approved, said he 
had already dealt with it, but he would like to explain more 
exactly the necessity for it. He had touched on the objections to 
that part of their line running under the Thames and into King 
William-street Station. They had already got power to make a 
station at the end of Denman-street, which led from the Borough 
to the London Bridge Station of the Brighton Company. They 
were unable to carry out this work, however, because they found 
that the Brighton traffic was very large, and came in in 
immense quantities just at the time when they were busiest on 
their own line, so that if they had made the station they could not 
carry the traffic, because they could not work sufficient trains into 
King William-street Station. It would require a very large and 
rapid train service in addition to that which they had now. There 
was a great outcry amongst both South-Eastern and Brighton 
travellers because they had no means of getting into the City, 
except by walking over London Bridge, and he (the Chairman) did 
not see that there was any other mode than by such a line as ne 
had pee . Other companies were in the same condition. The 
South-Western bad deposited a Bill for making an electric 
railway from Waterloo Station to the Mansion House, and the 
Great Northern had deposited a Bill for making a similar line 
from their junction at Finsbury to Finsbury-circus. All of them 
thought that these railways were the best and only means of 
gotting into the City. The Brighton Company had agreed that 
they (the City and South London) should construct a subway from 
their proposed station to the former company’s platforms, and 
passengers would walk down to Denman-street Station and thence 

et into the City. In order to get rid of the present incline, and 

ve a fairly good one into the City, they 5 to go back 
further than Denman- street, and join on to their present line, and 
to make two new tunnels from that point past Denman -- street 
under the river, coming out at the upper part of King William- 
street, near Lombard-street. Theline would then be continued under 
the Central London Railway, with whose Mansion House Station 
it would have communication, and thence up Fenchurch-street 
and along Moorgate-street to the Metropolitan Station, with 
which it was proposed to connect, and also with the Finsbury 
Station of the Great Northern Railway. The line would then 
be continued by the City-road, with two intermediate stations, 
until it got close to The Angel at Islington. Here there was 
plenty of space and cheap land, and here they could deal 
with a rapid morning and evening service at a moderate cost. 
The line should collect an enormous mid-day traffic, which was 
one thing they wanted to make large dividends. The cost of 
carrying out the proposed line would be very moderate per mile, 
not as much, he thought, as the present line had cost. The only 
special expenses would be for stations, and in connection with the 
most expensive of these they had promises by which they would be 
able to largely recoup the expenditure. The line had been very 
carefully laid out with a view to the greatest possible economy in 
construction. The Chairman then reiterated his former remarks 
as to the impossibility of postponing the Bill, and explained the 
reasons for not doing so. It was a matter on which they must 
have confidence in the Board. Had they, he said, with some 
feeling, deserved a want of confidence, had they done anything 
that shareholders ought not to have confidence in them? On 
‘the contrary, he thought the time was come when the shareholders 
would acknowledge that the labours of the Board had not been in 
vain. 

_Mr. Hanbury seconded the motion. 

Mr. Middleton, before going into the merits of the case, wished 
to entirely disabuse the mind of the Chairman and his colleagues 
as to any opposition on this point having anything to do with a 
matter of personal confidence in the Board. Ue thought the way 

n which the Chairman was re-elected should show that. As to 
the pro Bill, he entirely and absolutely—speaking on behalf 
of £270,000 worth of stock—disapproved of this extension to 
alington for many reasons, He—and his co-shareholders—thoug ht 


the short line, the City and South London, should have a fair trial’ 
that everything should be done that could be done to prove whethe 

or not it could be worked at a profit. The time seemed somewha 

distant when they were to have any ordinary dividend The 
Chairman himself had said that the line was a good one, and 
& good and improving property, and he would counsel share- 
holders to remain with that and work upon the lines of improving 
rather than extending it until they saw where they were. 
He was afraid there was a feeling abroad that they were a 
railway only, and wanted to get further afield. The original 
idea of that line was one to get the people of South London into 
the City ; let them carry that out and improve the working before 
expending their capital of £800,000, and adding to it a capital of 
one million odd. He would beg to propose an amendment, that in 
the opinion of that meeting the Bill be not proceeded with for the 
present. The time might come when they might find it advan- 
tageous for them to go to Islington. If they could get a threo 
minutes' service on the line it would add 25 per cent. to their 
receipte without adding anything hardly to their costs. He 
thought they should delay extensions until they were justified in 
carrying them out. There was the Clapham extension which had 
not been gone on with, why was that? 

The Chairman pointed out that there was no object in moving 
an amendment, because that was a direct negative. It would be 
enough to vote against the motion. 

Mr. Mocatta said that it had been stated that if the Bill weregone 
on with, it could be carried out by an independent company. It 
had also been stated that the great advantages to be derived in the 
future would not come to them unless the matter was taken in 
hand at once. Was it not advisable to take the step recommended 
while not committing themselves to anything, because others would 
carry out the Bill? 

The Chairman was very sorry Mr. Middleton should take the 
view he did upon the subject. He could not help thinking that the 
wiser course was represented in what Mr. Mocatta had said. 
They were not going to propose to carry out the extension 
without the further assent of the shareholders. It was merel 
a question whether they would get the power. They coul 
decide afterwards as to carrying it out. The Board thought 
the arrangements should be in the hands of that Com- 
pany rather than that an independent party should come 
in and the Company have to make terms with them after- 
wards instead of they with the Company. Mr. Middleton 
asked why the Clapham extension had not been carried out. 
He thought it was all the more creditable to the Board that it had 
not been carried out, because they did not quite see until more 
perfect arrangemente were made that the Clapham extension was 
going to add materially to the line. Having once again ea 
strong appeal to the shareholders to have confidence in the Board, 
he put the motion ; the figures for which were announced as 26 in 
avoar and 5 against. The Chairman accordingly declared it 
carried. 

Mr. Middleton demanded a poll, which was fixed for that day 
week (next Tuesday) at the office of the Company at 12 o'clock, 
the poll to remain open until 2 o'clock. Mr. James L. Oliver, 
of Newcastle, was nominated as scrutineer on behalf of Mr. 
Middleton, and Mr. Donald MacMillan for the Directors. 

The proceedings then closed with a vote of thanks to the 
Chairman. 


ANGLO-AMERICAN TELEGRAPH COMPANY. 


The 1 general meeting of this Company was held on 
Friday last at Winchester House, Mr. Francis A. Bevan presiding 
in the absence, through illness, of the Marquis of Tweeddale (the 
chairman of the Company). 

The Chairman said he could quite understand that on reading 
the report there might have been a certain amount of disappoint- 
ment at the result of the year's working. There had been scarcely 
any increase in the receipts, for he might explain that of the 
increase of £6,000 odd, about £4,000 was really a matter of account. 
There had been an increase in their expenses, but they had had to 
open new stations in order to meet the very powerful competition 
which they had to contend against, and they had had to spend rather 
more than usual upon cable repairs. He was glad to say that the 
new year had opened better. From the Ist to the 28th inst. there 
had been daily increases of £50 in their receipts, and if business 
became better there was no doubt that they would share in the 
good resulte that would ensue. A shareholder had suggested that 
they should increase the dividend by taking something from the 
renewal fund. It appeared, however, to the Directors that 
this would not be a wise proceeding. The renewal fund 
was the backbone of their Company. At the present 
time their Brest-St. Pierre cable was broken in deep 
water, something over 1,000 fathoms, and they were endeavour- 
ing to repair it. They could not say how much the repair 
would cost ; they could not say even whether they could repair it, 
nay proves ea could. It would be most unwise, therefore, 
to whittle away, as he might call it, their renewal fund. They 
heard sometimes that they compared very unfavourably with their 
rival, the Commercial Company, but they had to pay on a very 
large capital as compared with their rivals, and therefore the 
comparison after all was not so unfavourable, taking also into 
account the further fact that the Commercial Company had two 
new cables, which did not require the repairs that old cables 
did, and that they had an enormous pull in their connections in 
America. 

The motion was seconded by Sir James Anderson and carried 
after a discussion. 
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CENTRAL LONDON RAILWAY COMPANY. r e 5 m £ s.d. 
The first ordi general mosting of thie Company was held t urrent supply Et(B . . j 
the offices, 30, St. Bwithin's-lane, E.C., on Wednesday afternoon, Public lamp supply........................ : 27 6 7 Tm 
the Chairman, Mr. F. A. Lucas, presiding. Apparatus ret eua va ero venas 3¹5 11 7 
The Secretary, Mr. Matesdorf, having read the notice oon - Profit on sale of lamps 4 211 
zi the mosting, j 88 
e said he was not going to make a speech, as this 
was merely a formal meeting held in pursuance of the Act of E 
5 N 5 had 5e! boen issued to i public, and so £ 8. d 
at was practically a meeting of corporators. The only business . a0 
was to re-elect the retiring ceptors am d he proposed that the Balance brought down, being gross profit for year .. 1,668 3 0 
wing entlemen be re-elected —viz., Messrs. De Crano, F. A. 21.668 3 0 
Lucas, H. Mosenthal. and D. Parish. B: 
T. having ire seconded, was wd * £ s. d. 
e meeting then became special to consider and approve of : : 
the Bill promoted by the Company, which has been deposited Balance brought down, being net profit for one year. 1,006 8 7 


in the House of Commons. 

The Chairman called upon the solicitor, Mr. Morris, to explain 
the objects of the Bill. In doing this the Solicitor said that by 
the Act of 1891 the Central London Company, which was incor- 

rated by that Act, was authorised to make a railway six miles 
in length from Shepherd's Bush to Cornhill. By the Bill then 
before the meeting it was pro to abandon so much of the autho- 
rised railway as was in Cornhill, and instead of having a terminal 
station there, to continue the line up Threadneedle-street and 
Broad-street to the Liverpool Station of the Great Eastern 
Railway, with which, as well as with the station of the North 
London Railway at Broad-street, it would be connected by 
subways. 

The Chairman moved the approval of the Bill, which was 
seconded by Mr. Mosenthal, and carried unanimously. 


COMPANIES’ REPORTS. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY COMPANY. 


BALANCE-SHEET, 3!st DECEMBER, 1891. 


Dr. £ s. d. £ s d 
Nominal capital— 
10,000 shares of £5 each... 50,000 0 
Preeent issue, 5,000 shares of £5 
/ ³ 25,000 0 0 
Issued and allotted —ä —äͤ— 
4. 088 shares of 4A per share called up 16,264 0 0 
802 „ £3 is " 2,406 0 0 
4,868 18,670 0 0 


Add calls paid in advance £1,332, less 
calls due 8th Jan., 1892, £550, and 


calls in arrear £100 ................. ... 682 0 0 
—— 19,352 0 0 
Six per cent. morgage debentures....................... 15,000 0 0 
Creditors—on sundry accounts . 5,281 11 5 
Profit and loss account — profit for year to date 1,006 8 7 
£40,640 0 0 
Cr. £ 8. d. £ 8. d. 
ps expenditure to date — 
uildings and plant .................. 29,427 5 2 
Meters, transformers, eto 4,159 17 1 
—— 33,587 2 3 
Loose plante and tools 294 19 6 
Office furniturtteee ccc sees sesos nhe ehe 10415 8 
Preliminary und formation expenses 654 3 8 
Stocks and work in progress ͥ 1,887 17 1 
Debtors—on current supply ........ ... 1,106 17 5 
- sundry debtors ............... 1,128 19 5 
2,235 16 10 
Cash at bankers on deposit, with 
ICC idw etr ede ba RIEN 1,520 18 8 
Cash at bankers on current account... 275 15 8 
!!,. ets 78 10 8 
1,875 5 0 
£40,640 0 0 


PROFIT AND LOSS ACCOUNT, 3lst DECEMBER, 1891 


BUSINESS NOTES. 


West India and Panama Telegraph Company.—The receipts 
for the half-month ended January 31 were £2,735, against £3,791. 

Direct Spanish Telegraph Company.—The receipts for last 
month were £2,195, against £2,147 for January, 1891, showing an 
increase of £48. 

Eastern Telegraph Company.—The receipts for January 
were £63 436, against £60,005 for the same period of 1891, 
showing an increase of £3,431. 


Eastern Extension Telegraph Company.—The receipts for 
January amounted to £42,805, against £46,575 in the corre- 
sponding period, showing a decrease of £3,770. 

City and South London Railway.—The receipte for the week 
ending Jan. 31 were £823, against £703 for the same period of 
last year, being an increase of £120. The total receipts for January 
show an increase of £320 over last year. As compared with the 
week ending Jan. 24th, last week's receipte show an increase of £11. 

The Cuba Submarine Telegraph Company, after providing for 
the dividend on the preference shares, recommend a dividend on the 
ordinary shares at the rate of 8 per cent. per annum, tax free. 
The traffic receipts for January were £3 500, as compared with 
£2,439 in the corresponding period of last year, an increase o 
£1,061. 

Edison and Swan Company. —At a meeting of the Directors on 
2nd inst., it was resolved that a payment on account of the divi- 
dend of the current year be made on the 89,261 shares, £3 paid, 
of 58. 3d. per share ; on the 5,000 fully-paid shares, allotted to the 
Edison Company, 8s. 9d. per share ; on the 12,139 fully-paid shares, 
allotted to the Swan United Company, 7s. 8d. per share. The divi- 
dend warrants will be issued on the 22nd inst. 

St. James's and Pall Mall Company —The poll on the question 
as to whether Mr. Egerton Clarke should be re-elected a director 
of this Company, which was taken last Tuesday at the Company’s 
offices, resulted in his favour by a small majority. He therefore 
returns to the Board. The circumstances which led to his 
re-election being challenged were fully given in our report of the 
above Company's meeting, vide last week's Electrical Engineer. 

Companies Registered during January. — The following 
electrical companies were registered during the pass month : 
Electric Fittings Hiring and Maintenance Company, 

Limited, £5 and £1 shares 
Elmore’s American and Canadian Patent Copper Deposit- 

ing Company, Limited, £2 shares 
Reading Electric Supply Company, Limited, £5 shares... 75,000 


PROVISIONAL PATENTS, 1892. 


JANUARY 18. 

969. An improved brake for electromotors or for machines 
driven by electromotors. Henry Robert Low and 
Benjamin Creigh, 41, Beaconsfield-road, St. Margaret’s, 
Twickenham, Middlesex. 

982. Improvements in or connected with the manufacture or 
production of chloride of zinc and alkaline sulphates, 
and of zinc and chlorine by electrolysis of solutions 
thereof. Thomas Parker, Alfred Edward Robinson, and 
Charles Henry Parker, 47, Lincoln’s-inn-fields, London. 


7 £ s. d. 
Station charges Salaries, wages, coal, water, and JANUARY 19. 
mainten ane coencees eneace 1,982 10 6 1038. A new or improved manufacture of an exciting material 
Street charges—Salaries and maintenance ...... ........ 333 13 2 for galvanic batteries. Hugo Koller, 46, Lincoln's.inn- 
Rent, rates, taxes, and insurance. 307 11 11 fields, London. 
General charges— Office salaries, legal and account- 1041. Improved means of generating electricity for buildings. 
ancy charges, stationery, stamps, telegrams, etc. — 385 16 1 Sarah Jane Roliason, 50, Goldhurst-terrace, South Hamp- 
Balance carried doowoꝛwnwn n © enne 1,668 3 0 stead, London. 
£4677 l4 8 1061. Improvements in bleaching and disinfecting starch and 
677 fecula by electrolysis. Eugène Hermite, 11, Wellington - 
£a d £ ad street, Strand, London. 
Interest on debentures .............. ... 610 13 9 ` | 1096. Improvements in electric signalling on trains. Alexander 
„ on calls paid in advance 51 0 8 Shiels, 70, Wellington. street, Glasgow. 
— — 821 14 5 JANUARY 20. 
Balance carried down CCC 1,006 8 7 1125. Improvements in or connected with the side and other 
— — lights of electric or other launches or vessels. Kerbey 
£1,668 3 0 Daveron Bowen, 57, Chancery-lane, London. 
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1141. 
1143. 


1145. 


1147. 


1163. 


1185. 


. Improvements connected with electric targets. 


. Improvements in and relating to secondary 


Improvements in dry electrical elements. Cæsar Vogt, 
Temple-chambers, London. 

Improvements connected with  electrie elevators and 
motors. American Elevator Company, Incorporated, 55, 
Chancery-lane, London. (Otis Bros. and Co., United 
States.) (Complete specification.) 

Improvements in the manufacture of siliceous insulating 
material for electrioal and other purpeses. Henry Alford 
Walker, 433, Strand, London. 

Improvements in telephones. Henry Edward Newton, 6, 
Bream’s-buildings, London. (Parnell Rubbidge, New 
South Wales.) (Complete specification. ) 

, JANUARY 2l. 

Improvoments in connection with the brushes of electric 
generators and motors. James Young and Robert 
Simpson, 4, Moorfields, London. . 

Improvements in stopping and starting pendulum elocks 
by means of electricity; the same applies to double 
pendulum movement as used in electricity meters. 
William Green, 11, Stormont-road, Lavender-hill, London. 

Improvements in electric cut-outs. Hugo Korton, 54, 
Fleet-street, London. 


JANUARY 22, 


. The automatic electric intermittent illuminating sign or 


lamp. Frederick James Jones, 21, Foregate-street, Chester. 


. An improved table for telegraph instruments. Katie 


Vonbora Miller, 55, Chancery-lane, London. 


John 
Forrest Walters, 166, Fleet-street, London. 


. Improvements in electric motor oars. Sidney Howe 


Short, 18, Buckingham-street, Strand, London. 
plete specification. ) 


JANUARY 23. 


(Com- 


. Improvements in brushholders for dynamo machines. 


Joseph Platt Hall, 17, St. Ann's-square, Manchester. 


. Improvements in electrical switches and other apparatus 


for making and breaking contact. Henry James Shed. 
lock Heather, 2, Chancellor's-road, Hammersmith, London. 


. Improvements in indicating apparatus for high-tension 


circuits. Bernard Mervyn Drake and John Marshall 
Gorham, 66, Victoria-street, Westminster, London. 

Improvements relating to the ooating of articles with a 
new metallo alloy by eleotro-deposition. The London 
Metallurgical Company, Limited, and Sherard Osborn 
Cowper-Coles, 45, Southampton-buildings, London. (Com. 
plete specification. ) 


. An automatic electric eirouit breaker. Anton Eichler, 


4, South-street, Finsbury, London. 


(Complete specifica- 
tion.) 


. Improvements in heating by the electric aro, and in 


apparatus therefor. 
buildings, London. 


JANUARY 25. 


Henry Howard, 24, Southampton- 


. Improvements in electrical batteries. Cresacre George 


Moor, 13, Market-street, Penistone. 


. Improvements in friction driving gear for dynamo-eleo- 


tric and other like machinery. 


James Yate Johnson, 47, 
Lincoln’s-inn-fields, London. 


(Armand de Bovet, France.) 


. Apparatus fer adjusting commutators of dynamo-electrio 


machines and motors to varying speed. William White, 
James Radcliffe, and Frederick William Cooke, 28, South- 
ampton-buildings, London. 


. Improvements in holders or sockets for incandescent 


electric lamps. Thomas Jenner, 77, Chancery-lane, 
London. 
JANUARY 28. 
An electrical and braking apparatus specially 


signalling 
applicable to railway trains. Guy Hamilton and Ernest 
Cockburn Day, 2, Lugar-place, Kelvinside, Glasgow. 
batteries. 
Entz and William Alfred Phillips, 70, 
anchester. (Complete specification. ) 


Justus Bulkle 
Market-street, 


. Improvements in couplings for electric wires. Alexander 


Shiels, 159, Coldharbour-lane, Camberwell, London. 


. Improvements in telephone transmitters. Joseph Goffin, 


45, Southampton-buildings, London. 


. Improvements in electromagnetic apparatus for pro- 


ducing a reciprocating motion and for supplying inter- 
mittent electric currents for that 
Threlfall, 45, Southampton-buildings, London. (Complete 
specification. ) 

An improved incandescent lamp. Ernest Frenot and 
Georges Nouville, 46, Lincoln’s-inn-fields, London. (Date 
ps for under Patents Act, 1883, Section 103, July 21, 
1891, being date of application in France.) 


. An improved electric low-water alarm. Stephen Martin 


Mathews, 53, Chancery-lane, London. (Complete specifi- 
cation. ) 


JANUARY 27. 


An improvement or improvements in the holders or 
carriers of electrical inoandescent or giew lamps. 
Richard George Evered, 7, Staple-inn London. 


purpose. Richard 


1637. 


Improvements in and connected with tolephones. George 
55 and Walther Köttgen, 55, Chancery-lane, 
London. 


1641. Improvements in electromotors for eleotrically - pro- 
pelled vehicles. Alexander Siemens, 28, Southampton- 
buildings, London. 

1656. Improvements in electric brakes. James Yate Johnson, 
47, Lincoln’s-inn-fields, London. (Armand de Bovet, 
France. ) 

JANUARY 28. 

1666. Improvements in electrically-operated means for pre- 
venting railway collisions. George Coles, Bristol Bank- 
buildings, Bristol. 

1682. Improvements in electrical arc lamps. Oliver Firth, 
Sunbridge-chambers, Bradford, Yorkshire. 

1695. Improvements in instruments for the measurement of 
electromotive forces. Thomas Parker and William 
Armistead, The Electric Construction Corporation, Limited, 
Wolverhampton. 

1734. Am improvement in electric compasses and course 
recorders. Joseph von Peichl, 28, Southampton-build- 
ings, London. 

1737. Improvements in electric clock m . Alfred 
Julius Boult, 323, High Holborn, London. (Frank Alex- 
ander Ellis, ——.) 

JANUARY 29. 

1748. Improvements in dynamo-electric machines. Eugen 
Conrady and George William Brown, 56, Low-street, 
Keighley, Yorkshire. 

1752. Improvements in microphones. Gustav Binswanger, 71, 
Queen Victoria-street, London. 

1786. Improvements in or relating to tanning by electricity. 
Raffaele Pinna, 323, High Holborn, London. 

JANUARY 30. 

1829. A portable electric planing and polishing machine. 
Malcolm Sutherland, Leven Shipyard, Dumbarton. 

1852. Improvements in apparatus for re electric 
and other currents. Henry Raison, 27, Martin's-lane, 
Cannon-street, London. 

SPECIFICATIONS PUBLISHED 
1891. 

2518. Electro-depesiting. Gibbings. 8d. 

3426. Brushes, eto., for electric machines. Dowsing. 8d. 

3553. Electric railways. Thompson. (Reed.) 8d. 

3738. Electrolysing and bleaching. Marx. 8d. 

3893. Electrical cables. Glover and Preece. 8d. 

3957. Measuring electricity. Miller and Woods. 6d. 

4120. Electric incandescent lamps. Fryer. 8d. 

5003. Incandescence electric lamps. Johnson. (Mace.) 8d. 

12985. Electric railway signalling. Annesley and others. 8d. 

14386. Electric motors. Dymond. (Gutmann). 8d. 

14702. Secondary batteries. Hauser. 8d. 

16870. Dynamo-electric machines. Sutcliffe and Atkinson. 6:1. 

17614. Electric wire couplings. Shiels. 6d. 

17731. Electric motors. Linders. 6d. 

17732. Electric motors. Linders. 6d. 

20604. Electric motors. Lake. (Stanley and another.) 8d. 

20629. Incandescent electric lamps. Dorman and Smith. 6d. 

20678. Electric burglar alarms. Pohl. 6d. 

20840. Dynamo-electric machines. Nebel. 8d. 

20913 Eleotrically-propelled vehicles. Dewey. 8d. 

20924. Electric fre engines. Dewey. 8d. 

20930. Electrically-propolled vehicles. Dewey. &d. 

21442. Secondary batteries. Lake. (Roberts.) 4d. 

21448. Incandescent lamps. Pitt. (Böhm.) 6d. 

21449. Electrical switches. Howard. 6d. 

21565. Microphone. Redfern. (Deckert.) 6d. 

COMPANIES’ STOCK AND SHARE LIST. 
Price 
Name Paid. Wednes 
day 
Brash Qo: iriiria ⁵ĩðVſ/ſ ³ðOꝛA 8 — 33 
CC)! ³«];²1iA.m y K cundo Adopt — 24 

India Rubber, Gutta Percha & Telegraph Co. 10 193 

House- to- H ouvsse eee m II 5 b 

Metropolitan Electric Supply ........ ......... . — 08 

London Electric Supply ........................... cece 5 li 

Swan United 4... eere vn teo S3 E oR river SER Ca don ies 33 4 

%½0Äͤ ⁰⁰0dè⁵ 8 — 8} 

National Telephone ........ F770 5 47 

Electric Construction  ssessvseecsencees 10 64 

Westminster Electric e coves -- 7 

Liverpool Electric Supply ................. ........- f : 2i 
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NOTES. 


The Telephone Bill.—Various local boards are join- 
ing together to oppose the National Telephone Company's 
Bill. 

Lambeth.—The formal notice of the revocation of the 
Lambeth electric supply order has been received by the 
London County Council from the Board of Trade. 


Chichester.—The Lighting Committee of Chichester 
are thinking of establishing a telephone line between the 
city and the water works pumping station at Fishbourne. 


Bury.— At the Bury Town Council meeting last week 
the report of the General Purposes Committee upon electric 
lighting was brought forward, but further consideration 
was adjourned. 


Aberdeen, —It is proposed to extend the tramways at 
Aberdeen for 1} miles to the suburbs. Aberdeen should 
be informed of the work of Leeds in running suburban 
tramways by electricity. 

Journalistic.—The two editors of the newly-estab- 
lished American Electricity, Mr. Herbert Laws Webb and 
Mr. George H. Guy, together with Mr. Paine, their 
business manager, have resigned. 


New Zealand.— Messrs. Postlethwaite and Stephenson 
have purchased the going business of the New Zealand 
Engineering Company in Dunedin. Special attention is to 
be given to electrical engineering. 


Swansea.—The speculative builder is not going to be 
behind the times. One contractor at Swansea is fitting up 
for electric light, inside and out, whole rows of middle-class 
houses he is building in the suburbs. 


Birmingham.—The process of electric welding was 
explained and exhibited by Mr. A. Driver, engineer to the 
Small Arms Company, at the company's works, at a 
meeting of the Birmingham Mechanical Engineers. 


Royal Meteorological Society.—A “Note on a 
Lightning Discharge at Thornbury, Gloucestershire, July 
22nd, 1891," will be read by Ernest H. Cook, D.Sc., before 
the Royal Meteorological Society on Wednesday next. 


Fulham.—The Fulham Vestry has affixed ite seal to a 
petition against the application of the Putney and Hammer- 
smith Electric Light and Power Supply Company for a 
provisional order to supply the district with electricity. 


Gibraltar.—It will be remembered that some time ago 
Mr. W. H. Preece, F.R.S., was commissioned to report 
upon the lighting of Malta and Gibraltar for the Govern- 
ment. We learn that the lighting of Gibraltar has now 
been determined upon. 


Cheltenham.—The surveyor of Cheltenham, finding 
that the cost of lighting the town destructor would be £70 
for pipes and fittings alone, and that for less than that sum 
an efficient system of electric light could be provided, has 
fitted up the installation, which the Council have approved. 


Liverpool Telephonic Dinner.—The second annual 
dinner of the Liverpool branch of the National Telephone 
Company's employés was held on Saturday, when 70 
persons sat down to dinner, music, and speeches, The 
transmission of the remarks and music in this case was by 
ordinary old-fashioned sound vibrations. 


Church Telephones in Glasgow.—The proposal of 
the National Telephone Company to establish a telephone 
service with St. George's Church, Glasgow, was referred to 
the Kirk Session for remarks, some members of the council 
observing it would be a distinct encouragement to non- 
attendance, and might influence the seat-letting. 


Personal.—Mr. W. J. Hammer, the well-known elec- 
trical expert, who organised the Edison exhibit at the Paris 
Exhibition, is now in London, and is staying at the Hotel 
Savoy. For the past two years he has been carrying on a 
consulting practice, and is now visiting Europe in the 
interest of some of his clients in electrical matters. 


Society of Arts.—The last of Prof. Forbes's lectures 
on ''Electrical Distribution" will be given before the 
Society of Arts next Monday, dealing with generators of 
electricity by water power and by steam from destructors ; 
account of destructors ; hydraulic accumulator ; utilisation 
of local circumstances; probable developments in the 
future. 


Bermondsey. — At last week's meeting of the 
Bermondsey Vestry the General Purposes Committee 
reported that the surveyor had seen the engineer of the 
London Electric Supply Company, and found there was no 
difficulty in lighting the streets by electricity. The 
surveyor would bring up an estimate of the cost at the next 
meeting. | i 

Blackburn.—The Blackburn Corporation are taking 
up the electric lighting question vigorously, and have comt- 
missioned Mr. Thomas Burton, electrical engineer, to map 
out a large central area for illumination with the electric 
light. The Corporation’s parliamentary powers expire in 
August next, and it is intended to have at least 2,000 lights 
going before then. 

Train Lighting.—An experimental train, consisting 
of new American buffet and drawing-room cars, was run 
on Tuesday over the South-Eastern line to Dover. The 
cars, which are very commodious, are luxuriously fitted 
and have all the latest improvements, including the electric 
light. It is understood that they will be run in connection 
with the continental service. 


London School Board.—aA recent meeting of the 
London School Board adopted a recommendation of their 
Works Committee to spend £3,600, exclusive of fittings, 
for an electric light installation for their enlarged offices. 
The committee find that the whole of the offices can be 
lighted by electricity for £550 a year, whereas even the 
present gas bill is over £600 a year. 


Clerkenwell.—The Clerkenwell Vestry intend to offer 
no opposition to the application to the Board of Trade by 
the Brush Electrica] Engineering Company, asking for an 
extension of time for making the deposit under the order 
of 1891 until one month after the confirmation, refusal, or 
withdrawal of the order now being applied for by the 
County of London Electric Lighting Company. 


Dufftown.—A display of electric light has been given 
in Dufftown by Provost Symon in order to show the 
superiority of the electric light over gas, and so popularise 
the introduction of electricity into the town. A 2,000-c.p. 
lamp was supplied by a dynamo driven by a traction engine. 
At a meeting subsequently held it was almost unanimously 
resolved to introduce the electric light at once. 


Coast Communication.—Amongst the notices of 
motions before the present Parliament is one for March 4 
by Sir Edward Birkbeck to call attention to the loss of life 
and property on our coasta, and the necessity for improved 
telegraphic and telephonic communication. All the forces 
of naval, commercial, and electrical circles should be called 
up to give force to Sir Edward Birkbeck’s motion. 


Design of Dynamos.—A meeting of the Association 
of Birmingham Studente of the Institution of Civil Engi- 
neers was held on Thursday evening at the Midland 
Institute, the president, Mr. J. Edward Willcox, A. M. I. C. E., 
being in the chair. A paper waa read by W. X. Bowen, 
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Student Inst.C.E., “On the Design and Construction of 
Dynamos,” which was followed by an interesting discussion. 


Inverness.—The proposal to light Inverness by elec- 
tricity has been abandoned for the present. At a meeting 
of the Town Council on Monday a motion was definitely 
adopted discharging the committee appointed to investigate 
the matter on the ground that the scheme would cost 
between £30,000 and £40,000. At the same meeting it 
was resolved to extend the gas works at an estimated cost 
of £9,800. 

Eleetric Light and Fog.—A correspondent of the 
Scotsman points out, with reference to the wreck of the 
" Eider," that an electric beam can usually be seen at a 
far greater distance if sent vertically into the sky instead of 
horizontally. This was, we believe, found to be the case at 
the Naval Exhibition, and it would be interesting to have 
the combined experience of lighthouse engineers and seamen 
upon this increasingly-important subject. 

Godalming.— The Godalming Electric Lighting Com- 
mittee recommended at the last Town Council meeting 
that the sum of £25 be paid to Messrs. Day and Co. for 
charges and fees in connection with the electric lighting. 
Alderman Gammon (one of the committee) stated that the 
sum of 10 guineas was for getting up specifications for the 
town and for plant, and was an entirely separate item. 
The recommendation was unanimously adopted. 


Lynton.—At the Lynton Local Board meeting last 
week a letter was read from Mr. Green stating that he had 
assigned all his rights in the electric works at Lynmouth 
to Mr. Benn. A petition was read, signed by most of the 
residents at Lynmouth, asking for a 2,000-c.p. arc light to 
be placed on the Tower for the benefit of the fishermen 
and the lighting of the Esplanade and lower part of Lyn- 
mouth. This was referred to the Lighting Committee. 


City Meat Market.—At the meeting of the Com- 
missioners of Sewers on Tuesday the clerk read a letter 
from the town clerk relative to a petition from Messrs. 
Julius Sax and Co. to light the central markets with the 
electric light, the Central Market Committee being anxious 
to know the position in which the Commissioners stood in 
regard to the present lighting arrangements. On the motion 
of Mr. Sayer, this letter was referred to the Streets Com- 
mittee for consideration. 


Gas.—One of our gas contemporaries throws out a 
challenge to the electrical press to give an opinion upon 
Colonel Makins’s figures in his speech to the Gas Light 
and Coke Company. What would be the use of such an 
opinion even in conjunction with any statement of Mr. 
Preeces? What conclusion does our gas contemporary 
come to from these figures? Ours is favourable to the 
electric light, and there is no difficulty in stating why it is 
so; but first let us hear what gas says. ö 

Torquay.—At the Torquay Town Council meeting last 
Friday, Mr. Harrison said that seeing they had spent £500 
in acquiring powers for lighting the town by electricity, he 
thought they should proceed with the matter, as the com- 
pulsory powers would soon expire. The Board should get 
the advice of an expert. Dr. Richardson said the license 
giving compulsory powers would not expire until July, 
1893, so that there was a year andahalf torun. The 
Electric Light Committee were giving the matter con- 
sideration. 

Marseilles.—A strike of a novel character has occurred 
at Marseilles. The inhabitants have long been complaining 
of the exorbitant charges of the gas company, and recently 
a league of the largest consumers has been formed. A 
notice has been sent in that after the 25th, if a reduction 

4s not made, the league will use no more gas, and pending 


the introduction of the electric light many have laid in 


stocks of lamps and petroleum, and on Monday many 
of the establishments on the Cannebiére were illuminated 
by oil lamps. 

Electric Tramway for Perth. — At a special 
meeting of the Perth Police Commission last week, 
consent was given to the proposed provisional order 
authorising the construction of an electric tramway between 
Perth and New Scone on condition that the clauses as agreed 
to by the Commission be accepted by the promoters. The 
Commission ask £50 towards the cost, stipulate that opera- 
tions be not commenced till two-thirds of the capital is 
subscribed, that the promoters pay £250 towards the cost 
of widening High-street if necessary, and pave between the 
rails on Perth Bridge. 


London Railway Schemes.—The London County 
Council have decided to petition against the Baker-street 
and Waterloo Railway Bill, the Central London Railway 
Bill, the City and South London Railway Bill, the Great 
Northern and City Railway Bill, the Hampstead, St. 
Pancras, and Charing Cross Railway Bill, and the Waterloo 
and City Railway Blll, with a view to securing the inser- 
tion of clauses prohibiting the companies from bringing 
forward their buildings beyond the general line of frontage 
of buildings in streets; and also to obtain sewer, bridges, 
placard, or other necessary clauses. 


Strikes.—Moesers. Ernest Scott and Mountain, Limited, 
Close Works, Newcastle-on-Tyne, are fortunate in being in 
full work during the present extensive strike on the Tyne, 
as their men remain at work in all departments. They, 
however, were the victims of a strike about a year ago of a 
very similar character to that now going on, and which | 
arose from disputes between two classes of their foundry- 
men, resulting in the entire loss of employment to all the 
brassfounders in their works, the work being since then 
satisfactorily accomplished by men brought from other 
departments, against whose use in the brass works the 
brassfounders had struck. 


Coloured Glasses.—It is seldom our pleasure to 
notice such an elaborately printed catalogue as that just 
issued by Messrs. Paterson and Couper of electric globes, 
shades, and reflectors. Broad shades and narrow shades, 
plain, crinkled, twisted, convoluted, veined, and variously 
stieaked and coloured—some scores of different patterns are 
beautifully represented in their actual colours; and, if we 
may believe the figures, there must be some thousands of 
different varieties. This is evidently a catalogue that no 
good electrical contractor can afford to be without, either 
to choose from himself or to charm the heart of the lady 
of the house he is wishing to light up. The shades can 
then be selected in perfect harmony with their other sur- 
roundings. For London customers, the shades themeelves 
can be seen at the firm’s West-end branch in Princes- 
mansions. 


New Bahamas Cable. — Another link between 
England and one of the colonies has been completed by 
the successful termination on the 4th inst. of the laying of a 
cable by W. T. Henley's Telegraph Works Company 
between the Bahamas and Jupiter Inlet, on the coast of 
Florida. The Act authorising the construction of the 
cable was passed last session, and the contract for the 
manufacture and laying of it was made with the company, 
whose cable ship“ Westmeath left England at the end of 
December last. Congratulatory telegrams passed between 
the company and Sir Ambrose Shea, the governor of 
the Bahamas, expressing hope of the usefulness of the 
cable in binding together the colony and the mother country 
in close bonds of commercial intercourse and affection, 
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The return message said “Cable worked splendidly—con- 
tract most faithfully performed." 


Paterson and Cooper—A Disolaimer.—Mr. W. B. 
Esson writes taking exception to the statement in our 
biographical note, that the extension of Paterson and 
Cooper's *' work in various directions is due entirely to the 
energy and ability of the manager." ‘The success of the 
firm,” he observes, “can be attributed to no particular 
individual, and it must not be forgotten that the partners 
themselves work most energetically in their respective 
departments. To run an electrical business successfully all 
concerned must work hard, and work together, and in this 
respect the firm of Paterson and Cooper is no exception." 
We scarcely think our note likely to be misunderstood, for 
it is well known that the principals of the firm have 
been most energetic in developing the several branches 
of their now extensive business. 

British Association.—The meeting of the British 
Association at Edinburgh this year, under the presidency 
of Sir Archibald Geikie, ia likely to be exceptionally well 
attended, for not only is the locality very attractive, but a 
very strong list of presidents of sections has been made. 
At its last meeting the council of the association was 
informed that the following had accepted nominations as 
presidents of sections: Section A, Prof. Schuster, F.R.S. ; 
Section B, Prof. H. McLeod, F. R. S.; Section C, Prof. 
Lapworth, F. RS.; Section D, Prof. W. Rutherford, F. R. S.; 
Section E, Prof. J. Geikie, F. R. S.; Section F, the Hon. Sir 
C. W. Freemantle, K. C. B.; Section G, Prof. W. C. Unwin, 
F. R. S.; Section H, Prof. A. Macalister, F. RS. The Com- 
mittee upon the Prehistoric Remains of the British Islands 
is continuing its work, and it is expected to present its 
report to the committee of Section H at Edinburgh. 


Electric Vehicles.—The Parliamentary Committee of 
the London County Council report that the object of the 
Ward Electrical Car Company’s Bill: is to authorise the 
Ward Electrical Car Company, by agreement with local 
authorities, to use electrical carriages, and on being licensed, 
to ply for hire with them. This being the first application 
for licensing for hire electrical power, with the concurrence 
of the Highways Committee, they consider that the present 
opportunity should be taken for making the Council the 
licensing authority for the user of the cars, and that the 
licensing should not be left to the Home Office. As the Bill 
is at present framed, nothing can be done without the consent 
of the local authority. They recommended at the County 
Council meeting on Tuesday that the Bill should be 
amended so as to make the Council the licensing authority 
for plying for hire, and that a petition be presented against 
the Ward Electrical Car Company's Bill. This was 
agreed to. 

Southend Pier.—The tramway at the Southend Pier 
seems to have had a satisfactory result in stimulating 
passengers to pay for rides, for we find last week at the 
Southend Local Board Mr. Wood proposing to extend the 
facilities. The Pier Committee reported that they had 
under consideration the question of the desirability of 
providing additional plant and rolling-stock, and recom- 
mended an engineer should be appointed to advise. The 
chairman opposed this report, as he thought with a little 
alteration the old tramcars might be utilised. He would 
advise them to first get a perfect system with the present 
arrangements, and then consider this further increase. Mr. 
Allen said they must have a duplicate engine, in case of a 
breakdown. Besides, they wanted more light, as they 
wanted to light the pier from one end to the other; which, 
when done, would make the fortunes of the watermen, who 
could row their fares round it. Mr. Pawley complained of 
the present cars. The recommendation was carried. 


Liverpool.—At a meeting of the Watch Committee of 
the Liverpool Corporation on Monday, the question of the 
provisional order applied for by the Liverpool Electric 
Supply Company, Limited, was again under consideration. 
A letter was read from the solicitots of the company, 
Messrs. Ayrton, Radcliffe, and Wright, expressing willing- 
ness to negotiate on the terms suggested at the Council 
meeting for the purchase of the undertaking of a 
going concern any time after the year 1895, upon 
giving 12 months’ notice to the company of their 
intention to do so, and on condition that the Corpora- 
tion extend the ordinary time for the purchase under 
the terms of the Electric Lighting Act to 40 years instead of 
21 years and 42 years respectively, as at present. After 
discussion it was resolved that the town clerk be authorised 
to communicate with the company on the subject. It is 
stated that the committee were willing to proceed with the 
negotiation to purchase, as a going concern, on the basis of 
the proposal submitted and at a fair valuation. 


Reading.—The Reading Town Council last week had 
before them the report of the General Purposes Committee. 
In this report it was stated that the town clerk reminded 
the committee that the license proposed to be granted to 
the Laing, Wharton, and Down Construction Company, 
Limited, to supply electricity for lighting purposes within 
the borough had remained in abeyance for some time past, 
the Board of Trade having refused to allow the insertion 
in the license of a clause providing for the transfer thereof 
to a prospective company, and that in these circumstances 
a company had been in process of formation. The town 
clerk further submitted recent letters on the subject from 
Mr. H. F. Kite, the solicitor to the Laing, Wharton, and 
Down Construction Syndicate, Limited. It was resolved 
to recommend that the Council give consent to a liconse 
being granted to the Reading Electric Supply Company, 
Limited, subject to the form of the license being finally 
settled to the satisfaction of the town clerk, and being 
approved by the Council. The Council have decided to 
light the municipal buildings. 

Hampstead and Charing Cross Railway.—The 
promoters of the proposed Hampstead, St. Pancras, and 
Charing Cross Railway scheme have deposited the parlia- 
mentary estimates for the construction of this railway, pre- 
pared by Sir Douglas Fox, C.E., and Mr. J. H. Greathead, 
C.E. The total cost of constructing thia line, with all sub- 
sidiary works, is estimated at £1,255,815, of which 
£1,030,656 is for the main line, four miles four furlongs 
in length, from Charing Cross to High-street, Hamp- 
stead ; £185,809 for the short line, six furlongs four 
chains in length, from under the  Hampstead-road 
to the King's Cross Station of the Great Northern 
Railway ; £7,150 for the subway under the Strand 
to connect with the Charing Cross Station of the South- 
Eastern Railway; and £2,200 for a bridge for foot 
passengers between St. Pancras and King's Cross Stations. 
The railway, if sanctioned, is proposed to be constructed 
in two separate tunnels, one for up and one for down 
traffic, and of the total cost, it is estimated that £729,860 
will be expended in the actual tunnelling. "The acquisition 
of land and buildings will, it is estimated, cost £240,000 ; 
the construction of stations, £107,100; and for general 
contingencies a sum of £118,170 is allowed. 

. Bradford.—The electric light station at Bradford has 
made a profit of nearly £1,000 during the last half-year. 
At the meeting of the Bradford Town Council on Tuesday, 
Alderman Priestman, chairman of the Gas and Electricity 
Committee, presented a detailed statement for the half-year 
ending Dec. 31st. He was pleased to be able to say that 
his anticipations a year since had been amply fulfilled. 
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For the supply of electricity the balance to net revenue 
account was £2,001. 14s. 6d. The net profit for the half- 
year was £971. 4s. 10d. The first half-year's loss was 
£1,079, the second £733, the third £315, and the fourth 


£30, being a total of £2,157. Thus, with the profit 


made during the past half-year, there had been only a loss of 
£1,186, after having paid interest on sinking fund from the 
very first day of borrowing money for the electric works. 
As to the cost of coal in the production of electricity, he 
said the average was 7s. 7d. per ton, or 1:258d. per Board 
of Trade unit, which was regarded as equal to from 13 h. p. 
to 2 b.p. He believed that, as compared with what was done 
at other electric lighting stations, the works of the Cor- 
poration would be found to be most economical; and he 
believed that if they had to start again they would not be 
able to improve upon the system which had been adopted. 


Glasgow.—At the meeting of the Glasgow Town 
Council on the 4th inst., the special committee on electric 
lighting recommended tbat the business, heritable property, 
plant, and machinery belonging to Messrs. Muir, Mavor, 
Coulson, and Co. should be acquired by the Corporation at 
the price of £15,000—the Corporation to receive possession 
on Ist March next. Mr. Mitchell moved the approval of 
the minutes. Mr. Bell, in seconding the motion, said that 
Messrs. Muir, Mavor, Coulson, and Co. some time ago 
offered their works at £30,000. The committee did not 
entertain the offer, but now, as it had been reduced to 
£15,000, the committee were unanimous in recommending 
that it should be accepted. Bailie James Martin 
wished to know what was included in the £15,000, 
and pointed out that when the time came for the 
Corporation to supply electric lighting, they would require 
to put the wires underground, and the overhead wires 
would have to be taken down. Mr. Bell said the com- 
mittee appointed two commissioners to go over the works, 
and their valuation amounted to £13,000, without taking 
into account anything for the goodwill of the business. 
Seeing that they were only asking £15,000, the committee 
were unanimous in. thinking that the business should be 
acquired. Mr. Alexander Murray asked the amount of the 
valuation of the overhead wires. Mr. Bell said he did not 
know that the overhead wires were separately valued, but 
the valuation would probably be £1,000 or £1,500. The 
minute was then approved. 


Mains in Berkeley-square.—The Highways Com- 
mittee of the London County Council report that they 
have considered a notice from the London Electric Supply 
Corporation of intention to lay distributing mains, consist- 
ing of concentric lead-covered cables drawn into cast-iron 
pipes, in Charles-street, Berkeley-square, and Chesterfield. 
street. Similar works having been approved by the Council 
on previous notices of this company, they recommend that 
the sanction of the Council be given to the works referred 
to in the notice upon condition that the company give 
two days’ notice to the Council’s chief engineer before com- 
mencing the works ; that the muins be laid under the 
footways, and be kept 9in. helow the under side of the paving 
wherever it is practicable to do so ; that where the mains 
cross the carriageways they be kept at the same depth below 
the concrete or the road material, as the case may be; that 
the positions of the street boxes, and the mode of con- 
struction of them, shall be submitted to and approved by 
the Council’s chief engineer ; that all pipes or openings 
from or into the boxes shall be of such shape as to remove 
all risk of injury to the covering of the cables; that all 
cables crossing the boxes shall be supported from below in 
the boxes ; that all service lines or small cables shall be 
protected, where leaving the boxes, by an extra lead 
covering or by wooden stoppers, and shall also have a 
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copper wire of sufficient size carried from the service to the 
main cable, in good connection with the lead or iron outer 
casing ; and that the ends of all mains terminating else- 
where than in a box shall be securely protected by iron 
caps, in addition to any other covering. 

Waterloo Electric Railways.—The parliamentary 
estimates for the construction of the proposed railway from 
Waterloo to Baker-street have been prepared in accordance 
with the Standing Orders of the House of Commons. 
These estimates, which are signed by Messrs. Galbraith 
and Church, the engineers to the London and South- 
Western Railway Company, and Mr. J. H. Greathead, the 
engineer to the City and South London Railway, set down 
the total cost of constructing this line, including £32,000 
for contingencies, at £990,000, or at the rate of just under 
£330,000 per mile, the total length of the proposed 
railway being three miles six chains. The cost of the 
actual tunnelling is estimated at £438,435, including the 
tunnel under the River Thames near Hungerford Bridge. 
The erection of the stations will absorb £189,500, whilst 
laying down the permanent way is estimated to cost £5,000 
per mile. The railway for its entire length will be 
constructed underground. The parliamentary estimates for 
the construction of the proposed underground railway from 
near Waterloo Station to Mansion House-street have also 
been duly deposited by the promoters. These estimates 
set out the length of the line as one mile four furlongs 
6:80 chains, and the total cost of construction at £499,769, 
or at the rate of about £333,178 per mile. Of this sum it 
is estimated that £144,300 will be required for the 
acquisition of land and buildings. The cost of tunnelling 
is set down at £208,615; of the erection of stations at 
£66,500; and for general contingencies a sum of £46,365 
is allowed. These estimates are signed by the same 
engineers as the Baker-street and Waterloo railway scheme. 


Thermo-Electric Stoves.—There seems to be some- 
thing fatally “low,” if one may so express it, about the 
vibrations of ordinary heat which prevents them from being 
used, except at several degrees of transformation, for the 
generation of electric currents. Notwithstanding Lord Ray- 
leigh’s pronunciamento, many investigators are hard at work 
at that most difficult and elusory problem of the present age, 
the direct generation of electricity from heat. Several 
recent attempts at advance in this field have como under 
our notice, and the direction of these seems to be at present 
more in the desire to utiliso waste heat for the production 
of electricity as a by-product than in any direct attempt to 
force the heat vibrations to a ‘higher scale on an efficient 
and economical footing. One of the recent ideas is the 
employment of the thermo-electric couples in a tubular 
form, each tube forming itself a Bunsen burner. The 
idea is clever, and the efficiency considerably higher 
than forms in which the white light of gas burners is used. 
A further development has been introduced by Dr. Giraud, 
of Chantilly, near Paris, who wishes to utilise the heat 
from an ordinary stove to furnish electric current as well. 
The products of combustion rise through an inner tube and 
descend the annular space between this and the walls of 
the stove. The heated gases are brought into contact 
with elements of nickelled and tinned iron and a zinc- 
antimony alloy, contained in stamped iron boxes. The 
capacity is given at 40 watts, the cost being about Is. 3d. a 
unit, considering the total cost of coke. The idea may 
quite well be worth while being taken up tentatively by 
stovemakers, in conjunction with electrical engineers, for 
the utilisation of the waste heat in grates and stoves, and 
the study of these problems might lead to greater know. 
ledge of the best arrangement for the use of heat on larger 
scales for the direct generation of electricity. á 


THE 


Town Lighting in Queensland.—We are able to 
report the immediate establishment of a central station at 
Rockhampton, Queensland, by the Rockhampton Gas and 
Coke Company, which has now an active electrical depart- 
ment. In November, 1889, this company procured an 
amended Act of Parliament from the Queensland Govern- 
ment to supply electricity for all public and private pur- 
poses within the municipality of Rockhampton and 
the borough of North Rockampton, including the 
bridge over the River Fitzroy that separates the 
two townships. The company have been carefully 
watching the growth of the electric supply companies 
in England, Europe, and Australasia, and a month or two 
ago issued a circular notifying customers of their in- 
tention to erect plant for supply at the rate of 1s. per unit, 
including meter rent, to see with what success the company 
would meet with if they put down a central station. This 
circular met with such success that the company decided to 
put down at once a plant for the supply of electricity. For 
this purpose they have since purchased a very central site 
in the busiest part of the town, and on this they will erect 
a central station. The method of distribution will be on 
three systems—viz., for 500 yards in each direction 
of the central station the system will be low tension 
(two wire) at 110 volts; beyond this area the 
system will be alternate-current transformers; and for 
the public street lighting (negotiations for which have 
been opened up with the Town Council), the system 
will be direct-current series arcs. The town is laid out on 
the block system, as in Melbourne, and the lamp columns 
for the ares will be placed on refuges at the intersections of 
the various streets. A plant for 1,000 16-c.p. lamps for the 
low-tension, and 500 10-c.p. lamps for the alternate-current 
system will be put down at once. So far, 850 16-c.p. lamps 
have been taken up. The supply will begin about July 
next. The whole of the work has been planned out, and 
will be carried out under the supervision of Mr. A. E. Neal, 
the company's electrical engineer. The company will also 
carry out isolated installations in Queensland. Gas in 
Rockhampton is from 7s. 6d. to 12s. 6d. per 1,000ft., 
according to quantity consumed, or for lighting or heating, 
so that the company will have a good chance of successful 
competition with itself. 


The Lighting of Larne.—4A meeting of the resi- 
dents of Larne was held on Thursday last week for the 
purpose of considering the question of the electric lighting 
of the town. The Commissioners adopted electric lighting 
on August 1 last, and their action has recently been called 
in question, with a result which has vindicated their pro- 
gressive policy. Mr. John Fullerton, chairman of the 
Larne Town Commissioners, presided. Mr. Picken moved : 
“That the lighting of the public streets of Larne during 
the past six months has been imperfectly and insuffi- 
ciently performed, in consequence of which the rate- 
payers and inhabitants have suffered serious incon- 
venience ; and that the agreement entered into between 
the Larne Town Commissioners and J. E. H. Gordon 
and Co., Limited, London, has been effected without 
due regard to the interests of the ratepayers of 
Larne, who disapprove of the action of the Commissioners, 
particularly in attempting to concede to Messrs. Gordon 
and Co., Limited, the sole right of public and private 
lighting of the town by electricity for 42 years from 1891. 
That before entering into such an agreement the ratepayers 


should have been consulted, and their opinion taken in 


the matter" Mr. Thomas M'Cormick formally seconded 
the resolution. Mr. James Boyd moved the adoption 
of the following amendment, amid loud cheers: “1. 
That the ratepayers of Larne, in public meeting assembled, 


ELECTRICAL ENGINEER, FEBRUARY 12, 1899. 


149 


hereby express their great satisfaction with the public : 
lighting by electricity of the principal streets of the town. 
2. That they express no opinion (at present) in reference 
to the minor streets and suburbs, seeing that as soon after 
the new dynamo is in operation as possible, the con- 
tractors will replace the temporary lights now in use 
by more powerful ones, which it is expected will give 
every satisfaction. 3. That the agreement entered 
into between the Commissioners and the contractors, 
Messrs. Gordon and Co, being the usual one pre- 
scribed by the Board of Trade, is considered satisfactory, 
and that the Commissioners deserve the best thanks of the 
town for their enterprise and public spirit in introducing 
the electric light, and hereby have our confidence and 
support.’ Mr. John Bain seconded the amendment. Those 
who were not ratepayers were then asked to go upon the 
platform, and tellers having been appointed the chairman 
put the amendment, with the following result: For the 
amendment, 74; against, 48. The proceedings then 
terminated. 


Burnley.—At the monthly meeting of the Burnley 
Town Council, on the 3rd inst, the Gas Committee 
reported that the question of electric lighting had been 
engaging their attention. When the provisional orders 
were granted in 1890, the Burnley Corporation followed 
the practice of other corporations, and adopted a waiting 
course, but action had now been forced upon them. The 
Co-operative Stores had intimated that if the Corporation 
did not take the matter in hand they would take steps to 
supply themselves,and the Tradesmen's Association had inti- 
mated that they also were prepared to do something in a 
similar direction. The term granted would expire at the 
end of August, and any outside company would be at 
liberty to come into the town and establish a central 
station. It was felt also that if application were made to 
the Board of Trade for an extension of time it might 
possibly be refused, as the Corporation had been inactive so 
long. A deputation from the committee accordingly went to 
London and gathered a good deal of useful information. They 
were convinced that the question of electric lighting had now 
passed the stage of experiment and that electricity would 
supply a steady, good, and reliable illuminant. Burnley 


| was very favourably situated for laying down the installa- 


tion. The land to be used for the station was close to the 
canal and the gas works, and the area to be supplied was 
exceedingly compact. In response to the circulars which 
had been sent out, promises representing 1,800 incandes- 
cent lamps of 16 c.p. had been received, and the committee 
considered that that was sufficiently encouraging to justify 
them in recommending the Council to sanction the 
calling in of a consulting electrical engineer. If his 
report was satisfactory, and he assured them that 
they could supply electricity at about double the 
price of gas, then the sanction of the Council would 
be asked to the work being proceeded with. It was pro- 
posed at first to provide sufficient power for 4,900 lamps, 
and the initial outlay of providing plant, building the 
house, laying the mains, etc., might be roughly placed at 
£20,000. It was very probable that the experiment would 
ultimately pay, but for the first year or two they could not 
expect to get much profit out of it. If it could be made 
to pay in other towns, surely it could be done in Burnley, 


| which was so favourably situated. The electric light would 


greatly conduce to the health and comfort of those who 
had to work by the aid of gas light, and it would form an 
attraction to the town itself. Alderman Collinge observed, 
in reference to this report, that when the committee had 
consulted with an electrical engineer they would be fully 
prepared to give further information. 
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THE CRYSTAL PALACE EXHIBITION. 


At Stand 107, in the North Nave, Messrs. Croggon 
and Co., of 16, Upper Thames-street, E.C., have a neatly 
arranged stand of electric fittings, bells, batteries, etc., and 
a model church tower, with a peal of tubular bells, which 
proves a great attraction to visitors. Our sketch givesa 
very good idea of the general appearance of Messrs. 
Croggon’s stand and church. The latter is a model, 30ft. 
high, of St. Martin’s, Guernsey, which the firm have fitted 
with their system of copper-tape lightning conductors, in 


I es 


'CROCCON 


TAT TI 
GTI 


i 
ulis ul 
1 
ii f 


"TOT 
j a 
" | 


Me 
ys 


d — 
7 TH 
Hoà i" à 


I 


Il qii | | 


tiiir 2277. 

„ 
N ; 2 A j 
, 

LEN | 1 $ ae 


3 


keyboard could be fitted up at the rectory, and the last 
bell ” timed to suit the parson’s convenience. 

At their stand Messrs. Croggon show a large number of 
electric bells of all sizes, from the smallest house bell to one 
for factory use having a diameter of 12in. The firm have 
introduced a new contact pillar in their bells. This is cast 
on to its own base, and in this way the risk of shrinkage 
or shifting which sometimes occurs with the ordinary form 
of contact, and consequent failure of action, is obviated. 
Messrs. Croggon have supplied a number of their large 
bells, single-stroke and otherwise, to mines, factories, and 
large institutions such as asylums. The mining sing:e-stroke 
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Sketch of Messrs. Croggon and Co.'s Stand at the Crystal Palace Exhibition. 


the way shown on the model. Care is taken in fixing these 
conductors to connect all metal work with them. In the 
belfry is a peal of tubular bells, which are rung by means 
of current supplied from the Weymersch battery at an 
adjoining stand. The hammers are worked on the principle 
of single-stroke electric bells, from a keyboard. ‘The elec- 
trical energy required to ring bells like these is very small. 
Messrs. Croggon state that those at the Palace can 
be rung with half an ampere, at a pressure of six volta. 
Country clergymen about to set up a peal of bells might 
do worse than adopt the tubular variety, with electrically- 
worked hammers. If the sexton proved obnoxious, the 


bells, which are used to signal from the engine-room at the 
pit's mouth to the bottom of the shaft, are worked by anordi- 
nary Morse key. À new design of bell, which obviates the 
necessity for a drop indicator where several bells are 
fitted up in one room, has two armatures, one of 
which is attached to a pendulum visible below the 
dome. When the bell is rung, the pendulum armature 
is attracted and suddenly released, causing the pendulum to 
vibrate for a minute or two, and so indicate the particular 
bell which has been rung. A new pattern ehip's indicator 
is also shown. In a heavy seaway, ordinary drop indicators 
are apt to break loose by reason of the ship's motion. The 


THE ELECTRICAL ENGINEER, FEBRUARY 12, 1899. 


151 


new one is so held by a catch on the armature that it can 
only fall when a current passes, no motion of the ship 
Saring any effect on it. For lifts, a useful indicator is 
rovided which shows the liftman which floor has rung 
im up; while each floor is provided with an indicator 
which can be dropped by the man to show he has 
heard the call and is coming. Messrs. Croggon have 
brought out a new design of telephone which they 
sell outright at a very cheap rate, and which, when we 
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Messrs. Woodhouse and Rawson, as we have 
previously stated, show, among other exhibits, a model of 
an electric launch. Many visitors stop and admire this 
elegant craft, which we understand was built by the 
Thames Electric and Steam Launch Company. Our 
readers will remember that Messrs. Woodhouse and 
Rawson have been particularly active in pushing the merits 
of electrical apparatus as applied to pleasure boats, and in 
conjunction with the Thames Company great energy is 
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The Electric Launch Glow Worm.“ 


tried it at their offices, certainly worked very well. being put into the business. A rapid glance at the 


Of the firm’s specialities in the way of electric light 
fittings in wrought iron and copper, there are many elegant 
and pretty examples at the Palace. Their new pendant 
for electroliers or single lamps is very simple, and acts 
well. A ceiling rose contains a roller round which is wound 
the insulated leads. On pulling the cord a cam is 
released in the rose, and the roller unwinds until 
the action is stopped, when the cam engages again and 
holds the whole in position. The pendant works easily 
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and with certainty. A new wall plug which we noticed on 
their stand is designed to do away with the objectionable 

jection noticeable in ordinary wall plugs, and which 
often leads to their being broken. In Croggon’s plug this 
is obviated by having a push contact-piece at the top, so 
that the whole thing projects but little from the wall. 

The firm have lately carried out several important con- 
tracts for wiring and fitting in private houses, as well as 
hotels and larger establishments, and report that they have 
their hands full at the present time, 


history of such boate is intimately connected with the 
name of Mr. W. S. Sargeant, who has recently established 
the company of which he is manager at Eel Pie 
Island. He designed and constructed the earl 
floating and charging stations on the Thames. e 
also designed and built the well-known electric launch 
“ Vicountess Bury," 65ft. 6in. by 10ft. 6in. beam, which 
has been running for the pe three years on the Thames 
as a public pleasure-boat. The charging station at Eel Pie 


Joel’s Slow-Speed Dynamo. 


Island will consist of a 100-h.p. engine, transmitting power 
to two shunt-wound dynamos for charging accumulators. 
Suitable resistances are arranged that any EMF. between 
100 and 300 volts, with an aggregate current of 200 
amperes, can be obtained, which can be divided into 12 
circuits by means of a switchboard. An ammeter can be 
put into any of the circuits by means of a switch, so that 
the energy supplied to customers can be measured and 
charged at a fixed rate. These dynamos will also transmit 
the current to the motors in the workshops, which will 
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be used to drive the works’ machine. Various suitable 


buildings are being erected for carrying on the business, 
Adjoining the works is The Island Hotel, and arrange 
ments have been made to light it throughout by electricity 
to be prp from the works. 


Joel's Armature and Commutator. Segment of Colls. 


We understand that Mr. Andrew Pears, (of soap fame) 
has given Mr. Sargeant another order. The new vessel is 
to be at the next Henley Regatta. She is designed es 
cially for speed, and in appearance will somewhat resem le 
a torpedo-boat. This is the fourth order Mr. Sargeant has 
received from that gentleman. The first was the Pioneer,” 
an electrical launch designed and built by Mr. Sargeant to 


carry 20 passengers, She is 40ft. long with 5ft. Sin. beam, 


has a mean draught of 18in., and a displacement of 5} tons. 


Joel's Motor. 


The hull is constructed of three skins, the inner being 
diagonal, with outside planking longitudinally in narrow 
widths ; the keel, which runs from stem to traffrail, 
is in one length of American rock elm. There is 
no dead wood aft; 
thus giving a clear run and Wwe od 
from the N A speed of 8j an hour wi 
be obtaine e second order was d a “Pilot” an electric 
launch designed as a sea-going pinnace, 26ft. 6in. by 5ft. 4in., 


ter efficienc 


and constructed to carry 15 people—draught aft 18in., and 
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Joel's Ammeter. 


a displacement of ps tons, speed eight miles an hour. 
third order being t “Glowworm,” which Mr. Sargeant 
also designed and moulded, together with the working 

‘adel, now being -exhibited on Messrs. Woodhouse and 


| we illustrate herewith. The “Glowworm” 


this has been entirely abandoned, | 


The | 
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Rawson s stand at the Crystal Palace Exhibition, and which 
is 53ft. long, 


with 7ft. 2in. beam, has a draught aft of 2ft. 6in., and 
displacement of 64 tons. The accumulators are placed 


| under the seats, and the motor is aft, under the floor. 
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Joel's Main Switch. Details of Joel's Main Switch. 


ers, with a mean speed through 
iles an hour, and is lighted as 
electricity. The potential is 126 
ng current of about 35 amperes at 
ler rotating at 650 revolutions per 


She carries 40 passe 


the water Bee oled 
by 


well as 
volts, wit i 2 


full speed, the pro 


Joel's Engine Room Ammeter. 
minute. The latter is connected direct with the armature 
shaft. This vessel has gained the reputation of being the 
fastest and handsomest electric launch on the Thames. 


Amongst other launches in course of being laid down 
are two, electrically propelled, which are for the entire use 
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Joel'a Spiral Resistance Coil. 


of The Star and Garter Hotel, for pleasure parties during 
the summer months ; they will be used for trips to Hampton 
Court Palace and back. There will be electrical communi- 
cation between the hotel and the charging station at Eel 
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Pie Island, so that the launches can be alongside Messum’s 
boat-raft in the time visitors are coming down from the hotel 
to the river. These launches will be 75ft. long with 13ft. 
beam, draught aft 3ft. Gin., built in three thicknesses of 
ee mahogany, with teak fittings throughout, a saloon 
deck the whole length of each vessel, fitted up with ladies’ 
cabin, and for first and second-class passengers, refreshment 
bar, w.c.'s, pantries, and everything to meet the Board of 
Trade requirements; under whose survey they will be built. 
The saloon will be illuminated with incandescent lamps of 
100 volts; port, starboard, and masthead lights will 
also be electric. The steering-wheel will be placed 
on the saloon deck amidships, so that the steersman 
has full view of the river. Alongside the wheel 
will be the switch, controlling the electrical power, which 
consists of one single lever, patented by Mr. Sargeant, and 
is arranged for full speed ahead, half speed ahead, full 
speed astern, half speed astern. The electrical power will 
be stored in the same way as the Viscountess Bury." The 
accumulators are to be of the latest type in ebonite boxes, 
and will be supplied by the Electrical Power Storage 
Company, Limited. The pressure to be used will be 
400 volts. The propeller will be connected up direct with 


Diagram of Bagnold's Bell-Pull. 


the armature shaft, and will rotate at 600 revolutions per 
minute. The lines of these vessels are calculated to give 
a speed through the water of eight knots, the displacement 
being 163 tons. They will be running during the summer 
months from the new lock at Richmond to Teddington, 
between the hours of 10 a.m. gad 8 p.m, calling at the 


following stations; Steamboat landing stage, Richmond; 
Messrs, Mesaum and Sons, the Pigeons and Club House, 


adjoining Buccleuch House (Sir J. Whittaker Ellis's resi- 
dence), Fel Pie Island Hotel, Teddington Lock, and then 
returning. 

The stand of Messrs. Joel and Co., No. 157, in the 
North Nave, contains a good assortment of the apparatus 
manufactured by the company. The most conspicuous 
object is the dynamo, which, as it has often been described 
before, will require only a short description now. The 
illustration shows the newest type. The complete armature, 
is also down in the figures, one representing the armature 
and commutator with segment of coils removed (showing 
pulley on end of axle), and the other representing segment 
of coils from armature and single armature coil. The arma- 
ture is built up of sections or groupe of laminated iron plates 
of segmental shape. These sections interlock, fit into each 
other, and are faetened by bolts to spokes, and thus form the 
rim of the wheel. Theinsulated wire coilsareseparately wound 
and are threaded on the core sections. The ends of the coils 
are connected in a special and convenient manner to the com- 
mutator, and can be quickly disconnected. The mechanical 
details are worked out to secure great simplicity, and to 


enable the dynamo to be easily and quickly taken to pieces and cause t 
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and put together again without special skilled labour. This 
is useful on board ship, in the country, and other places 
where an easily repaired machine is necessary. For use 
on board ship a spare set of armature coils is provided, in 
the event of damage by steam, water, or any unavoidable 
cause, such as is 3 the case owing to the 
cramped space usually available for the electric light 
machinery ; the engineers can then easily repair the 
machine and put in the new coils if necessary. The 
annexed illustration shows one of Joel’s motors, being the 
result of many years of experiment and testing. They are 
made to run with either continuous or alternating currents. 


Baguold's Bell-Pull Without Cover. 


Hitherto, the want of such an alternating-current motor 
has been the great drawback to the extension of the alter- 
nating-current supply system, and it is considered that this 
motor will prove of immense importance in the future of 
electrical supply enterprises. e special feature of the 
motor is the use of very thin laminated iron in the fields 
and armature. The field magnet cores and poles are made 
in one piece of thin stampings of iron of the exact size and 
shape, and any number of these (according to the size 
required, are bolted together and thus make up the iron 
frame without any aftér tooling, and having the greatest 
possible magnetic efficiency. number of these motors 
have been made and supplied, and are said to [give an 
efficiency of 90 to 92 per.cent. 


Bagnold's Bell-Pull and Repeater—Inside View. 


Messrs. Joel and Co.’s patent main switches are made 
with porcelain backs and glass fronts with detachable key. 
We also illustrate these. The moving parts are completely 
closed in, and a key is needed for operating the switch. 
The contact bar is made of hard-rolled brass, and is slit 
go as to form a springy comb at the ends; the object 
being to make as many contact points as ible. These 
contacts pass under sparking shields fixed upon the 
terminal blocks. The switch has a double break; the 
sudden break being obtained by two flat steel springs, 
which press upon a stem of an elongates oval section, 80 
that the springs are compressed when the switch is on 

hie contact bar to leave the terminals suddenly. 
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The makers claim that one of the special advantages of 
this type of switch is that it is completely protected from 
dust and interference, while its action can be readily 
observed through the glass case. Messrs. Joel and Co. 
also exhibit their patent ampere-meters, suitable for use 
with storage battery installations, as shown, and their 
central station engine-room ampere-meter, for use with 
arc lamp and continuous-current sories circuits, and also 
their spiral resistance for adjusting circuits in central 
statione and many other purposes. 

An improved bell-pull, which deserves to have a widely 
extended sale, if not to entirely supersede the '*push- 
button," is shown on Messrs. Siemens's stand. For over 
40 years the familiar push-button used in conjunction with 
electric bells has remained unaltered, except as regards the 
artistic design of its exterior, notwithstanding that con- 
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invalid's chair, or of a writing-table necessitates the 
advent of the electric bellhanger and the moving of the 
contact-piece from one position in the room to another. In 
order to obviate these inconveniences, Messrs. Siemens 
Bros. and Co. are now supplying, under license from Major 
Bagnold, a simple and effective arrangement of bell-pull 
which, no matter where fixed in a room, can be easily actuated 
from any point in that room by attaching a thin cord, and 
leading this cord away in the desired direction ; a very 
slight pull on the cord is necessary to make contact and 
ring the bell. In the diagram of the bell-pull and connections 
shown, an elastic rod of steel, R R, is set vertically with its 
lower ond firmly fixed into a brass block, B; on its upper 
end is screwed a brass knob, K, the shank of which passes 
through a brass ring, CC, the conducting wires are 
attached to B and C. A slight pressure applied to K in 
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Eugiues at Sydenham Electric Light Station. 


siderable inconveniences are connected with the use of this 
simple household fitment. The ordinary push-button must 
be pressed in a direction at right angles to the surface of 
the wall or other support to which it is fixed. Again, 
the contact made is not always of the best; it is 
essentially a “ butt” contact, and possesses little or no self- 
cleaning powers. When definitely established, say, in the 
immediate neighbourhood of a bed, or of an office or 
dinner-table, it ie difficult to actuate these push-pieces from 
any other position. Pull-pieces have been devised, but 
these need to be pulled, as a rule, in one particular direction; 
flexible cord connections are also used, connected to “pear” 
pushes, but these again are seriously liable to derangement, 
and may be said to contain the elements of their own 
destruction. Generally speaking, there are many instances 
ef daily occurrence in which the shifting of a bed, of an 


almost any direction other than in that of tho axis of the 
rod, R R, will deflect that rod, and cause the shank of the 
knob to touch the ring, C C, and make the necessary contact. 
This contact needs no silvering or platinising, as the knob 
can at any time be given a circular motion, which will clean 
the contact surfaces and ensure the establishment of the 
circuit. If it be desired to actuate thie contact-piece from a 
distance, it is only necessary to tie a fine cord round the 
horizontal groove on knob, K, and this cord can be led off 
in any ar direction, such as to a bed, a chair, or a 
dinner-table. 

This bell-pull is made in various patterns and sizes. It 
can also be conveniently combined with a sound-repeater. 
When a bell-pull or push is actuated, it is often of great im- 
1 to be able to know that the electric bell is rung. 

e other illustrations show a new form of sound. repeater, 
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which, combined with the contact previously described, 
makes a most convenient and efficient fitting for this pur- 

ose. The repeater is shown both complete with the 
nickelled steel bell dome, and without the dome. When the 
latter is screwed on, one pole of the electromagnet is 
presented to the sound-boss of the bell; as soon as the con- 
tact is closed and the circuit is intermittently interrupted 
at the distant “chattering” bell the bell dome of the 
repeater is set into vibration, and gives out a clear ringing 


Alternator and Exciter at Sydenham Electric Light Station. 


sound sufficient to indicate that the distant bell has acted, 
but not so loud as to be inconvenient to the occupants of 
the room in which tho contact is made. The above-described 
system of ringing a Bteel bell magnetically can be applied 
in other ways. Thus, supposing it is desired to actuate 
several bells in series on one circuit, one of these can be an 
orderinary “ chattering” bell and the others can be simply 
"aound.repeaters" without contacts. No difficulty of 
adjustment is experienced as in the case when ordinary 
chattering-bells are joined in series. 
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SYDENHAM ELECTRIC LIGHT STATION. 


Continuing our illustrations of this station, we give this 
week views taken from photographs of the engines and 
dynamos. As we have previously said, the engines were 
built by Messrs. Hornsby and Sons, of Grantham; the 
dynamos at the works of the Electric Construction Corpora- 
tion, Wolverhampton. These generators are each designed 
to give an output of 80 amperes ata pressure of 1,080 
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volts, with a speed of 370 revolutions per minute. The 

armatures are drum-wound. The magnets have a re- 
sistance of 9:5 ohms when hot, and are excited with 

a current of 14:2 amperes from a small machine driven by 

rope gear from a pulley keyed on the main shaft, as shown 

in the illustration. The generators themselves are also 

driven by rope gear, the pulleys being carried between two 

bearings. A coupling between pulley shaft and armature 
allows of the latter being removed without taking, of “na 
ropes. Each machine weighs VS wos, 
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LARNE. 


It is the simple straw that tells which way the 
wind blows, and notwithstanding the immense 
efforts to keep the real wire-pullers in the back- 
ground, some simple matter ofttimes enables us to 
trace home an attack upon the industry. We rather 
admire plucky combatants, but the man or men who 
are constantly trying a stab in the dark are neither 
worthy of sympathy nor commiseration. © The 
attack of the gas interest upon electric lighting 18 
scarcely or never straight. Puppets are put up and 
the wires pulled, the real organisers remaining 1n the 
background. We have no fault io find with gas for 
attacking electricity ; rather it is the duty of those 
interested, but they might make an effort or 
two by means of pitched battles instead of lying 
in ambush. Distinctly, we do not believe in all 
the rubbish talked about gas not suffering from the 
introduction of electricity. It has got to suffer 
whatever may be said to the contrary, and the sooner 
the fact is recognised the better for all parties con- 
cerned. The coaching interest suffered from the 
introduction of steam. It is the natural law. 
Horses, indeed, were turned to other purposes, 80 
may gas, and attention might well be directed to 
these other purposes. The Larne Times of Feb. 9 
devotes almost an entire page to the report and 
consideration of & meeting of ratepayers, called 
to give expression to the unsatisfactory lighting 
of the town; and also as to the forty-two years’ 
agreement entered into between the Commissioners 
and Messrs. Gordon and Co." Immediately upon the 
result of the poll at this meeting being known, a 
voice was heard to say: The gas promoters have 
lost the day "—hence the straw pointing to the real 
opponents of the electric light at Larne. The brief 
history of the whole matter may be given in a few 
words. As is well known, scores of local authorities 
have for years been off and on discussing the possi- 
bilities of electric lighting, and among others the 
Larne Commissioners. Messrs. Gordon and Co. 
have been very energetic in bringing plans for 
lighting before many authorities, and, again among 
others, before the Larne Commissioners. This 
activity succeeded in convincing the Commissioners 
that not only was such lighting practicable, but in 
this particular place compared favourably, as regards 
cost, with gas. As a result, the Commissioners entered 
into a three years’ agreement with Messrs. Gordon 
and Co. The work of the installation was pro- 
ceeded with, and as time was an object, temporary 
arrangements were made; the final permanent 
arrangements have yet to be finished. Here, then, 
was the chance of opponents. They laid hold of 
what they termed the unsatisfactory state of the 
lighting. Yet little stress was laid upon this at the 
meeting, while the fiercest battle raged round the 
" forty-two years’ agreement," which is non-existent. 
Mr. Picken, & dissentient commissioner, was the 
leader of the opposing faction. He undoubtedly is 
a brave man. His audience was hostile, yet he put 
forward his case, reminding us of him whom Horace 
describes in the lines : 

Si fractus illabatur orbis, 
Impavidum ferient ruina. 
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In the end, the opponents of the electric light were 
beaten by seventy-four votes to forty-eight, and we 
trust the contractors will now go on their way undis- 
turbed, complete the permanent apparatus, and by its 
success induce the ratepayers to go in for what one 
described is very much wanted—more light. 

We are glad to find that Mr. Fullerton, the 
chairman of the Commission, condemned without 
qualification the argument that so crudely was the 
agreement drawn that it contained no clause to 
prevent the contractors going away and leaving the 
town in utter darkness. Electrical engineers will 
probably agree that the difficulty is in getting a 
foothold, and that after having invested eight or 
ten thousand pounds to put down an installa- 
tion, there is little likelihood of abandoning the 
work. Before entering upon a contract, it may 
be assumed that the engineers carefully considered 
the probable income, and did not enter into 
a binding agreement till they were certain of 
their position. Opponents seem to consider that 
our Cromptons, our Gordons, and the managers of 
various firms and companies are not business men. 
We can assure them that few keener business men 
will be found in any industry than those who are 
now the ruling spirits in electrical engineering. It 
must be remembered, too, that it would not pay a 
firm of any repute to put its hand to the plough and 
afterwards turn back. 


CANTOR LECTURE—No. 3. 


Prof. Forbes at the commencement of his third 
lecture spoke in terms of great praise of Mr. Tesla's 
recent lecture, and took the opportunity of having a 
fling at some technical journal which had incurred 
his censure on the question of the practical man 
versus the scientific. It has been our misfortune to 
occasionally have a tilt at the arrogance and conceit 
of some so-called scientific men, but in this case we 
do not plead guilty, yet it may be assumed the 
guilty party will have little difficulty in combating 
Prof. Forbes’s views. Mr. Tesla starts as a prac- 
tical man, with a definite, practical end in view, 
and this distinguishes him, and others like 
him, from the inane dandy who experiments with 
the object of finding out something somehow. 
One millionth of such investigations prove 
useful to mankind—the rest are waste labour. 
Mr. Tesla’s aim is, if we read him aright, to give us 
artificial sunlight—it may be a less powerful light, 
but softer, and as diffused over those areas in which 
the influence is at work. Passing from Mr. Tesla's 
work and the practical man, Prof. Forbes agreed 
upon the great value of oil as an insulator. The 
late David Brooks was the apostle of this system. 
For twelve or fifteen years before his death we held 
constant communication with him on the subject. 
Oil has always seemed to us the ideal insulator, and 
we regret Brooks is no longer among us to see that 
at length his views are becoming more common. 
The lecturer passed in review the necessity of so 
designing stations that big engines should not be 
running to waste, but rather, while obtaining 
economical engines, multiplying them and bringing 


them into use as the load comes on. He pointed out 
the difference between distribution of power and dis- 
tribution of light, and, although we do not agree with 
all his conclusions, it must be admitted that a great 
difference exists. The lecturer concluded with a 
brief examination of the rotary-current system, and 
reference was made to recent experiments carried 
out with the apparatus now in London. 


MR. TESLA AND VIBRATORY CURRENTS. 


The lecture given by Mr. Tesla on Wednesday last week 
before the Institution of Electrical Engineers, and repeated 
on the Thursday before the Royal Institution, will live long 
in the imagination of every person in the brilliant scientific 
audiences that heard him, opening as it did, to many of them 
for the first time, apparently limitless possibilities in the 
applications and control of electricity. Seldom has there 
been such a gathering of all the foremost electrical 
authorities of the day, on the tiptoe of expectation to 
witness the experiments, details of some of which had 
already been given to us from the other side of the Atlantic, 
but of which no written account could convey the true signi- 
ficance and beauty. Long before the hour of meeting the 
hall was crowded, and Mr. Tesla was watched throughout 
with the keenest interest as he adjusted his apparatus 
quivering with lightning-like discharges, and now lighted a 
vacuum tube by grasping it in his hand, now brought 
to incandescence the filament of an ordinary lamp attached 
by a single wire, there rendering the air in the interior of a 
large ring luminous with flame, or sending streams of light 
from wires stretched over the audience, and, most fasci- 
nating of all, after electrifying the whole space of air 
between his table and an iron plate above him, waving a 
luminous tube in his hand totally unconnected to any wire 
whatever. It was, indeed, curious to see the most promi- 
nent and noted electricians of the day as interested in Mr. 
Tesla and his experiments as any cbild with the first 
friction machine, asking whether it was safe to do this or 
that, to touch the wires, and whether they might be allowed 
totry. For full two hours Mr. Tesla kept his audience 
spellbound, with easy confidence and the most modest 
manner possible displaying his experiments, and suggesting, 
one after another, outlooks for the practical application of 
his researches; and it was difficult to realise that this 
memorable lecture was the second only that he had 
ever delivered. Even at the end Mr. Tesla tantalisingly 
informed his listeners that he had shown them but one- 
third of what he was prepared to do, and the whole 
audience, after Prof. Ayrton had proposed the vote of con- 
gratulation and declared the meeting over, yet remained in 
their seats unwilling to disperse, insisting upon more, and 


Mr. Tesla had to deliver a supplementary lecture. 


It is not for us here to describe the lecture in its details, 
as a full and illustrated report, revised by Mr. Tesla, is 
being prepared for the Journal of the Institution of 
Electrical Engineers, which will ap in due time, and 
containing much even that could only be glanced at in the 
lecture itself, and this will be the proper material for 
electrical engineers to fully discuss. But it may be allowed 
us to dwell a little upon the scientific modus operandi, and 
give certain particulars which our readers, no doubt, are 
looking for with interest. 

In the first place, it may be stated, as Mr. Tesla men- 
tioned, but which hardly seems to be realised, that prac- 
tically the whole of the experiments shown were new, and 
had never been shown before, and were not merely a repe- 
tition of those given in his lecture in America. That of 
lighting tubes in an electrostatic field and of bringing 
filaments to incandescence on a single wire were shown 
before, and being of the most importance, naturally were 
not left out. But all the other experiments, together with 
most of the apparatus itself, was novel, and was supple- 
mentary to that of his American lecture. 

In the next place, it is important to understand—as also 
stated by Mr. Tesla at the time, but handily, Sex S SR. qe 
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realised—that nearly the whole of his experiments and 
effects were produced by means of an ordinary alternating 
current from an ordinary commercial alternating-current 
dynamo—such, in fact, as can, in many places, be obtained 
from a central supply company's mains. These effects can 
be, and were, brought about also by means of the currents 
from his special alternator, but the chief benefit of the use 
of this 1 is in being able to obtain perfectly 
harmonious currents of a known number of alternations per 
second, and in research work this knowledge is evidently 
of immense value. 

Without going deeply into the detail or the theory of 
the working of the apparatus used, it is seen, therefore, 
that the effects are produced by using an alternating 
current, either generated direct at high potential and with 
high frequency of reversal per second, or ordinary currents 
converted into such currents. Mr. Tesla termed these 
currents “alternating currents of high potential and high 
frequency," but in the same way that the term rotary 
current (first proposed, we believe, in these columns) has 
now gained acceptance to indicate alternating currents 
varying in phase for producing a rotating magnetic field, so 
we may, perhaps, venture to use the term “vibratory 
currents” for those of high potential and high frequency. 
To generate vibratory currents from an ordinary alternating- 
current circuit, Mr. Tesla uses first an ordinary transformer 
in oil to transform upwards; the secondary current from 
this he passes into a second transformer having in its 
circuit a magnetic spark interrupter, and from the 
secondary circuit of this second transformer (which it may 
be noted is of comparatively thick short wire) he obtains 
discharges in all respects similar to those of the great induc- 
tion coils, but of very high frequency. Connecting this 
circuit to a properly-adjusted condenser, in his case a set of 
Leyden jars, a surging effect is produced on the currents, 
which raises the frequency of vibrations from 25,000 or so 
per second to some millions per second, and the potential 
to some hundreds of thousands, or even, perhaps, millions 
of volts. The frequency in the case of the use of the Tesla 
dynamo can of course be accurately determined. The 
potential, it seems, cannot be accurately arrived at by cal- 
culation, or, rather, the calculation does not give an accu- 
rate result correspondent with the actualities achieved in 
these effects—a fact, as we shall see, that may have very 
important theoretical results upon the wave theory of 
electricity. 

Having at command a vibratory current of this nature, 
the results shown by Mr. Tesla were the first outcome of 
continued and careful experiments. Not only does the 
molecular bombardment of the molecules of highly- 
exhausted gases in vacuum tubes show phosphorescence, 
but gases at low states of exhaustion do the same, 
and even ordinary air at ordinary temperature, as 
Mr. Tesla showed at his lecture, where the space between 
two concentric rings glowed with discharge like a vacuum 
tube itself, while the vacuum tube glowed when at some 
considerable distance from the plates to which the two 
poles were connected. In this manner, by vibrating the 
air molecules at speed correspondent to that of the vibration 
of light, phosphorescent effects could be shown with ease. 
Phosphorescence, Mr. Tesla explained, he regarded as 
incandescence in another form. Ordinary incandescence 
accrues after the filament has ed interiorly from the 
state of cold to that of intense heat; while if we regard a 
bombardment of molecules with sufficient intensity upon 
the surface of a material, we may conceive an infinitesimal 
film of that material rendered continuously incandescencent 
without the trouble of heating the whole—in a word, we 
obtain the light vibrations without passing through the 
whole gamut of heat vibrations—which has long been 
the electrical engineer's most ardent desire. To obtain 
a concrete idea of the difference between the ordinary 
alternating current and the vibratory current, we 
might imagine the first as a large ordinary steam engine 
reciprocating at 100 revolutions, while the second becomes 
a smaller aud smaller material engine as its reciprocations 
mount from hundreds to thousands, or hundreds of 
thousands, in the same unit of time. In the latter we 
have the greatest efficiency with the smallest of first 


outlay. 


We need not go further into the detail of the oxperi- 
ments shown by Mr. Tesla based upon these considerations, 
as they will be given, as we have said, fully in his paper. 
We merely mention here that Mr. Tesla hinted at illumina- 
tion of houses without wires, transmission of light and 
power to a distance without wires, the synchronising of 
various wave-lengths for multiplex telegraphy without 
wires, the use of motors with but one wire, or even 
possibly without any, and the recovery of the solar energy 
radiated around us direct gearing,” as he said, our 
motors to Nature’s wheels.” 

He demonstrated that our ideas upon dielectrics required 
modification, and that it was a mere question of potential 
to make every material or gas a conductor. It was shown 
that the interposition of a plate of ebonite, in fact, facili- 
tated, rather than otherwise, the discharge. He showed 
that the vanes of the Crookes radiometer would rotate 
under the influence of his vibratory current, a rotation, 
curiously enough, the reverse way to that induced by light. 
We believe a similar result was first pointed out in a paper 
read before the Institution at Edinburgh by Mr. A. R. 
Bennett. 

Mr. Tesla incidentally showed that the glow discharge 
in a tube under certain conditions would revolve and then 
become extremely susceptible to the feeblest magnetism, 
and he hinted that possibly by this means the rapidity of 
transmission of telegrams through submarine cables might 
be greatly increased. 

A word remains about one or two personal and scientific 
problems. In the first place, it will be interesting to know 
Mr. Tesla’s own ideas as to the future practicability of his 
researches—idsas which, of course, will have to await their 
fulfilment for some time for actual application in practice. 
The question naturally arises, How can the vibratory current 
be applied to lighting ? Should we expect to have incandes- 
cent or phosphorescent lamps of a pattern similar to those 
we know in the Edison-Swan lamps or the Geissler tubes, 
or should we expect rather to discover a practical means 
for rendering the whole mass of the air in a room softly 
and beautifully phosphorescent? Both, Mr. Tesla thinks, 
if we understand him aright, may occur, but he looks cer- 
tainly to the possibility of the last and most fascinating 
project. Further, many of those who witnessed his experi- 
ments must have asked’ themselves a question as to the 
danger of the vibratory currents, which Mr. Tesla 
handled so unconcernedly. We took an opportunity of 
enquiring ef Mr. Tesla with reference to this point, how, 
indeed, he came to dare to take the current through his 
body ? It was the result of a long debate in his mind, 
it appears, that caused him to attempt the experiment. 
Reason and calculation showed him that such currents 
ought not to be dangerous to life any more than the vibra- 
tions of light are dangerous. he self-iuduction and 
frequency of alternation should be too great for any current 
to pass, and for a current to be dangerous a certain quantity 
must pass. Conceive a thin diaphragm in a water-pipe, 
with to and fro piston-strokes of considerable amplitude 
the diaphragm will be ruptured at once. With reduced 
strokes of the same total energy the diaphragm will be less 
liable to rupture, until with a vibratory impulse of many 
thousands per second no actual current flows, and the 
diaphragm is in no danger of rupture. So with the 
vibratory current—yet in spite of reason and analogy it 
was with the feelings of a man about to plunge from 
Brooklyn Bridge (as one might well believe) that Mr. 
Tesla took his first shock from his apparatus. The result 
justified his daring, and he suffered no more than a slight 
shaking in the arms. A spark, of course, passes and this 
punctures the skin and causes a slight burn, but that is 
all. This can easily be avoided by holding a conductor 
of suitable size in the hand and receiving the shock upon 
that. 

There lurks in one sentence of Mr. Tesla's lecture a 
statement which will cause much discussion in high scientific 
circles. We shall not further refer to it here than to say, that 
if the voltage obtained is not exactly calculable from the 
data laid down of the condenser and the frequencies—if, in a 
word, the result is not approximately that calculated, but 
considerably lower, then this would certainly seem to show 
that Hertz's experiments and results are not final, and the 
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way is open to further experiments and research in this 
direction. 

From the way in which Mr. Tesla alluded feelingly to the 
impulse in research given to himself from perusal of 
Crookes’s experiments in high vacuum, the effect upon 
students and scientific men generally of the publication 
of his own promising researches must be great. We can 
only hope that others, now that the way bas been shown, 
will take up the work, and before many years have passed 
produce for the world at large the thoroughlv practical 
outcome hinted at in the “ wonder-full" lecture by Mr. 
Tesla at the Royal Institution, on Wednesday, the 3rd of 
February, 1892. 


PRACTICAL INSTRUMENTS FOR THE MEASURE- 
MENT OF ELECTRICITY. 


BY J. T. NIBLETT AND J. T. EWEN, B.SC. 
III. 
( Continued from page 67.) 
MEASUREMENT OF ELECTRICAL RESISTANCE. 


Resistance.— The retarding influence exercised by any 
substance to the free passage of an electric current is 
technically known as Electrical Resistance. Speaking 
generally, if the sectional area of any homogeneous metallic 
conductor is uniform, then its resistance is proportional to 
its length, provided its temperature does not vary; and 
further, if its length remains constant, then its resistance 
varies inversely as its sectional area, the temperature 
again remaining constant. As a rule, if a metallic con- 
ductor is heated its resistance increases. This is true of 
all the best-known conducting substances with the notable 
exception of carbon, whose resistance decreases as its 
temperature rises. 

The reverse property to Resistance is called Conductivity, 
the conductivity of any conductor being a measure of the 
freedom which it affords to the passage of an electric 
current. Thus the greater the resistance of a conductor 
the less is its conductivity, and vice vers. 

Absolute electrical non-conductivity—that is, infinite 
resistance—is unattainable, and similarly, perfect electrical 
conductivity, or absence of resistance, is unknown. If all 
known substances were to be arranged in order of their 
conductivities, we would find the metals headed by silver 
and copper at the top of this list; carbon, graphite, and 
some solutions of salts and dilute acids, about the middle; 
and such substances as guttapercha, shellae, and dry air, 
at the bottom. 

In the following table, chiefly due to Culley, there is 
given & list of the more important substances arranged 
according to this plan.  Culley has further divided his 
substances into three classes: conductors, sémi-conductors, 
and non-conductors or insulators; but this division is of 
course entirely arbitrary. 


TABLE 2.—List of Substances arranged in order of their 
Electrical. Conductivities (Culley). 


Good Conductors. Semi-Conductors. Insulators. 
Silver Carbon Wool 
Copper Graphite Silk 
Gold Acids Sealing Wax 
Aluminium; Saline Solutions Sulphur 
Zinc Sea Water Resin 
Platinum Melting Ice Guttapercha 
Iron Pure Water Indiarubber 
Tin Stone Shellac 
Lead Dry Ice Paraffin 
German Silver Dry Wood Vulcanite 
Antimony Porcelain Glass 
Mercury Dry Paper Dry Air 


If a material is required which will carry an electric 
current with as little resistance as possible, it would be 
chosen from as near the top of this list as is compatible 
with cost of material, suitability for the special work, 


159 


and various other conditions which will readily suggest 
themselves; and similarly, a body which is to act as an 
insulator would be chosen from near the bottom. 

As a result of the foregoing considerations, the laws 
governing the electrical resistance of all metallic bodies 
may be stated as follows: 


l. The total resistance of a uniform metallic conductor 
at any fixed temperature is directly proportional to its 
length, if its sectional area remains constant. 

2. The total resistance of a uniform metallic conductor 
at any fixed temperature is inversely proportional to the 
area of its cross-section, if its length remains constant. 

3. The total resistance of a uniform metallic conductor 
of any given length and cross-section at any fixed tem- 
perature is directly proportional to the specific resistance, 
and inversely proportional to the conductivity (taken at 
that temperature) of the material of which it is composed. 


Specific resistances are usually expressed as the resistance 
in ohms, or microhms, of a cubic centimetre of the material, 
at 0° C. or 32° F. Specific electrical conductivity is the 
reciprocal of specific resistance. 


If R represents the total resistance of the conductor in 
ohms, 

its specific resistance, or the resistance in 
ohms, of a cubic centimetre of the material, 


T » 


L » its length in centimetres, 
and A » its sectional area in square centimetres ; 
L 
then R= 
A 


Electrical resistances, however, are not usually obtained 
in this way, but by comparison with other conductors of 
known resistance (such as graduated coils of German silver, 
platinoid, etc., suitably mounted in a resistance-box) by one 
or other of the methods to be described later. 

In the course of these articles constant reference will be 
made to specific or comparative resistance, conductivity, 
and insulating properties, of the various materials employed 
in the manufacture of electrical instruments, or of the 
substances for the determination of whose characteristics, 
delicate measuring instruments are employed. The following 
table, compiled from Dr. Matthiessen’s experiments, gives a 
list of the more important conducting materials, in column 1 ; 
their specific electrical resistances in B.A. microhms (one 
microhm equals one-millionth of an ohm), in column 2; 
their approximate comparative resistances, taking the resist- 
ance of annealed silver as unity, in column 3; and their 
approximate percentage increase of resistance per degree 
centigrade increase of temperature, in column 4. 

TaBLE 3.—RESISTANCES OF METALS AND ALIwys AT 0° C. 

MATTHIESSEN. ) 


Specific Com 


Name of Metal. Resistance. tance. deg. Cant 
B.A. Microhms. Per cent. 
Silver, annealed ...... . ...... 1:521 1:00 0:377 
„  hard-drawn..... ...... 1:652 1:09 Š 
Copper, annealed ...... ..... 1:616 1:06 0:388 
2: ran 1:652 1:09 5 
Gold, annealed.................. 2-081 1:38 0:365 
„ hard-drawn ............ 2:118 1:39 ji 
Aluminium, annealed......... 2:945 1°94 j 
Zinc, pressed .................. 5:689 3:76 j 
Platinum, annealed............ 9:158 6°08 2 
Iron, 8 9:825 6:80 mn 
Nickel „ 12°60 8:30 js 
Tin, pressed ..... ............... 13:36 8:80 » 
"—M— M 19:85 13:60 0:387 
Antimony, pressed ... ........ 35:90 23:65 0-389 
Bismuth W 1327 87:20 0:354 
Mercury, liquid. ............... 96:19 62-50 0:072 
1 platinum + 2 Meets alloy; 24°66 16:10 0-031 
German silver, alloy ......... 21°17 14°87 0:044 
2 gold + 1 silver, alloy UN 10:99 7:22 0-065 
( To be continued. ) 
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INSTRUCTIONS FOR WORKING CROSSLEY’S 
OTTO“ GAS ENGINES (NEW TYPE). 


(Extract from “ First Principles of Electric Lighting." ) 


These engines are a great improvement on the slide-valve 
type, but at the same time it is necessary, for their safe 
management, that careful attention be paid to the instruc- 
tions herein given. 

The new ignition apparatus supplies the long-felt want of 
a reliable hot-tube ignition, and when kept in fairly good 
order and the instructions strictly adhered to, it is free 
trom danger to the attendant. 

Before Starting.—See that all the bearings and working 
parts are perfectly cleaned and well oiled, and that water 
is supplied to the cylinder-jacket. 

Next, move the ignition-valve in and out by hand to 
make sure it is not sticking. 

Starting.— 1. The gas flame in the chimney should be 
lighted ten minutes before the engine is required to work. 
See that the flame does not light back and burn at the air- 
holes in Bunsen burner. 

2. A blue flame should just surround the tube in centre 
of chimney, and no more, and should not burn above the 
top of chimney. 

3. The engine must not be started until the tube has 
arrived at a bright red heat. 

4. Move the handle on cams at side of engine as far as 1 
will go to the left to release compression, and to put the 
ignition bowl on late safety cam. This is necessary for 
safety, as well as to make starting easy. After starting, 
reverse this handle when the engine has got up s Ei 
Don't leave tt half-way. In the 3 engines no handle is 
required, but the bowl of exhaust cam is to be moved 

‘opposite a small secondary cam, and held in position there 
by a pin until the engine has started. 
It is dangerous to put one's foot on the flywheel arms in 
starting the engine, as with “tube ignition” the engine, 
if out of order, may turn in the wrong direction at the 
first explosion. Lay hold of wheel on outside, not inside 
next crank of engine. 
Lubricating. Regulate the supply of oil to the crank- 
shaft and connecting-rod by means of the worsted trimmers. 
Take the trimmers out whan the engine has stopped, to 
prevent waste of oil, also renew the trimmers occasionally. 
Oil.—It is always advisable to use oil supplied by the 
makers ; buying oil indiscriminately nearly always leads to 
clogging, premature explosions, and consequent loss of 
power, and the mistake is not found out till the mischief is 
done. It should be borne in mind that the oil used ina 
gas engine has to stand flame temperature, and that, there- 
fore, oils of low flash-point are not suitable, however good 
they may be for ordinary purposes. 
The Ignition-valve.—The ignition-valve is a small brass 
valve, placed in some cases below the chimney, but usually 
alongside it. When taken out, it will be found to have a 
projecting end Nin. diameter. This closes the hole leading 
to the cylinder during compression of charge. If it becomes 
too slack in this hole—permitting too great escape—it 
should be replaced. Interchangeable duplicates are kept by 
the makers. The proper stroke or lift of this valve is 4S in. 
When putting in à new one see that it has this stroke. 
When wear of the cam and roller reduces this stroke to 
lin, the worn part should be changed at once, and the 
original stroke regained ; this is mecessary for safely, as, if 
neglected, the engine may reverse at starting, turning back 
sharply, and so endanger the attendant. 
A slight escape is intended to take place through the 
vent-hole, in the casing, near the flange of this valve—this 
is necessary for safety. The hole is to be kept clean to 
allow of this escape; if the escape becomes too great through 
wear it is not to be stopped by filling up the vent-hole, 
which would be dangerous, but by renewing the valve if the 
head is worn, or, if not, by grinding in the mitre valve part. 
Cleaning Ignilion-valve.—The ignition-valve should be 
taken off weekly and cleansed with an oiled rag—not with 
emery ; oil it at both ends when working. 

When replacing the tgnition-valve gland in ignition block 
be careful to tighten up both nuts equally, so that the 
valve spindle may slide up and down quite freely. 
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Ignition-tube.—A new ignition-tube should be put in 
after every 30 to 60 hours’ work, as after that time they 
are liable to break if of wrought iron. The makers, how- 
ever, supply tubes of special metal that may last 12 months. 

A spare tube-holder is sent with every engine, which 
should always be kept at hand with a new tube in it ready 
for insertion in the chimney. The tubes must be firmly 
screwed into the holder, so as not to leak at the joint ; 
proper tools for removing old tubes and inserting new ones 
are sent with each engine. 

Chimney.—The perforation in the top of chimney must 
be kept clear. If looking down the chimney while the 
engine is working, shut off the cylinder gas supply, lest an 
accidental escape should blow dust into the eyes. 

Cleaning the Cylinder.—The piston should not be taken 
out unless cleaning or a new ring is needed. When it is 
taken out, scrape out all dirt that may be found at the 
back of cylinder, and thoroughly clean and oil the cylinder 
before replacing the piston. 

The big End of the connecting-rod has only to be 
uncoupled to enable the piston to be drawn out. The 
joints of all the rings should be at the bottom of the piston. 

hen replacing the piston be careful that the steady-pins 
in the grooves fit into the gaps in the rings, or the rings 
may be broken when pushing in the piston. 

When wear of the piston-rings occurs, change the inside ring 
only at first. Do not use force in replacing the piston. 

Valves.—The exhaust, admission, and gas valves should 
be examined occasionally, and, if necessary, ground into 
their seatings with emery powder and oil As mentioned 
in the instructions for the slide-valve type engines, too 
much attention cannot be paid to the condition of the exhaust- 
valve, and the remarks thereon apply equally to the slideless 
type of engine. 

Water-tanks and Cooling.—Never work the engine without 
water in the jacket of the cylinder. The water-tanks must 
be kept full by a ball-cock. If the cylinder of the engine 
becomes much hotter than the water in the tank, the circu- 
lation is obstructed, and should be attended to. 

The water-pipe from top of cylinder to top of tank must 
slope upwards at every point. The pipe from the bottom 
of cylinder to the bottom of the tank must have no bends 
where air can lodge. 

Frost.—If the engine is exposed to frost whilst not 
working, burn a gas light under the cylinder fo keep the 
water in the cylinder. jacket from freezing, or the water may be 
drawn off. Neglect of this precaution may cause breakage of 
the cylind er-jacket. ; 

Dust and Dirl.—Protect the engine as far as ible 
from dust and dirt, and take care that it does not draw its 
air supply from a heated or impure source. 

Gearing up Side Shaft.—Although in erecting these 
engines special instructions are given to gear up the wheels 
to. the marks on the teeth, O O,” it is advisable to call 
attention to this point, as mistakes are often made in putting 
these wheels together. 


AN INTRODUCTION TO QUALITATIVE CHEMICAL 
ANALYSIS. 


BY BARKER NORTH, ASSOC.R.C.SC. (LOND.), 


Joint Author of Introductory Lessons and “ Hand-book 
of Quantitative Analysis.” 


[When Prof. H. E. Armstrong spoke at the Society of 
Arts on Mr. Robertson’s paper on Secondary Batteries,” 
he deplored the lack of chemical knowledge among thoso 
who had the care of such batteries. The columns of a 
technical paper cannot contain all the information required 
on these subjects, but we herewith commence a short series 
of articles by Mr. Barker North, intended to serve as a 
pm gp uction to the study of qualitative analysis,— 


In the following articles it will be assumed that the 
student has already obtained a knowledge of elementary 
chemistry, and as the latter is, as a rule, now taught in a 
more practical manner than heretofore, it will be taken for 
granted that the pupil has already obtained experience in 
the experimental portion of chemistry, such as the prepara- 
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tion of gases and demonstration of their properties. It is 
too often the case, however, that when a student has 
acquired skill in this branch of the subject, that he is told 
to at once commence the reactions of the various metals 
without any previous knowledge of the tests he is 
applying, and he thus works for a considerable time in the 
dark, as it were, whereas if special attention had been paid 
to teaching him systematically how to apply the various 
teste by woll-chosen examples, much of his valuable time 
would have been saved, besides which he would have 
obtained a much better grasp of the subject. 

It is therefore proposed to make the following a com- 
oo survey of the operations which the student will 

ave to perform in the various processes of analysis, and 
by working through the examples given, and making notes 
as he proceeds, he will acquire that manipulative skill in 
the carrying out of reactions which is essential for suc- 
cessful after-work. 
. Qualitative Analysis is that branch of chemical science 

by means of which we ascertain the nature of bodies—that 
is, the constituent or constituents of which they are com- 
posed. This is done by applying reagents or chemicals 
of known composition under certain conditions to the 
substance under examination; and by observing the 
changes which take place, such as the formation of an 
insoluble substance, change of colour, etc., the absence or 
presence of any particular element or compound may be 
inferred. 

There are two methods of analysing in qualitative 
analytical chemistry—viz., by dry and wet reactions. The 
latter is the more reliable, and for this reason the former is 
too often neglected ; yet the dry method will often give us 
the cue to the composition, and in some cases will even 
tell us the whole of the constituents present in a substance. 

The dry method will be treated of first, as it should 
always precede the wet, in order that the latter method 
may be adapted, if possible, to the information thus acquired. 


Chemical Manipulation—Dry Reactions. 
IN THE CLOSED TUBE. 


This should always be the first of the dry reactions, and 
consists in heating a little of the dry powdered substance in 
a small bulb tube. 


How to Make a Bulb Tube. 


A piece of soft glass tubing, about bin. or 6in. long and 
jn. in diameter, should be chosen, and held in the Bunsen 
ame till the middle of the tube is quite soft, when the two 
ends are drawn apart, thus obtaining a shape such as shown 
at a, Fig. l. The tube is cut into two pieces at the drawn- 
out portion, and each is made into a bulb tube by heating 
the end uniformly so as to obtain the shape shown at b, and 
then by blowing gently into the open end while the other 
is still hot we obtain the bulb tube, c. 


Reactions Observed : Change of Colour, Sublimation, etc. 


Many changes may be observed by heating substances in 
the bulb tube, such as change of colour without decomposi- 
tion (as in ZnO, Fe,O,, PbO, etc.), sublimation (Am, As, 
Hg, Sb, etc.), and evolution of gas (HgO, carbonates, 
nitrates, etc.). 

After the reaction by heating the substance alone in the 
closed tube has been observed, a little of the substance 
should be mixed with dry carbonate of soda and again 
heated, when, if mercury or arsenic is present, a black 
shining mirror will be obtained in the cool part of the tube. 

Experiment 1.—Heat a little of the red oxide of mercury 
in a bulb tube, as shown in Fig. 2. Notice, first, the change 
of colour; second, the black shining mirror of metallic 
mercury, which by rubbing with a match may be run into 
a globule of asal; and third, the evolution of oxygen gas, 
which may be proved by a glowing splinter bursting into 
flame on being introduced into the mouth of the tube. 

Experiment 2.—Introduce a little oxide of arsenic into a 
small bulb tube and apply a gentle heat. Notice the sub- 
limate of white octahedral crystals formed in the cool part 
of the tube. 

IN THK OPEN TUBE. 

This is simply a straight piece of tubing about bin. long, 

and about lin. in diameter. The powdered substance is 
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placed about jin. from one end of the tube, which is 
inclined during heating so as to admit of the free passage of 
air up the tube. 

Reactions Observed : Evolution of Gas, etc. 

The principal reaction to be noticed in the open tube is 
the evolution of sulphur dioxide given off by the oxidation 
of the different sulphides. We also obtain sublimates in 
the open tube similar to those obtained in the closed, but 
where a difference is observed it is due to oxidation during 
sublimation. 


Fria. 1. 


Experiment 3.—Heat a little sulphide of antimony in the 
open tube, and notice, first, the smell of the sulphur dioxide, 
and, second, that the sublimate, which consists of anti- 
monious and antimonic oxides, is a white one, near to the 
substance. 

CHARCOAL TEST. 


This is a very important test, and consists in heating a 
small portion of the substance on charcoal in the blow-pipe 
flame. The charcoal should not crackle on heating, and 
must be free from cracks, otherwise the melted beads of 
metal would disappear down the cavities. 


The Blow-pipe and Blow-pipe Jet. 
An ordinary common blow-pipe, a, is shown in Fig. 3, and 


Fic, 3. 


will serve all the purposes of the student, though other moie 
elaborate looking pieces of apparatus, with platinum nozzles, 
may be obtained. The hole in the nozzle, c, should be perfectly 
round, and about the diameter of a pin, so as to get the 
best effect on blowing. The 1 jet, ö, with an 
inclined flattened orifice, d, is inse in the barrel of a 
Bunsen burner, and the holes for the admission of air into 
the latter are mean while closed to prevent the gas taking 
fire at the bottom. The stream of air is directed down the 
incline, d, and a constant blast is maintained by keeping 
the cheeks inflated, and using them as a reservoir for the 
gradual passage of the air from the lungs to the blow-pipe, 
while respiration i8 continued through the nose. 
Blow-pipe Flame: Oxidation and Reduction. 

There are two to the blow-pipe flame, known as the 

reducing and oxidising flames. The former is shown at b, 
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Fig. 4, and is best obtained by just resting the tip of the 
blow-pipe nozzle, c, on the incline, d, of the jet, and blowing 
gently along the slope, while the oxidising flame, a, which 
is really beyond the visible portion, is most successfully 
produced by allowing the nozzle, c, to rest half-way down 
the incline, d, as shown, using a good strong blast. The 
luminous jet should be adjusted to a height of about 1 jin. 
before commencing to blow. 


Results Observed : Incrustations, Metallic Beads, etc. 

A. In Oxidising Flame.—A small hollow for receiving a 
small portion of the powdered substance is made in a piece 
of well-scraped charcoal free from cavities, and the oxidising 
flame is directed on to the powdor gently so as not to blow 
the latter away. If deflagration occurs, it indicates that 
nitrates or chlorates are present, but if we obtain an 
incrustation on the charcoal round the hole we may infer 
arsenic, antimony, etc. If a white incrustation is formed, 
or if the substance remains white, we may add a drop or 
two of cobalt nitrate and heat again, a change in colour of 
the incrustation, or substance, indicating zinc (green), 
magnesium (pink), tin (blue-green), or alumina (blue). 
The alkaline earths when heated alone in the oxidising 
flame are highly luminous. 


Fic. 4. 


B. In the Reducing Flame.—The principal results to be 
looked for in heating a substance in the reducing flame are 
the beads of metal indicating lead, silver, bismuth, etc., and 
the changes in magnetic properties of the fused mass 
showing the presence of iron, nickel, or cobalt. In some 
cases the reduction will not take place with charcoal alone, 
and the powdered substance is therefore reheated after 
mixing with carbonate of soda or fusion mixture. 

The latter is prepared by mixing sodium carbonate and 
potassic carbonate in the proportion of their molecular 
weights, about 10 parts of the former to 13 of the latter. 
This mixture fuses at a much lower temperature than 
either separatelv, forming the compound KNaCO,. 

When tin is being looked for, it will be found impossible 
to obtain a large bead of tin as the latter is so difficult to 
reduce, and in this case the substance should be heated 
with a mixture of sodium carbonate and potassium cyanide, 
afterwards crushing the fused mass in a mortar with water, 
and pouring off the soluble and floating matter, when the 
shining specks of metal may be seen with a lens at the 
bottom of the mortar. 

Experiments 4 and 5.—Heat small portions of an arsenic 
and antimony salt in the oxidising flame, and notice that 
both give white incrustations, the latter being much nearer 
to the substance than the former, which also gives a strong 
garlic odour. Care should be taken not to use too much 
arsenic, as the poisonous effects are well known, and even 
small quantities are liable to produce headache. 

Experiment 6.—Mix a small portion of a bismuth salt 
with sulphur and potassium iodide and heat gently in the 
oxidising flame, when a beautiful red incrustation charac- 
teristic of bismuth will make its appearance on the charcoal. 

Experiment 7.—Heat a little of a zinc salt in the ae 
flame on charcoal, and to the white incrustation an 
substance add one or two drops of cobalt nitrate solution, 
afterwards reheating very strongly when a fine green mass 
will be obtained which indicates the presence of zinc. 

Experiment 8.—Heat sulphide of lead or galena strongly 
on charcoal in the reducing flame till all the small beads of 
metal have run together into one large globule, and it will 
be found that the bead so obtained is malleable and marks 


paper. 
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Experiment 9.—With a salt of copper, such as nitrate of 
copper, mix about an equal bulk of carbonate of soda, and 
heat strongly on charcoal in the reducing flame for several 
minutes. If the exporiment has been carried out success- 
fully, a red mass of metallic copper will be obtained. 

Experiment 10.—Heat a salt of iron similarly with car- 
bonate of soda on charcoal in the reducing flame, and prove 
that the black residue thus remaining can be attracted by 
a magnet. 

Borax BEAD REACTIONS. 


This will be found of great use in recognising some 
metals, as a few give very distinctive reactions when heated 
in the borax bead in the oxidising and reducing flames 
respectively. 

rax (Na,B,O,10H,O), when heated loses its water of 
crystallisation and gives the anhydrous borate N aO Dto: 
and this, if brought in contact with an oxide, such as oxide 
of cobalt (CoO), combines with it, forming the blue double 
borate Na,OB,O, + CoOB,O,. 


How to Make a Borax Bead. 


A piece of clean platinum wire about 4in. long is taken, 
and a loop is made on the end not larger than this, O, by 
winding it round a pencil-point. The loop is then heated 
in the oxidising flame of the blow-pipe, and while the wire 
is still hot it is dipped in borax, what adheres being after- 
wards fused up to a clear bead. This should be shaken off 
whilst hot, as it will have absorbed any impurity which 
remained on the wire, and another bead is made in the same 
way by taking up borax and heating till the bead is of the 
proper size and quite clear. 


Results Observed : Colour of Beads. 


The substance to be tested is made to adhere by touching 
it with a hot borax bead, and by strongly heating in the 
oxidising and reducing flames respectively we may obtain 
significant colours, varying with the metals present, the 
colour sometimes altering during the change of the bead 
from hot to cold. 

Experiment 11.—Make a borax bead as above described, 
and, after taking np a little cobalt nitrate, heat the bead 
strongly, first in the oxidising and then in the reducing 
flame. Observe the colour in each case, both hot and cold, 
and notice that the bead always remains of a dark blue 
colour, which is an unfailing test for the metal cobalt. 

Experiment 12.—A good test as to whether the student 
can produce a good oxidising flame may be made by heatin 
a little molybdic anhydride first in the reducing flame an 
afterwards in the oxidising flame. In the former case a 
brown bead appears, which on heating strongly in the 
oxidising flame, if the latter is a good one, becomes 
colourless. 

Experiment 13.—A similar test may be made with the 
reducing flame by heating a little manganic oxide in it 
after obtaining the amethyst red bead in the oxidising 
flame. If a good steady reducing flame is obtained, the 
bead will become quite colourless. 


(To be continued. ) 


A DESCRIPTION AND COMPARISON OF THE 
METHODS OF ELECTRIC LIGHTING AT PRESENT 
IN USE IN LONDON.* 


BY ALEXANDER B. W. KENNEDY, F.R.S., M. I. C. K., ETC. 


The vigorous and successful work done during the last 
two or three years by the various companies which are sup- 
plying electricity under Acts of Parliament has now brought 
the question of lighting our houses by electricity out from 
the region of hoping and scheming into that of practical— 
and already even financial—success. Nowhere has this 
been the case more than in London, where the whole of the 
metropolitan area has been parcelled out to various com- 
panies, generally two companies, having different systems 


* Reprinted from the Transactions of the Royal Scottish Society 
of Arts, vol. xiii, part 1. Read May 11, 1891. 
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of distribution, to each area, most of which are now in 
active work. Not only to electricians, therefore, but still 
more specially to those who are still in the outer darkness 
which precedes the coming of electric light, the present 
condition of this matter in London may be specially 
interesting. This is, of course, the reason fur my presence 
here this evening. It happens that I have myself designed 
some of the largest distributing systems and central stations 
in London—stations which, I am happy to say, are already 
in very successful operation—and therefore I may claim, at 
least, the advantage of a practical knowledge of the subject 
on which I have to speak to you. Perhaps I may say also, 
although this is a purely personal matter, that it gives 
me special pleasure to speak on this subject in a city of 
which I was so long a citizen, and with which I have so 
many pleasant associations as Edinburgh. 

I will confess, at the outset, that I always feel a lecture 
of this kind to be a peculiarly difficult task. Nothing is 
easier than to talk technically to techuical men, but I have 
been warned by your secretary that the members of the 
R. S. S. A. are by no means all technical men, and that I 
must not at all assume even an elementary acquaintance 
with electrical science on the part of all my hearers. At 
the same time, I cannot be far wrong in assuming that 
some of my audience have an intimate acquaintance with 
the theoretical part of the matter at least, if not with the 
special details of what may be called metropolitan elec- 
tricity. Under these trying conditions I can only express 
a hope that those of my audience who are electricians, or 
engineers, or both, will bear with me while I am dealing 
with matters of great familiarity to them, and that those 
who look on the subject simply from the point of view of 
good citizens who would like to use electric light if they 
could get it, will pardon me if at times I am somewhat 
more technical than interesting or instructive to them. 

To begin at the beginning. There are now at work in 
London a number of electrical companies, each in its own 
district, under its own special Act of Parliament, and each 
performing its duties in its own way, subject to the 
general control of the Board of Trade and the local authori- 
ties. The function of each of these supply companies is that 
simply of supplying electric current as the gas companies 
supply gas. They build central stations in which electric 
energy is generated, and lay mains along the streets, past 
the fronts of the houses, by which this energy is distributed 
to consumers. The mains are, of course, of copper, either 
in the form of insulated cable or of naked strip carried on 
insulators in conduits of some kind. Any person who 
wishes to use the electric light has his house wired for the 
purpose by one of the many contractors who undertake such 
work, and then has this internal wiring connected up to 
the company's mains, just as the internal gas-pipes of a 
house are connected with the street gas mains. The current 
used in the house is measured and paid for by meter, just 
as gas ie, and the accuracy of the electricity meter—if not 
yet all that it ought to be—is at least probably greater 
than that of the ordinary domestic gas meter. 

- There are certain points about the generation of elec- 
tricity in central stations which are common to all the 
systems in use in London and elsewhere, and which it may 
therefore be convenient to mention first. They lie at the 
root of the whole matter, and some understanding of them 
is at first essential for following the more detailed matters 
of whieh I have to speak later on. After what I have just 
said, I will not therefore further apologise for dealing with 
points at the outset which must be household words” to 
some of my audience. 

First let me remind you that the whole of the electric 
energy generated is obtained primarily by the combustion 
of coal. The electric energy is just as much a transformed 
form of heat energy as the mechanical energy used in 
workshops. Therefore, electric lighting, although it will 
avoid the blackening of walls and ceilings, is not to be 
regarded as a smoke preventer, as I have sometimes found 
to be popularly the case. In every central station for the 
generation of electric energy, coal is burnt in the usual 
way under boilers. In these boilers steam is generated, and 
is in its turn employed to drive steam engines, also in the 
usual way. The heat energy is thus, in the first instance, 
transformed into mechanical energy, electricity comes in 
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in the next process only. The steam engine is used to 
drive a dynamo-electric machine, usually called shortly a 
“dynamo,” and in this way a part of its mechanical energy 
is finally transformed into electrical energy. The dynamo 
may be looked at as the pump which pumps the electric 
current along the solid copper of the mains,* just as the 
pumping engine at water works pumps the water through 
the pi 

It is well that you should have some clear notion of what 
this most important piece of apparatus—the dynamo—is, 
and does. By far the best elementary illustration of the 
working of a dynamo machine which I have seen is one given 
last year in a lecture by Mr. Preece, and as you may not 
know it, I shall not hesitate to pass it on to you. Itis a 
well-known fact in electricity that if a wire of conducting 
material, such as copper, be moved across the space between 
the poles of a magnet, what we call a current of electricity 
traverses that wire for the instant. A dynamo in its 
simplest form is a machine consisting of a very powerful 
electromagnet or magnets, between the poles of which a 
large cylinder of wires or bars, called an armature, is caused 
to revolve rapidly by a steam engine. Twice or oftener in 
every revolution, therefore, as a consequence of this forced 
motion of the conducting wires across the magnetic field, 
a current passes through each wire, and these currents, 
collected and directed by special apparatus, are the currente 
which traverse the mains and are utilised for lighting or for 
power, etc. The current in the mains thus consists of an 
accumulation or addition of an immense number of small 
currents, just as a riveris the addition of an immense 
number of raindrops. As used for lighting, this river is 
again subdivided, just as an actual river would be if, near 
ite mouth, the whole of its flowing water were takon away 
Ru endless channels for the purpose of irrigating 

nd. 

Mr. Preece's illustration was this: The earth is a huge, 
although feeble, magnet. Suppose a man stands any where 
between the north and south magnetic poles of the earth, ` 
facing one of them, takes in each hand one end of a piece 
of flexible copper wire, and proceeds to use the wire as a 
skipping-rope. As he skips, a current will be generated in 
the wire, and will pass through it and round through his body 
from hand to hand. Thecurrent will be excessively feeble, 
but could be measured by sufficiently delicate apparatus. 
The man in this illustration takes the place of a steam 
engine—he simply employs mechanical energy derived from 
the internal combustion of certain organic materials to swing 
his arms and drive the wire, which forms his armature. 
The magnet of this dynamo is, of course, the earth. The 
illustration is really both exact and striking. Substitute a 
powerful steam engine for the skipping citizen, a strong 
electromagnet for the earth, replace the single wire with a 
cylinder or a set of bobbins containing a very large number 
of wires, and increase the speed of skippiug to 400, 600, or 
perhaps 1,000 revolutions a minute, and you have the 
ordinary dynamo of commerce, the sort of machine which 
is used—in endless modifications of course—in all central 
stations. 

It is important that you should not think of the central 
stations generating electricity in the sense of creating it. 
The machinery only makes existing electricity available for 
doing work—it creates nothing. Into the most difficult 
question of the real nature of electricity, and its relation to 
the ether which fills space—if, indeed, itself be not this 
ether—it is obviously undesirable that I should enter to- 
night, even if the subject were one which I was competent to 
discuss. Without any pretence, therefore, to its being 
more than an approximate analogy, it may help you in 
following my further remarks if you think of things some- 
thing in this way : Imagine a great pumping station for the 
supply of water under pressure to houses, for any pur- 
poses. Let there be beside it a very large reservoir of 
water. Let there be a double set of mains laid along the 
street, one main carrying the water to the houses, the 
other being, in fact, a drain to receive all the waste water 
from the houses, but carrying it back to the reservoir, and 
not to waste, if one may be allowed to suggest such a 
thing. If we further suppose the reservoir to be at a 
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* I hope I may be pardoned for ignoring for an hour the more 
modern view of the matter. 
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somewhat lower level than the houses, it is obvious that 
it might be standing full of water, containing any number 
of million gallons stored up, and yet the householder would 
be unable by any possibility to get a drop through the pipes 
into his house. his, by the way, represents the present 
condition of Edinburgh in respect to electricity, except 
that the pipes are not yet laid !) 
Now, in the station beside the reservoir let us suppose a 
umping engine to be placed, and connected with the mains. 
et it be arranged so as to draw water from the reservoir 
and force it under pressure through the pipes. No water is 
created, nothing exists which did not exist before, but now 
each householder can get whatever water he wants, whether 
to fill a bath or to work a lift, by simply turning on a tap. 
The engine simply does the work of pumping into his 
house. The reservoir never gets empty—indeed, the 

uantity of water in it never changes, for I have supposed 
that all the water used finds its way back through the 
return main. 

In like manner the whole space around us is a vast 
inexhaustible reservoir of electricity. The dynamo is 
merely a pump which forces it under pressure through 
certain definite channels. These channels are made double 
(“ go” and “ return), in order to ensure greater certainty 
. of working, but theoretically we might run a single main 
only, and allow the current to return by earth, just as we 
might allow the waste water to soak into the earth and so 
find its way eventually back to its reservoir. There are 
practical drawbacks about an earth return in both cases ! 

Just as we measure the flow of water in pounds per hour 
and its pressure in feet of head, so we measure the current 
(or rate of flow) and its pressure, in suitable unite, which 
we call amperes and volts respectively, the former being 
analogous to the flow of water, the latter to its head or 
pressure. 

It must be borne in mind that whatever electrical pressure 
it may be most convenient to use in the mains, the actual 
pressure at the customers’ lamps must be constant, and 
nearly everywhere is fixed at about 100 volts. A variation 
of as much as 4 per cent. upwards from this will increase 
the brilliancy of the lamps very much, but decrease their 
. life, while a variation of 4 per cent. downwards would very 
seriously indeed diminish the light. Asa matter of fact, 
therefore, all the aupply companies do their best to keep 
the pressure at their customers’ lamps as nearly as possible 
constant at 100 volts. 

The companies supplying electrical energy in London 
may be roughly classified in two different ways—namely, 
(1) as using high or low pressure in their mains, and (2) as 
using alternating or continuous currents. With one excep- 
tion the two divisions are conterminous. 

The three high-tension companies at present working are 
the Metropolitan, the London, and the House-to-House. The 
first-named covers most of the residential district north of 
Oxford-street, and includes also Lincoln’s-inn-fields and 
other parts of the region between Oxford-street and Fleet- 
street, and round Charing Cross. It has stations at Sar- 
dinia-street, Rathbone-place, and near Manchester-square, 
besides a low-tension station at Whitehall, and a new 
station in process of erection at Paddington. The London 
Electric Supply Corporation has one generating station 
only, at Deptford, about six miles from Charing Cross, but 
has also several distributing stations over its district, which 
covers an irregular and very widely-extended area, including 
some of the best parts of Central London. The House-to 
House Company has a small residential district at West 
Brompton supplied from one station. 

Among low-tension companies the largest is the West- 
minster Electric Supply Cor ration, with which I am 
myself connected, and which has, for its area of supply, 

estminster (including the Houses of Parliament), 
Pimlico, Belgravia (with Buckingham Palace), and 
Mayfair, marching with the Metropolitan Company 
along Oxford-street. It has three central stations— 
one in Westminster, one in Belgravia, and one in 
Mayfair. Its district fortunately includes offices, shope, 
hotels, clubs, and private residences as well. The 
Kensington and Knightsbridge Company have a district 
at South Kensington mainly residential, with two 
stations and a battery station. The St. James’s and 
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Pall Mall Company have the cream of the lighting in 
London—that region in St. James’s which is familiarly 
known as “Club Land —which they light from one 
station in the centre of it. They are about to build another 
station for the northern part of their district. The Elec- 
tricity Supply Company (Strand district) has a station near 
Covent Garden. The Notting Hill Company has a district 
mainly residential ; its station has been very recently opened. 
In St. Pancras the matter has been taken up by the Vestry 
itself, and its first station will soon be Jani 

All the high-tension companies mentioned use alternating 
currents, and all the low-tension companies use continuous 
or direct currents. The Chelsea Company, however, which 
has a station near Sloane-square, distributes continuous 
currents at high pressure on a system which I shall describe 
later on. 

It is, of course, impossible here to make any exhaustive 
comparison of the merits of the different systems adopted 
in London. I will say at once, also, that 1 am not one of 
those who think that any one system has all the merits to 
itself. Indeed, I think it is quite open to doubt whether, 
for instance, the system which is best adapted for St. 
James’s is also best adapted for Brompton. It is certainly 
not necessarily so, and I know personally that the different 
systems employed have been adopted in each case after 
careful consideration of their special circumstances by those 
responsible for the scheme. hether or not a particular 
system is best in 4 particular place is not a matter which 
can be decided off-hand by mere expression of opinion, and 
without regard to the special conditions involved. I shall 
endeavour to give you, as fairly as I can, a sketch of the 
pros and cons. of the principal points of difference between 
the systems adopted. 

First, as to the main division which I have mentioned 
between the systems, that, namely, between distribution at 
high and low pressure, or tension, as it is more often called. 
The analogy of water may here again be made use of. If it be 
required to do a given amount of work by water power, 
it can be done either by the use of a large quantity 
of water at a small head, or of a small quantity with 
a very high head or pressure. As we may otherwise 
express it, a given amount of energy may be furnished 
by the aid of water, either by sending a large 
quantity of water through the mains at a low pressure, or 
a small quantity at a high pressure. The work done, or 
the effect in energy, depends on the product of quantity 
and pressure—e.g., 100lb. of water per minute at a head 
of 10ft. is equivalent to IIb. per minute under a head of 
1,000ft., although it is to be noted that a much smaller 
pipe would be necessary to convey the IIb. than the 100lb. 
Exactly the same is true of electricity. One hundred 
amperes at a presure of 100 volts is the exact equivalent of 
10 amperes at a pressure of 1,000 volts. The importance 
of this point is easily seen. When a current of electricity 
passes one the copper conductor or wire, which takes the 
place in this case of the hollow water main, a certain resist- 
ance is experienced analogous to the frictional resistance 
which accompanies the motion of water through a pipe. 
With a copper main of a given cross-sectional area this 
resistance increases—within certain limits—in direct pro- 
portion to the magnitude of the current—that is, double 
the current gives double the resistance, etc. More- 
over, this resistance, like friction, is accompanied 
by the generation of heat; the copper conveying the 
current becomes hot, and a certain point is easily 
reached at which the heat so generated is sufficient 
to injure the insulating material round the metal 
Whether or not, however, the heat should be unduly great, 
all the work done against the resistance is absolutel 
wasted, for useful purposes, exactly as is the similar wor 
done in pumping water. Practically it is found by most 
low-tension companies that it is on these grounds inadvis- 
able to allow copper mains to carry a current of more than 
600 or 700 amperes per square inch of cross-section. As 
the output of a large station at full load is measured in 
thousands of amperes, this means that the trunk mains 
must have, in all, an area of several square inchea, which 
is, of course, a very expensive matter. 

On the other hand, the amount of current which a copper 
rod will carry is not affected by the pressure at which the 
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current is circulating. Hence there is an obvious primá 
facte advantage in the use of a high pressure. It allows 
the quantity of current for any given amount of electrical 
energy to be reduced just in proportion as the pressure is 
increased, and as the former only affects the size of the 
mains, the use of high tension—other things being equal— 
allows the weight of copper in the mains to be reduced 
very materially. Moreover, by using a pressure so high 
that the loss of head in forcing the current through the 
mains is negligible, or at least is proportionately very 
small, the generating station can be placed at a considerable 
distance, several miles for example, from the district 
supplied. In itself this is, of course, not desirable—indeed, 
it is most undesirable—but naturally there may be places 
where the erection of a lighting station in the centre of a 
district which it has to supply is for certain sufficient 
reasons impossible. 

I have said that the pressure of electricity in the customers’ 
houses is a low pressure, and must be every where the same, 
whatever may be the pressure in the mains. Practically it 
is always about 100 volts. Hence clearly a distribution at 
high pressure would be impossible if there did not exist 
some ready means of changing the pressure from high to 
low at the customer's house. This requirement is met by 
the transformer or converter, which is at once the blessing 
and the trouble of the high-tension systems. To explain to 
dn the nature of this apparatus, I am sorry to say that I 

ave to leave my hydraulic analogy, which appears to 
furnish no parallel case. and must take the thing just as it 
stands. 

It is necessary before doing this to look for a moment at 
the other division between the London companies—namely, 
the use of continuous and alternating currents pointing out 
at the outset that so far as house-lighting goes, there is no 
difference between them, but that as yet motors have practi- 
cally only been driven by continuous currenta. i you 
recollect my description of the way in which current is 
produced by a dynamo, you will see that that current 
really cannot be completely continuous. It consists of a 
series of very rapidly-occurring successive flows of current. 
For all practical purposes, however, this current may be 
treated as continuous, for by a piece of apparatus called a 
commutator, which forms part of the dynamo, all the 
currents are made to flow in the same direction. A really 
continuous current is only furnished by a battery, but so 
far as all its leading characteristics and its measurement 
go, the current from a continuous-current dynamo is 
identical with that furnished by a battery. 

Such a current, as we shall see directly, cannot be trans- 
formed in pressure in the way I have alluded to. It is quite 
possible, however, to arrange a dynamo—which then 
requires no commutator—so that it delivers its current, 
not continuously, but in what may be called wavelets, 
swinging first forward, then back. An electric current of 
this kind is called an alternating current, and is used by 
all the high-tension companies which I have mentioned 
in London. Each wave of current is complete in itself, 
and occupies generally from one-eightieth to one-hundredth 
of a second, forming a complete cycle of what—in default 
of a better expression—we may cal] a go and returh 
current, and between each pair of waves the current is 
zero—that is, the flow ceases absolutely, although for an 
infinitesimally short time. 


(To be continued. ) 


MODERN APPLICATIONS OF ELECTRICITY TO 
METALLURGY.* 


BY G. C. V. HOLMES, SEC.I.N.A. 
(Concluded from page 137). 


Applications of the Elmore Process to Manufactures. —lt 
might probably at first be thought that in consequence of the 
5 deposited on a mandrel in the form of a tube this 
process was very limited in its application, and that few kinds 
of articles could be manufactured by it. This is, however, 


* Paper read before the Junior Engineering Society, Jan. 15. 


not the case. Such goods as steam-pipes, calico printers’ and 
other rollers, the coatings of hydraulic ram-plungers and, 
in fact, anything of a plain circular section can, of course, 
easily be made, but so also can sheet copper, tape for electric 
lighting, pots and pans of circular section and with flat or 
curved bottoms, cartridge cases for heavy and quick-firing guns ; 
also high-conductivity wire can be produced by simply cutting 
and drawing without melting the deposited metal. 

If a tube be cut open in the direction of its length and 
flattened out, a single sheet is produced, the size of the sheet 
being dependent solely on the diameter and length of the 
mandrel. It would, however, be a tedious operation to remove 
a large mandrel from the tanks and remove the tube from it 
every time it was required to make a sheet. The Messrs. 
Elmore have got over this difficulty in the most ingenious way 
by taking advantage of the severance of continuity in the metal 
that resulta from oxidising the surface, either by interrupting 
or reversing the current. In this way they can form a tube, 
the walls of which, to all appearance, are perfectly solid, but 
which in reality are laminated throughout. The thickness of 
the jel sien layers or laminations can be regulated to a nicety, 
and when the built-up tube is withdrawn from its mandrol and 
cut open it separates up into ite constituent layers, so that 
instead of one sheet several can be obtained. . 

Tape for electric lighting can be produced by cutting up a 
simple or a laminated tube spirally in a lathe or in a special 
cutting machine and unwinding the spiral. You can thus 
produce, without rolling or heating, a strip of rectangular 
section and of perfectly pure copper. This is a product which 
will be highly valued by electric lighting engineers, for even a 
minute percentage of copper oxide in the metal considerably 
reduces the conductivity of the material. 

Wire for electric purposes is made by depositing a tubo as 
usual and cutting it into a spiral as before, but of square 
section. The strip thus formed is drawn through dies in the 
usual manner. This process for making wire compares most 
favourably with the older method, to which reference was made 
in the earlier portion of the paper. The copper being abso- 
lutely pure is of very high conductivity, and always perfectly 
uniform. It possesses also the advantage that it can be drawn 
through a great number of holes without being re-annealed. 

Results of Experiments with Copper produced by the Elmore 
Process.—Mesars. Clark Forde and Taylor have carried out 
experiments on the qualities of wire made under this process, 
which have given most interesting and important results. The 
conductivity of the hardest Elmore wire having a breaking 
strain of 29 tons per square inch was found to be about 24 per 
cent. higher than that of soft annealed wire of the best quit 
hitherto procured commercially, and the annealed Elmore wire 
has & conducting power 4j per cent. above that of the best 
commercial copper. The hardness of the wire tested was so 
great that the elongation under the strain at the rate of 29 tons 
per square inch was only 3 per cent. 

The tensile strength, elastic limit, and extensions under strain 
of Elmore tubes may best be illustrated by reference to the 
accompanying table of results obtained by Prof. W. C. Unwin, 
F.R.S., and Prof. A. B. W. Kennedy, F.R.S. They show 
many interesting features. The tensile strength is proved to 
be equal to that of mild steel instead of that hitherto accepted 
for commercial sheet copper, which latter is usually about 14 
tons her square inch. In one instance the tensile strength of 
the Elmore sheet reached the extraordinary limit of 42:28 tons 
per square inch. The widely diverging results are not due to 
accident, but can be reproduced at will to suit varying require- 
ments by altering the conditions of deposition. Another most 
important point brought out by the experiments is the very high 
ratio of elastic limit to breaking load. This ratio is perfectly 
under the control of the manufacturer. In some instances it 
came out as high as 0:92, which means that the material might 
be loaded up to 92 per cent. of its ultimate breaking strain and 
yet return to its original dimensions. This quality in engi 
ing structures is of course of great importance. ually 
satisfactory are the figures showing the percentages of exten- 
sion and reduction of area of ture. These prove the 
extreme ductility and uniformity of the material even when 
worked cold. 

The test marked ‘‘ annealed," third from the bottom of the 
list, is worthy of particular attention. The process of heati 
and annealing had reduced the tensile strength of the materi 
to 14°78 tons per square inch, which is about the strength of 

ood commercial sheet unannealed, but the extension on the 
ength of Jin. was no less than 62:3 per cent. This reduction 
of strength, due to heating, is inherent in all coppers, no matter 
what the process of manufacture may be, but it is worthy of 
remark that it is quite unnecessary to heat the copper deposited 
under the burnisher for the purpose of working it, for even 
such difficult operations as flanging & pipe can be carried out 
with ease successfully in the cold state. The numerous 
samples exhibited, all of which have been worked cold, prove 
this ; pos po naps a still more convincing proof is furnished by 
the record of an extraordinary experiment carried out by the 
well-known French firm of ooppersmiths, Messrs. Gueldry, 
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TABLE II.—Table showing the Results of Tensile Tests, carried 
out some by Prof. W. C. Unwin, F.R.S., and some by Prof. 
A. B. W. Kennedy, F.R.S., made on Pieces of Copper cut from 
Tubes deposited by the Elmore Process. 
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Grimault, et Tillier, of 66, rue Amelot, Paris. They reported, 
9th December, 1891 : 

** We have tried and tested in every way the last copper tubes 
of 52°48 millimetres, which you sent to us on the Jrd inst. With- 
out annealing we have been able, by drawing out the tube on a 
mandrel, to reduce the thickness from two millimetres to jths 
of a millimetre, and the outside diameter from 52 millimetres 


to six millimetres, and we could have drawn it still further | 


down. Without annealing we have been able, by drawing out 
the tube without a mandrel, to reduce the diameter from 52 
millimetres down to 14 millimetres, bringing the thickness from 
two millimetres up to three millimetres. All these manipula- 
tions have not in the least injured the metal, which remained 
equally malleable and rigid—a result simply marvellous. Our 
conclusion is that you can now produce perfect tubes, and of a 
quality hitherto unknown.” 

The writer has dwelt at great length on the physical qualities 
of copper deposited under the system of continuous burnishing, 
because it is by these qualities that the material must stand or 
fall. 

Cost of Manufacture by the Elmore Process. —The remarks 
which have been previously made on the cost of electro-refining 
copper apply equally to the Elmore process. The mere cost of 


deposition must be the same in both cases, such elements as cost | 


of labour, fuel, etc., being the same—provided that the 
difference of potential between the terminals of each tank and 
the quantity of the current remain the same. 

Owing to the arrangements of anode and cathode not being 
sv favourable as in the refining process the resistance of the 
tanks must be somewhat more, and this cause, coupled with the 

ter current density used in the burnishing process, makes 
it necessary to work with a higher difference of potential per 
tank. The actual difference varies according to the size and 
number of mandrels in each tank and the arrangement of the 
anodes. In practice, it may on the average be taken as two- 
thirds of a volt, at which figure, as already seen, a ton of copper 
can be deposited for each ton of coal burnt in the furnaces of 
the boilers which supply the dynamo engines. The extra cost 


acoount, though this is partly neutralised by the increased 
current density which can be used. The cost of cyaniding, of 
adjusting the mandrels in the bath and removing the tubes 
from the latter, must all be considered ; but the author is 
informed that, when every item of increased expenditure has 
been taken into account, the whole cost of manufacture on an 
output of from 20 to 50 tons week comes to about Jd. per 
pound weight of raanafaskafed article: This result is certainly 
satisfactory. 
The subject for this paper has been chosen by the author 
partly because it is one of comparative novelty, and partly 
use he believes that electro-metallurgy is destined to be an 
important factor in our national 


: ay ti ( station was in existence, and found that the ave 
of plant required for the burnishing process must be taken into | 


industry, and that it will | 


consequently afford a profitable field of employment for the 
engineers of the rising generation. We are now only on the 
fringe of the subject. Copper has yielded first to the efforts of 
the electrician because it happens to stand at the very bottom of 


| tho list of commercial metals given in Table I. (vide E. E. Jan. 


22), but the others will follow sooner or later, though their treat- 
ment will not be quite so easy. Already results have been 
heard of and even specimens seen which are of the brightest 
augury for the future, and for this reason the author has not 


| hesitated to present an elementary and necessarily imperfect 


account of recent improvements in the electro-metallurgy of 
copper. 


GLASGOW TRAMWAYS. 


COMPARATIVE STATEMENTS OF COST OF TRACTION 
BY VARIOUS SYSTEMS OF HAULAGE. 


First. —AN1MAL TRAcTION.—For the year ending 1890 traction 
on the Glasgow tramways, including maintenance and renewal of 
the plant therewith connected, in so far as that can be ascertained 
from the published accounts, cost 6:031 pence per car mile. 

Second.--ELectric TRACTION BY ACCUMULATORS.—The coat of 
working, based on offers received, and adding thereto the further 
charges n to cover outlays corresponding to these embraced 
in the cost of animal traction, and also interest at 5 per cent. on 
the excess of capital required for working by accumulators as 
compared with animal haulage, amounts to 4°95] pence per car 
mile. 

Third.—CABLE POWER TractTion.—The cost of working, based 
on offers received, and adding thereto the further charges and 
interest as before stated, amounts to 5:053 pence per car mile. 


It would thus appear that mechanical power by electric accumu- 
lators is fully a penny per car mile run less than animal traction, 
and by cable haulage, on an extended system, a saving of rather 
under a penny per car mile run. 

Mechanical haulage should be less liable to increased cost from 
such incidents as are liable to affect animal haulage. For example, 
prender for the horses on the Glasgow tramways has cost for the 

alf-year ending December 31, 1891, fully 21 per cent. more than 
in the half-year ending December 31, 1890, and it is the cost for 
the year 1890 on which the foregoing figures have been Prepare 
The increased cost per car mile for provender alone will be about 
one-third of a penny per car mile run. 

Of course the cost for animal haulage in Glasgow is an ascer- 
tained fact. The cost of mechanical haulage, as before given, 
although mainly based on offers received, has nevertheless some 
items, such as maintenance of track, etc., which can be actually 


| ascertained only when such systems of haulage have been in use 


for some time, but the margin of about a penny per car mile in 
favour of mechanical haulage should be an ample allowance for 
guch contingencies. 

The receipts on tramways worked by mechanical haulage are as 
a rule greater per car mile than on cars worked by animal power. 


PORTSMOUTH. 


According to our advices the question of electric lighting at 
Portsmouth has not been settled without some squabbling. We do 
not approve of the procedure, but refrain from criticism, being 
content to give the ition of affairs as it seems to stand at the 

resent time. At the last meeting of the Council the Electric 

ighting Committee again brought up their report, recommending 
that the portion of the resolution previously by the Counc 
adopting Mr. Shoolbred's scheme for the electric lighting of the 
borough be rescinded ; submitting Prof. Garnett's report, and 
recommending its adoption ; and recommending, further, that the 
committee be authorised to acquire a sufficient site for the central 
station. 

Alderman Ellis, in moving the adoption of the first recommen- 
dation, said Mr. Shoolbred's estimate in respect of the private 
lighting scheme was that each lamp would earn £1. 6s. per annum, 
whereas it came to the committee's knowledge that the average 
earnings of a lamp were only £1. They invited Mr. Shoolbred 
down to prove his estimate, but the only English town he cited 
in support of this figure of £1. 6s. was Bradford. The speaker 
then went to Southampton, where the nearest electric lighting 
e earnings per 
lamp there were only 18s. To adopt Mr. Shoolbred’s scheme, 
under the circumstances, would probably have meant a loss of 
thousands of pounds of the ratepayers’ money per annum. Under 
these circumstances the committee felt it was only the right 
thing to do to come before the Council, admit their mistake, and 
make the present recommendation that the resolution adoptin 
Mr. Shoolbred's scheme be rescinded. Prof. Garnett's report di 
not come in for many days after this decision had been arrived at 
in committee. 

Mr. Dittman seconded the resolution. 

Alderman Ellis next moved the second clause, recom 
"epe d that the scheme and report of Prof. Garnett should be 
adopted, that he be Spo en as consulting engineer, and that 
Messrs. Waller and Manville be appointed superintendent engi- 
neers, the fees for both together being £1,500. He said they were 
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not proposing any new-fangled notion which had not been tried in 
other towns, but one which would, when the whole of their lighte 
were going, give a profit of £3,000 per year. He further said that 
all the practical men to whom he had mentioned the utilisation of 
the tide in producing power for electricity had laughed at the idea 

Mr. H. P. Foster seconded the clause. 

Sir W.Pink disclaimed having any antagonism to the scheme 
or to any desire for postponing the matter, but he moved as an 
amendment the resolution of which he had given notice, and 
which was as follows : ** That it be an instruction to the Electric 
Lighting Committee to consider and obtain information as to the 
possibility of utilising tidal power for the lighting of those parts 
of the borough contemplated in the provisional order, and to 
report to the Council" He supported his view by reading a 
letter from Colonel Crease, who pointed out the value of the power 
of the tide at Langstone Harbour. Another letter which heread was 
from Sir F. Bramwell, who held a similar view, and suggested that a 
bridge between Hayling and Southsea might be included in the 
scheme. He knew that the electrical papers had ** pooh-poohed ” 
Prof. Garnett’s report as to electricity for Portemouth, but with 
that he had nothing then to do, though if by a few weeks’ post- 
ponement they could only get a constant power with only a first 
expenditure it would be worth consideration. 

Mr. Miller seconded the amendment, and deprecated the adding 
of another burden to their present debt for that which would be a 
luxury only. 

After a long and acrimonious discussion, the amendment was 
lost by the casting vote of the Mayor, and the resolution carried 
by 21 to 17 votes. 


LYNN. 


A lecture on Electric Lighting was given the other evenin 
before the members of the Lynn Students’ Association by Mr. E. J. 


Silcock, C. E. 
Mr. in the course of a long and carefully-prepared 
lecture, dealt with the ancient mode of lighting by torches, oil 


lampe, and gas, which, he said, were immense strides towards a 
pe ect system, pape. ie he hoped to convince them that electric 
ightiug was far in advance of either, more especially from a health 
point of view. Although only of very recent growth, it had come 
to a very high state of excellence, and was now long past the 
experimental stage. This result was due to the fact that there 
were and had been many workers in the field, amongst them 
men with the keenest scientific intellects and the best scientific 
training of the day. No satisfactory answer could be given 
to the enquiry, ''What is electricity *" though there was 
perhaps no phenomenon of nature which had been more 
closely studied, or whose effects could be more accurately 
measured and foretold than electricity. It could be conveyed 
from one point to another by means of conductors, and was 
roduced by friction, chemical combustion, and by induction. 
ving explained the technical terms used in electrical matters, 
he went on to describe the various machines by means of 
diagrams, following with information as to the working of incan- 
descent and arc lampe. Storage of electricity was also dealt with, 
and as to the cost he said that it was a mistaken idea to suppose it 
was very expensive, and therefore only the light of the rich. The cost 
was very littlein excess of gas, and if all cireumstances were taken 
into consideration it was much cheaper. One pound of coal 
laced in a retort and distilled would produce about five cubic 
eet of gas, which would produce with the best qd nr n a light 
of 16 candles for an hour. If the same coal was placed in a boiler 
and used to make steam to drive an engine and dynamo, it would, 
in an incandescent lamp, give three times the light, and in an arc 
lamp 18 times as much. Electric lights were so easily lighted 
that a great saving was effected by those who used it, because 
they only turned the light on just when they wanted it, 
whereas the trouble of lighting gas and putting it out 
prevented it being so economically used. A saving was 
effected, because furniture, etc., was not deteriorated as with gas. 
When health was considered, electric lighting was a long way 
ahead of all other means of lighting. Gas, candles, petroleum, 
etc., contaminated the air, and loaded it with carbonic gas, 
sulphuric, and other injurious gases. The latter pert of the 
lecture was illustrated by diagrams giving the oxygen consumed, 
carbonic acid produced, the air vitiated, and the heat pon by 
the combustion of certain bodies burned so as to give the light of 12 
standard candles for one hour. He concluded by expressing the 
hope that it would not be many years before there was a public 
"D ly of electric light in Lynn, by means of which any house- 
holder who desired it might be supplied. 


COMPANIES' MEETINGS. 


LIVERPOOL OVERHEAD RAILWAY COMPANY. 


The half-yearly meeting of this Company was held on Tuesday 
at Liverpool. Sir William Forwood presided. 

The Chairman, in moving the adoption of the report, said they 
had spent during the past half-year in the construction of the 
railway £103,515, which made a total 5 up to date of 
£257,261. The construction of the railway had made rapid 
progress ; the line was completed more than half-way ; the founda- 


them £370 to the 
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tions were completed right over the whole length ; and nearly all 
the columns had been fixed. The Directors had lately visited 
the Electric Construction Corporation's works at Wolverhampton 
and inspected the electric plant, and they were satisfied that when 
brought into play it would work effectually. They expected that 
the railway would be completed and open for traffic during the 
autumn. 

Mr. Richard Hobson seconded the motion, which was carried. 

A special wrong s held subsequently to consider a pro- 
posal to raise £75, by the issue of debenture stock to that 
amount. 

The Chairman said the resolution was a formal one, and it was 
agreed to nem. con. 

A further special meeting was held to decide as to the promotion 
of a Bill in Parliament to extend the time for the construction of 
certain authorised railways, and to authorise the Liverpool Over- 
head Railway Company to make certain extension railways, and 
for other purposes.” 

The Chairman said that as they were going to Parliament for 
an extension of time, they thought it well to ask for powers to 
include two other projects, one to extend the south end of the line 
some 800 yards, so as to briny it into connection with the Cheshire 
Lines system, and another at the north end, 200 yards in length, 
as far as the Crosby-road and close to the Lancashire and Yorkshire 
line; thus placing the overhead railway in direct touch with 
Manchester, East ‘Lancashire, and Yorkshire, as well as important 
suburban and residential districts, greatly to the convenience of 
manufacturers and others. 

The resolution was adopted. 


CUBA SUBMARINE TELEGRAPH COMPANY. 


The forty-first ordinary general meeting of this Company was 
held on Wednesday at the Company’s offices, 58, Old Broad- 
street, E.C., Mr. Thomas Greenwood presiding. 

The Chairman said that the accounte very much resembled 
those that were presented 12 months ago, the difference on 
either side being very small. Their income had been £350 
more than that of the corresponding period last year, while 
they had saved about £50 in working expenses, which gave 
, comparing one half-year with the 
other. They had taken from the balance £170. These sums 
together enabled them to put to the reserve fund £5,000, as 

ainst £4,450 in the corresponding period of the previous year. 
Nothing had been spent on repairs, as there had been no interrup. 
tion of their cables. The ree amount spent on repairs each 
half-year would amount to £3,000, a sum which, though it did not 
figure in the present, would in some future accounts. He con- 
cluded by moving the adoption of the report and accounts. 

This was seconded by Mr. Alexander F. Low, and carried. 

Dividends at the rate of 10 per cent. per annum on the prefer- 
ante 8 per cent. on the ordinary shares were afterwards 

eclared. 


COMPANIES' REPORTS. 


BIRMINGHAM ELECTRIC SUPPLY COMPANY. 


The following report of the Directors will be submitted to the 
shareholders at the forthcoming ordinary general meeting of the 
Company : 

Your Directors have pleasure in presenting their report and 
balance-sheet for the past nine months. It will be in your recol- 


| lection that the accounts presented at the first annual meetin 


were made up to March 31 last. The alteration of the date 
closing the financial year has been adopted to accord with the 
requirements of the Board of Trade. The accounts submitted 
herewith show a profit of £713. 168. 4d., and, taking into con- 
sideration the fact that these accounts include the supply during the 
six summer months, the result cannot but be deemed satisfactory. 
Of this sum the Directors have applied £351. 16s. 7d. to depreciation 
reserve account, and recommen that the balance be carried forward 
to next year’s account. The capital expenditure on buildings, plant, 
and mains during the nine months amounts to £7,761. 16e. 7d., 
this sum including a battery of accumulators and a fourth engine 
and dynamo. The demand for the light has been most satis- 
factory—the total number of 16-c.p. lampe, or the equivalent, on 
order at the 3lst December being 5,480, which has since been in- 
creased by additions to 6,100. It will be of interest to note the 
company have now on their books as customers two hotels, 
five clubs, four public buildings, two institutions, 11 restau- 
rants, 60 shops, two banks, eight insurance offices, 56 general 
offices. From the very Seg d way in which the light has been 
taken up the Directors fully anticipate a large increase 
in the output of the station, and in contemplation of this 
they propose putting down further plant to meet such demand. 
It is Aus intended to extend the mains through a portion of the 
areas allotted to the Wis last year. ere still remain of 
the Company's capital 5,625 s unallotted, and the Directors 
consider that the time has arrived when it will be an 8 to 
the Company that these shares should be taken up. These will at 
once be offered to the shareholders, and afterw to the public, 
at the discretion of the Directors. Two Directora, Mr. J. F. 
Albright and Mr. G. H. Johnstone, retire, and, being eligible, 
offer themselves for re-election. The auditors, Meears. Shar ; 
doin and Co., retire, and, being eligible, offer themselves for 
rọ- tion, 
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NEW COMPANIES REGISTERED. 


Tavernier's French Patents, Limited. —Registered by Williams 
and Neville, 23, Austinfriars, E.C., with & capital of £1,200 in £1 
shares. Object: to acquire from A. E. Tavernier an electrical 
apparatus for the automatic indication of fire and the rise of 
temperature in the bearings of machinery, and the patent rights 
belonging thereto, and to develop and turn to account the same, 
in accordance with an agreement, particulars of which are not 
given. 


BUSINESS NOTES. 


Great Northern Telegraph Company. — The receipts for 
January were £20,000. 

The Northern Electric Wire Company, of Halifax, have been 
able to again declare their usual dividend of 74 per cent. per 
annum and carry forward a credit balance to next year’s working. 


Dividend. —The Telegraph Construction and Maintenance Com- 
pany propose a dividend of 15 per cent. (£1. 16s. per share) in 
addition to the 5 per cent. already paid, making 20 per cent. for 
the year 1891. 

City and South London Railway.—The poll demanded by Mr. 
Middleton at the meeting of this Compeny last week, on the 
question of the approval of the Islington Extension Bill, was taken 
at the Company's offices on Tuesday last. The result was a large 
majority in favour of proceeding with the Bill. The receipts for 
the week ending 7th February were £824, against £702 for the 
corresponding period of last year, showing an increase of £122. 
The receipts for last week showed an increase over those for the 
week ending January 31st of £1. 


PROVISIONAL PATENTS, 1892. 


i FEBRUARY l. 
1876. Improvements in alternating-current electromotors. 
ias Kennedy, Carntyne Electric Works, Shettleston, 
wW. 

1878. Improvements in means or apparatus for protecting 
underground electrical conductors. Frederick Davis 
and Rookes Evelyn Bell Crompton, 55, Chancery-lane, 
London. 

. Improvements in electrical sound-producing apparatus. 

Arnold Beaumont Woakes, 78, Harley-street, London. 

Improvements in electrical telephone transmitters 
William Lucas and Thomas Alexander Garrett, 53, Thorn- 
hill-square, Barnsbury, London. 

. Improvements in shades for electrie lamps. John George 

Byworth, 323, High Holborn, London. 

. An improved form of automatic accumulator, charging 
switch, and safety cut-out. Thomas Barnet Grant, 15, 
George-street, Mansion House, London. 

An electric switch. George Sylvester Grimston, 28, South- 
ampton-buildings, London. 

. An improvement in secondary voltaic batterios. William 
Joseph Starkey Barber-Starkey, 28, Southampton-build- 
ings, London. 

FEBRUARY 2. 

. Improvements in electric light decorations. Edmund 
Rathbone, 4, Clayton-square, Liverpool. 

. Improvements in synchronous electrical g appa- 
ratus. George William Hart, 11, Furnival-street, Holborn, 
London. 

. An improved block for use in forming conduits for elec* 
trical or other cablos or wiros and for analogous pur- 
poses. John Price, jun., 17, Southampton-buildings, 
London. (Complete specification.) 

A new or improved method of and means for making zinc 
rods for electric bells and batteries. George Turner, 
46, Richmond-road, Dalston, London. 

Improvements relating to electrical signalling on 
railways. Charles William Catt, 6, Bream’s-buildings, 
London. 

Improvements in electric telephonos. Henry Harris Lake, 
45, Southampton-buildings, London. (Elwood Aristides 
Grissinger and Theodore Grissinger, United States.) 
(Complete specification.) 

Improvements in or relating to apparatus for closing 
electric circuits, for use in oonnection with position 
finders or the like. William Lloyd Wise, 46, Lincoln’s- 
inn-fields, London. (Giulio Bertolini, Italy.) 

FEBRUARY 3. 

. Improvements in the construction of clectro-pneumatie 
presselles for electric bells and signals. Walter David 
Parr, 167, Grunesthorpe-road, Sheffield. 

. Improvements in heating and welding by electricity. 
Henry Howard, 24, Southampton-buildings, London. 

Improvements in arrangements and apparatus for tele- 
graph message signalling and other purposes. Frederick 

Thomas Hollins, 10, Forest-drive East, Leytonstone Essex 


FEBRUARY 4. 


Improvements in electric measuring apparatus. Rookes 
Evelyn Bell Crompton, 55, Chancery-lane, London. 
. Improvements in culverts for olectric mains. Fred 
Thornton and Latimer Clark, Muirhead, and Co., Limited, 
24, Southampton-buildings, London. 


FEBRUARY 5. 


. Improvements in the method of purifying electrolytes 
containing sinc, relating to or oonnected with the 
electro-metallurgic production of sinc. Georg Nahnsen, 
38, Alexander-strasse, Berlin. (Complete specification. ) 

. Improvements in or connected with the holders of incan- 
descent lamps. William Phillips Thompeon, 6, Lord-street, 
Liverpool. (Max Fuss, Germany.) (Complete specification. ) 

. Improvements relating tothe heating of metals by elec- 
tricity and to machinos therefor. sr An Lake, 
45, iude vor Ang aniones. London. ( Dexter 
Burton, Arthur Herbert Eddy, and George Sift Briggs, 
United States.) 

. Improvements in and relating to electroliers or pendants 
and standards for electric lamps. Thomas Coombe 
Moore, II, Southampton-buildings, London. 

. Improvements in systems of electric distribution. 
Benjamin Joseph Barnard Mills, 23,.Southampton-build- 
ings, London. (Harry Ward Leonard, United States.) 

. Method or process of electric riveting. Elias Elkan Ries 
430, South broadway, Baltimore, Maryland, United States. 
(Complete specification. ) 


FEBRUARY 6. 


Improvements in shade carriers for electric lampe. 
Bernard Mervyn Drake, John Marshall Gorham, and James 
Saword, 66, Victoria-street, Westminster. 

. Improvements in prooess and apparatus for bleaching 
by electrolysis. Oliver Imray, 28, Southampton-buildings, 
London. (Thomas James Montgomery, United Statee.) 
(Complete specification.) M 

. Improvements in electric switches. Edward Alfred 
Gimingham, 28, Southampton-buildings, London. (Com- 
plete specification. ) 

. Improvements in dynamo-electric machines. Hubert 

Doyer, 46, Lincoln’s-inn-fields, London. 


2163 


2312. 


SPECIFICATIONS PUBLISHED. 


| 1883. 
Secondary batteries, ete. Williams and Howell, 
edition.) 8d. 88 
1 i 


(Second edition ) 8d. 

1891. 

Electric motors. Redfern. (W. Lahmeyer and Co.) 8d. 
Electric lampe. White. 6d. 

Galvanic battery. Munns. (Smith.) 8d. 

Electric telegraph transmitters. Fletcher. 8d. 
Electrical bell, eto. Entwistle. 8d. 

Electrical switchboards, cto. White. 6d. 


2573. (Second 


6266. Electrolysis. Marks. 


1804. 
2732. 
3417. 
4235. 


4392. 
4471. 


4482. Telephonic switchboards. Prickett, 84d. 

4678. Electric terminals. Pitkin. 4d. 

4757. Electric reduction of aluminium, eto. Wilson. Sd. 
4781. Galvanic batterios. Engledue. 4d. 


4877. Electric batterios. Lake. (Streetand another.) 6d. 
5135“ Electric motors. Southard. (Amended.) Sd. 

5547. Electrolytic decompositien. Kellner. (Second edition). 8d. 
10307. Dynamo-electric machinos. Coeper. 8d. 

19233. Electric railways. Munsie. lid. 

20936. Electric heating. Dewey. 8d. 

21945. Electric alarm, eto., elocks. Clerc and others. 6d. 
21870. Voltaic cells. Lake. (Clark.) 6d. 

21961. Relays, telephones, eto. Lake. (Cuttris.) Sd. 


COMPANIES’ STOCK AND SHARE LIST. 


rice 
Name Paid. | Wednes 
sony 
BUSH ( umi Eus NTS — 34 
„ ↄ rT eer rr ⁊ ert — 21 
India Rubber, Gutta Percha & Telegraph Co. 10 23 
House-to-House  ............... FFF 5 5 
Metropolitan Electric Supply ........ ......... . — 9 
London Electric Supp[fß¶Ss i . 5 14 
Swan Uhlted... 1er eee k 33 41 
Bi. rr. esae vean ea ESU DAe UTE — 81 
National Telephone .............. «cernere 6 45 
Electric Construction .. 10 64 
Westminster Electric.................... . 2 — -- 63 
Liverpool Electric Supply  ..... e t : 2i 
"| 
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NOTES. 


Stuttgart.—The central electric station at Stuttgart is 
to be opened this week. 


Coventry.—This Council have adjourned the question 
of electric lighting for six months. 


Telephone in Russia.—Gatschina, the summer resi- 
dence of the Czar, is now connected by telephone to St. 
Petersburg. 


Harwich.—A motion not to proceed with the pro- 
visional order has been deferred pending negotiations with 
the gas company. 

Arcas Plating, which we recently described, has been 
applied with success to electrical, philosophical, and mathe- 
matical instruments. 


Mr. Teslas Leoture.— Mr. Tesla is to repeat his 
lecture on vibratory currents before the French 
Francaise de Physique. 

Elmore in Austria.—It is stated that water power is 
being taken in Hungary for the establishment of an Elmore 
copper-depositing plant. 

Tarmouth.— The borough surveyor has been authorised 
to visit the Crystal Palace Exhibition to examine the 
systems of lighting there. 


Southampten.—The Baths Committee have authority 
to appoint an engineer, at a salary of £1. 15s, per week, to 
attend to the boilers and electric plant. 


Northampton.—At thecommemoration ball to celebrate 
the opening of the extension of the Town Hall, the electric 
light was utilised for decorative purposes. 


Leamington.—The town clerk has been instructed to 
inform the Aurora Electric Company that no consent to 
ite application for a license should be given. 


The Snowstorm.—A fall of snow, making itself more 
especially felt in the North, this week cut off Leeds from 
telegraphic communication with London and the Continent. 


Flying Machine.—A flying machine, on the model of 
_ the flying fox, driven by a 3-h.p. electric motor, has been 
built by Messrs. J. Shaw and Son, of Coventry, for Major 
Moore. 


London Telephones.—The London County Council 
have decided to enter petitions against the Bills of the 
Nationa! Telephone Company and the New Telephone 
Company. 

Regent-street Mains.—The London County Council 
have approved the laying of Siemens's armoured cable in 
Beak-street and Carnaby-street by the St. James and Pall 
Mall Company. 


Cheap Fares.—The Lambeth Vestry have decided to 
oppose the Waterloo and City Railway Bill if the pro- 
moters do not insert a clause providing cheap fares for the 
working classes. 


Standard of Light. —Prof. Vivian B. Lewes, F. I. C., 
F.C.S., of the Royal Naval College, Greenwich, has been 
appointed secretary of the committee for investigating the 
standard of light. 


Nottingham.—A deputation from the Nottingham 
Town Council visited the Crystal Palace on Tuesday, and 
were shown round the exhibition under the guidance of 
Mr. W. H. Preece, F.R.S. 


Hucknall Huthwaite.—A resolution has been passed 
that unless the application for a provisional order for gas 
lighting were at once withdrawn, the Board would light 
the streets by other means than gas. 
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Liverpool.—At the meeting of the gas company on 
Tuesday, the chairman, Mr. E. Lawrence, said that, in spite 
of high prices and the competition of electricity, the con- 
sumption of gas was steadily increasing. 


Cardiff.— A meeting of the Cardiff Electrical and 
Lighting Committee was held on Tuesday. The question 
of lighting Upper Grange and Saltmead was further con- 
sidered, and the borough engineer was requested to report 
thereon. 


St. Olave's.—The St. Olave's Board of Works have 
approved of the objection offered by the Board of Trade to 
the application of the Camberwell and Islington Electric 
Light and Power Supply Company for a provisional order 
in the district. 


Antwerp.—The system to be adopted at Antwerp, pro- 
posed by M. Van Rysselberghe, consists in distributing 
water at high pressure with turbine and dynamo in each 
house ; in fact, the Popp system again, with water instead 
of compressed air. 


Institute of Secretaries. —An institute of secretaries 
has been formed to act as a central body in the same way 
as institutes for other professions. The first general 
meeting was held last month at Winchester House, Mr. E. 
C. Wickes presiding. 


Hawiok.—On Monday night the High-street of Hawick 
was lighted with the electric light. The Corporation will 
continue the experiment for three months, and if successful, 
will adopt the electric light instead of gas. The experi- 
ment will cost £100. 


Taunton.—The Committee of the Town Council has 
received an amended offer from the electric lighting company 
as to the purchase of that undertaking, and a sub-committee 
has been formed to consider the same. The report thereon 
is expected in March. 


The Telegraph in Mashonaland.— Telegraphic 
communication was on Wednesday finally established 
between Fort Salisbury and the Cape. The first message 
which was sent over the wire was a congratulatory telegram 
despatched to London. 


Magnetic Lines of Force.—The monthly meeting of 
the Edinburgh Mathematical Society was held last Friday 
in the Edinburgh Institution. Prof. Steggall, who pre- 
sided, read a Note on a Laboratory Method of Finding 
Lines of Magnetic Force.” 


Canadian Telegraphs.—It is stated on high autho- 
rity that the Hon. J. J. Abbott will introduce in Parliament 
during next session a measure for the placing of the entire 
telegraphic system throughout the Dominion of Canada 
under Government control. 


Paper Shades.—Besides the catalogue of glassware’ 
we mentioned last week, we have received from Messrs. 
Paterson and Cooper a finely-printed catalogue of paper 
and silk shades for electric fittings which should be of 
great use to electrical contractors. 


Steamer Struck by Lightning.— An unusual occur- 
rence happened lately to the steamer “ La Congo,” which 
experienced a fearful passage on the Portuguese coast, and 
in the height of the storm was struck by lightning, several 
of the passengers and crew being injured. 


Technical Edueation.—The National Association for 
the Promotion of Technical and Secondary Education, of 
14, Dean’s-yard, Westminster, issue an urgent appeal to the 
electors of the London County Council for the greater 
extension of technical education for London, 
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St. Petersburg.—The exhibition at St. Petersburg 
seems to be bringing on business. Several Austrian firms, 
besides many French firms, are exhibiting, and it is stated 
that Messrs. Ganz have already received an order from St. 
Petersburg for a large central station plant. 

Edinburgh Tramways.—aA special meeting of Edin- 
burgh Street, Tramways Company was held on Monday for 
the purpose of considering a proposed Bill in Parliament 
to authorise the company to work their tramways by cable 
or electrical power. The motion was unanimously carried. 


Telephones.—Mossrs. Woodhouse and Rawson send us 
their price-sheets of telephones, transmitters for domestic 
and long-distance telephony, embracing wall sets, inkstand 
sete, desk-shaped sets, military telephones, and cheap 
domestic sets of great convenience for private telephone 
installations. 

Electric Advertising.—Mount Washington is to be 
capped by the largest search-light in the world by railway 
and hotel men as a curious advertisement to draw visitors. 
It reminds us of our little tale, which was so seriously 
and widely copied, about the search-light beacon on Mount 
Kilimanjaro. 

London Telephone Service.—A special general 
meeting of the London Chamber of Commerce is to be 
held on Monday, at 2:30 p.m., for the purpose of discussing 
the general position of the commercial community with 
regard to the telephone service of London, and the tele- 
phone Bills now before Parliament. 

Wiring Houses in the City.—The City of London 
Electric Lighting Company have issued a circular 
embodying the general conditions to be complied with in 
wiring houses for the electric light. Pressure on our space 
prevents us doing more than refer to it this week. Copies 
can be obtained at the office of the company. 


Hanley.—At the Hanley Town Council meeting, on 
Tuesday, on the proposition of the Electric Lighting Sub- 
Committee, it was resolved to advertise for specifications 
and estimates of the cost of plant and distributing mains 
and machinery for lighting by electricity the area con- 
tained in the second schedule of the Hanley provisional 
order. 

Gigantic Electrical Trust.—A Dalziel’s telegram 
from New York says that an electrical trust has been 
formed by the consolidation of the Edison Company with 
the Thomson-Houston Company. The capital of the trust 
is to be 50 million dollars, and the president will be 
Mr. H. M. Trembly. The new combination will be the 
only rival of the Westinghouse Company. 

Sims-Edison Torpedo.—aA large number of scientific 
men, with nearly all the naval and military attachés, 
witnessed the first public trial of the Sims-Edison torpedo 
at Portsmouth on Monday. Mr. Sims explained and 
worked the torpedo in person as on the previous private 
Official trial. Further improvements are yet being made 
both in reducing the size of the weapon and of the cable. 


Melbourne.—Separate tenders are invited by the 
Council of the City of Melbourne for the supply and 
delivery of (1) electric light plant; (2) cables and 
insulators. Tenders will be received until April 2nd, and 
must be addressed to the Right Worshipful the Mayor 
of Melbourne, Victoria, endorsed “Tender for ——” (as 
the case may be). Mr. John Clayton, town clerk, Town 
Hall, Melbourne. 

Fleetwood,—The Lighting Committee of the Fleet- 
wood Improvement Commissioners have resolved unani- 
mously that the reports read upon the question of adopting 
the electric light in this district be received, and that the 
clerk be instructed to obtain from Messrs, J, E. H. Gordon 
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and Co., Limited, further details with reference to the 
working arrangements of their installation, to be considered 
at a future meeting. 

Kimberley Exhibition.—A meeting was held on 
Tuesday at the Society of Arts, when a paper on the pro- 
posed exhibition at Kimberley was read by Mr. Lewis 
Atkinson, the manager. Mr. Atkinson gave statistics and 
particulars of the progress of trade in Kimberley, with 
views of the town and country. The exhibition is well 
supported by the Cape Government, and the shipping com- 
panies will give cheap rates. 


Parliamontary.—In the House of Commons on 
Tuesday, the Baker-street and Waterloo Railway, the 
Central London Railway, the City of London and South 
London Railway, the Great Northern and City Railway, 
the Hampstead, St. Pancras, and Charing Cross Railway, 
the London County Council (General Powers, Subways, 
Tramways) Bills, and other private measures were, on the 
motion of Mr. Caldwell, read a first time. 


Pacific Cable.—Telegrams from Melbourne state that 
the New South Wales Government have agreed to grant a 
small subsidy for the preposed Pacific cable subject to a 
reduction in the tariff. The Victoria Government, how- 
ever, is unwilling to grant a subsidy. The proposal is that 
the cable shall start from Gladstone, a little south of Rock- 
hampton, in Queensland, go thence to Fiji, Samoa, and 
Honolulu, and finally touch at some point on the coast of 
North America. 


Viator Resartus.— On Saturday,” a correspondent 
of the Birmingham Daily Post complains, ‘‘I travelled in one 
of the Bristol-road electric trams, and next morning found 
the backs of both legs of my trousers a bright red, evidently 
due to the action of acid or acid fumes. If you will kindly 
call attention to the matter, no doubt the cause will be 
enquired into.” H’m! H’m! this gentleman now knows 
what Shakespeare meant when he spoke of “ the imminent, 
deadly breech !" 


Chicage.— Plans adopted for lighting the buildings and 
grounds of the World’s Fair now provide for 138,218 
electric lamps, of which 6,766 are to be arc lamps of 
2,000 c.p. each, and 131,452 incandescent, 16 c.p. each. 
The electric lighting will cost something like 1,500,000dols., 
and will be 10 times as extensive as was employed at the 
Paris Exposition. The light and motive plant at the expo- 
sition, it is estimated, will require 26,000 h.p., of which 
22,000 will be required for the electric plant. 

The Madras Tramway.—In reply to the application 
of Messrs. Champion and Short, the local solicitors for 
Messrs. Hutchinson and Co., London, fer the construction 
of a tramway in the Madras city, the Madras Government 
has directed that the order sanctioning the line be 
published, and that intimation be given that any objec- 
tions or additions which anyone has to make thereto 
must be made by the 3lst March. Orders in regard to 


the tramway proposal will then be definitely issued. 


Transmission of Power.—<An interesting instance 
of transmission of power for a paper mill has been recently 
started in Aachtthal, South Germany, for Herr Friedrich 
Kutter. The waterfall 14 miles away is utilised by a 
Girard turbine. The motor, supplied by the Allgemeine 
Company, works at 800 volts, giving 80 h.p. at an efficiency 
of 79 per cent. Bare copper wires are used, with oil insu- 
lators. Another set of plant of 580 h.p. is also used, partly 
for lighting and partly for transmission of power for a 
number of purposes. 

Fire.—We are sorry to record that the premises of the 
new and energetio firm, Messrs. Hodges and Todd, of 12, 
Verulam-street, Gray’s-inn-road, were burst to the ground 


THE ELECTRICAL ENGINEER, FEBRUARY 19, 1892. 


171 


yesterday morning. The firm have been quite busy with 
electrical fittings, especially ammeters and voltmeters, a 
considerable number of which were ready for delivery. 
The premises were insured, though not perhaps to the full 
amount. Immediate steps are being taken to carry on the 
work in other premises until rebuilding can be accom- 
plished, and the work will be carried on as usval. 


Arlecdon.—At the Arlecdon and Frizington Local 
Board the surveyor, in reference to electric lighting by 
water power, said he found the Millyeat stream would be 
insufficient in a dry season or hard frost. Recently an 
electrical engineer visited them from Leeds, and came to 
the conclusion that water power was not available. The 
matter dropped, but, perhaps, if it were suggested, a steam 
engine would do as well. Engineers other than electrical 
are not always wont te leave matters thus on occasions 
when water power is not available. 


The Inventor of the Three-Phase Motor.—Mr. 
C. E. L. Brown, in a letter to the N.Y. Electrical Engineer, 
states his opinion that Tesla should be acknowledged as the 
true inventor of the three-phase motor as used at Frank- 
fort, constructed by himself and Dobrowolsky. He draws 
attention to Mr. Tesla' patents for the three-phase 
current filed October 12, 1887, Nos. 381,968 and 382,280, 
and his further patent No. 390,414, filed April 23 of the 
following year, which conclusively show who was the true 
inventor of the three-phase current system. 


Cable to the Azores.—4A contract was signed at 
Lisbon on February 11th by the Portuguese Minister of 
Public Works and the representative of the Telegraph 
Construction and Maintenance Company for the laying of 
& cable between Lisbon and the islands of St. Michael, 
Fayal, Pico, St. George, and Tercira, in the Azores. The 
cable is to be completed in a year. In consideration of 
this contract it is expected that the telegraph company 
wil be in an advantageous position to satisfy more 
adequately the requirements of the public between Europe 
and Brazil, and the United States of America. 


Freight to Chicago Exhibition.—The British rail- 
ways have undertaken to carry goods for British exhibitors 
at the Chicago Exhibition, to and from the port of ship- 
ment, at half rates. The American railways will charge 
their usual rates to Chicago, but will bring back the goods 
free at the close of the exhibition. Many of the principal 
steamship companies have reduced their rates considerably, 
and will take freight for the exhibition at 11s. per ton. 
Many of them have also consented to adopt a reduced 
passenger tariff for exhibitors and their employés, certified 
as such under the authority of the Royal Commission. 


Explanations at the Crystal Palace.—Old Indian 
(meeting electrical friend): O.I.: ‘‘Ah! you are the very 
man I wanted to see. I wish you would tell me what 
electricity is, and all about it.” E.F.: “Ob, certainly, 
with pleasure ; but do you know anything of the subject 1" 
O. IL: ‘“Yes—a little.” EF.: “Well now, would you 
know a volt from an ampere if you saw one?” O. I.:“ No— 
I think probably not." E.F.: “And if you found a kilo- 
watt in an open ‘field’ would you know how to catch and 
use it?” O.I.: I fear I shouldn't.“ E.F.: “Ah! I see. 
Well, if I should meet you here again another time I will 
tell you some more. Good-bye!” 


Railway Parliamentary Committoe.—It is pro- 
posed to appoint a joint committee of Lords and Commons 
to consider the numerous electric and cable railway schemes 
projected within the limits of the metropolis by Bills 
introduced this session. The duty of such a committee 
would be to report whether underground railways worked 
by electricity or cable traction are calculated to afford 


sufficient accommodation for the present and probable 
future traffic, whether any of the schemes propose satisfac- 
tory lines of route, upon what terms and conditions the 
subsoil should be appropriated, and whether any of the 
schemes should be proceeded with during the present 
session. 


Lightning Conductors.—An interesting paper on 
the above subject was read by Mr. Alfred Hands, 
F.R.Met.Soc., at the meeting of the Society of Architects 
last week. He insisted on the necessity for periodically 
testing conductors, and said that he had no hesitation in 
saying that at least 70 per cent. of the conductors in 
England were in such an unsatisfactory condition that they 
afford only partial protection, and damage might occur to 
the buildings on which they are fixed, while a large 
number were so absolutely bad that they would give no 
protection whatever. He also dealt with the question of 
when and where not to connect metalwork in buildings 
with conductors. 


Obituary.—The death of Major-General Ryrie Alex- 
ander, late of the Bombay service, occurred at his residence, 
Red wal, Dartmouth, Devon, on the 10th inst. For 
several years past it may be mentioned that Major-General 
Alexander had taken an interest in electrical matters, also 
in developing inventions relating to improved brakes and 
Starters, with a view to reduce as far as possible the strain 
upon tramway and omnibus borses He was a share- 
holder in several companies connected with the electrical 
industry, and for the past three years acted as chairman of 
Shippey Brothers, Limitel. He had been failing in health 
for the past six months, prior to which he was engaged in 
perfectiug an electric boiler feed-regulator. 


The Aurora Borealis.—One of the finest displays of 
the aurora borealis ever known in this latitude was 
observed in New York on Sunday evening. Telegrams 
from various pointe show that the phenomenon stretched 
over a great belt of territory from Iowa to the Atlantic. 
A peculiar effect was produced on the telegraph system, and 
for intervals of three or four minutes at a time the wires 
were so surcharged with atmospheric electricity that between 
New York and Albany it was even possible to send messages 
without tho aid of the regular batteries. The current, 
however, was intermittent. The aurora seemed to occupy 
the whole of the northern heavens, and was beautifully 
marked, the colouring being clear and distinct. 


Brighton.—An item that should interest Prof. Forbes 
and other adherents of the use of destructors theory, comes 
from Brighton this week, where a lengthy discussion took 
place at the Town Council on a report from the Works 
Committee recommending the erection of a refuse 
destructor on a site adjoining Hollingdean-road. Councillor 
Lowther moved that the consideration of the same be 
deferred in order that the report might be made more 
complete. Eventually, however, the report was adopted. 
At the same meeting, on the recommendation of the 
Lighting Committee, the Council ordered additional 
electric light mains and distributors to be laid down in 
Church-street and through the Pavilion grounds and 
North-street. 


Taunton.—The question of the purchase of the central 
station by the Taunton Corporation is still exercising the 
minds of the members. At the Town Council meeting last 
week, the Joint Finance and General Purposes Committee 
presented a report in which they stated that they had 
received an amended offer from the electric lighting com- 
pany, aod have appointed a sub-committee to consider the 
same, and the committee hope to be in a position to 
report fully thereon at the March Council meating, The 
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committee are unable to accept the offer of the gas 
company to purchase the gas works, and the tendency, 
therefore, seems for the Corporation to run the electric 
light themselves against the local gas company. This will 
be “bad for the Co.” 


Electric Light for Wool Warehouses.—Mesers. 
D. C. Apperly, Carson, and Co., woollen warehousemen, 
5, Cripplegate-buildings, and 13, Fore-street, have decided, 
after inspecting various installations and systems of electric 
lighting, to instal their own plant, consisting of arc and 
incandescent lamps, to be run direct from a gas engine and 
dynamo placed in the basement. The arc lights which are 
found most suitable are of a small size, so as not to be too 
glaring, and they are arranged on pulleys in such a manner 
as to enable them to be raised or lowered to any required 
focus, so that the most delicate colour may be successfully 
examined. All the lights have their independent switches, 
in order that each one may be turned off and on at will, 
and for examining goods special reffectors are being erected. 
The installation is being carried out by Mr. A. Bergtheil 
for the Wenham Company. 


Notation.—L’ Industrie Electrique, M. Hospitalier's new 
electrical venture, comes in handsome form with a series of 
interesting and original papers. The use of alternators 
with condensers receives mathematical disquisition ; the 
standard of E.M.F. is dealt with, theoretically and eluci- 
datorily, with special reference to the standard cell of MM. 
Baille et Fery ; an article on improvements in accumulator 
practice by M. Roux does for France what Mr. Niblett has 
been doing for England; M. Laffargue also writes on 
accumulators; and M. Hospitalier has an article on the 
Parsons steam turbine. The French scientific societies are 
also reported. M. Hospitalier brings forward his own 
particular pet—electrical units and symbols—very strongly 
in an elaborate table of eight columns, and innumerable 
formule in the advertisement pages. The French for 
theory and the English for practice—and so the world wags. 


Manchester.—The Manchester Central railway station 
was experimentally lighted by electricity last Friday. For 
the passenger department 40 Brockie-Pell arc lamps are 
provided, arranged in series, and elevated upon poles at the 
approaches, and in the station itself, suspended by wires 
from the roof. The lamps take 11 amperes each, in a 
500-volt circuit, of which there are four. The various 
offices and the bookstall are supplied with 200 incan- 
descent Edison-Swan lamps, each of 16 c.p.  Edison- 
Hopkinson dynamos are used, and these, with the engines, 
which are of over 100 h.p., are placed in Trafford-street, 
from which point the communication is by cable. The 
installation for the goods department is not completed, but 
it is to be supplied with 70 arc and 60 glow lamps, the 
electrical arrangements being similar. The improved 
appearance of the station was the subject of general 
comment, 

Electric Heaters.—Electric heating is coming along 
surely, though slowly. The editorial hat was ironed in a 
very workmanlike fashion the other day by one of the 
General Electric Company's electric heaters, and some elec- 
trically-cooked pancakes were distributed at the same time 
to a number of electrical devotees, who did not mind tam- 
pering with their digestion in the middle of the afternoon. 
The pancake, however, was cooked beautifully brown, and 
came to maturity in five minutes by the watch. The current 
was taken from an ordinary flexible and wall plug from a 
lighting circuit, taking three amperes and 100 volts for this 
space of time, and cooking three pancakes in series. Many 
householders in the flats around Kensington and West- 
minster would be glad enough of this cleanly way of 
cooking. Obops, we are told, can equally well be brought 


to perfection, and a kettle of water can be seen at any time 
at the Crystal Palace merrily steaming away. 


Electric Communication to Lighthouses.—The 
members of the Chamber of Shipping for the United 
Kingdom dined at the Hotel Metrópole last week, when Sir 
Michael Hicks-Beach was a guest, and spoke with refer- 
ence to telegraphic communication with lighthouses and 
lightships. He said he felt it absurd to suggest that 
£100,000, or any such sum, would be sufficient, and that 
he had asked the Post Office to supply an estimate. 
Though he did not at all agree that the maintenance of 
lighthouses and lightehips should fall upon the national 
exchequer, he felt that the provision of electrical communi- 
cation would be a national service, and should be paid for 
out of the national funds. He was convinced that the 
country would not grudge a very considerable expenditure 
in such an attempt to save life at sea when fair and reason- 
able enquiry had been made as to how that expenditure 
might be most profitably incurred. The Government 
would propose to Parliament to make that enquiry. 


Manchester Central Station.—Galloways, Limited, 
Manchester, have received the order for the six boilers and 
four large engines for the Manchester Corporation electric 
light installation. The boilers will be 30ft. long by 8ft. 
diameter, of in. steel plates for 125lb. pressure, and will 
be fitted with mechanical stokers as well as double sets of 
steam and feed arrangements. The engines will be vertical, 
17in. and 34in. cylinders, 3ft. stroke, each to give off 360 
brake horse-power (or 1,440 in the aggregate), with a piston- 
speed of 500ft. per minute, and will be provided with 
special arrangement of condenser. All have to be at work 
by the end of July. As regards the steam motors for 
this station, Messrs. R. Hornsby and Sons, Limited, of 
Grantham, have obtained an order for six tandem com- 
pound condensing vertical engines. These engines are to 
have 10jin. and 16in. cylinders with a 2ft. stroke, and will 
be constructed to give off 90 brake horse-power, with a 
piston-speed of 480ft. per minute. The consulting engineer 
is Dr. Hopkinson, of Victoria-street, Westminster. 


High-Speed Electric Railways.—A note in the 
Institution Journal gives some figures by Herr Zipernowski 
upon his proposed high-speed electric line between Vienna 
and Budapest, a distance of 250 kilometres—say 150 
miles. A speed of 150 milesan hour is proposed, which 
the author considers the maximum the wheels will stand 
with safety. The trains would consist of one carriage, seating 
40 passengers, carried on two bogies with solid steel wheels 
8ft. diameter, the driving power being four 200-h.p. motors, 
working at 1,000 volts, which necessitates collecting from 
a raised centre rail, some 600 amperes. The up and down 
lines would be 11 yards apart to avoid the shock of air 
when two carriages pass, blowing them off the rails (they 
ought to be cigar-shaped) There must be no curves of 
less radius than 3,000 metres—say, 1:8 miles—and for 
these the outer rail must be raised six inches. The power 
would be supplied from two stations by alternating current 
at 10,000 volts, transformed down to 1,000 volts, either 
using alternate-current motors or re-dressed to direct 
current. i 

Salford.—A deputation from the Salford Corporation 
and Gas Committee paid a visit on Saturday to the exhibi- 
tion at the Crystal Palace. The deputation were accompanied 
by Mr. Shoubridge, engineer of the Corporation gas works. 
Under an order obtained from the Board of Trade, the 
Corporation are allowed until August next the exclusive 
right of controlling the supply of electricity for lighting 
purposes in the borough, and the inspection of the various 
types of plant now on view at the Crystal Palace has been 
arranged with the object of enabling the committee to make 
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some definite recommendation in the matter. It is thought 
probable that the Corporation will adopt the plan of inviting 
one or other of the lighting companies to take over their 
power and carry on the work for a specific period upon 
terms to be fixed in the contract. In this case the Corpora- 
tion would reserve to themselves the right of taking up 
the supply, so that the interests of the ratepayers would in 
that way be fully protected. On their return to Salford 
the deputation will prepare a report which will be con- 
sidered at the next meeting of the Gas Committee. 


Liverpool.—At the weekly meeting of the Liverpool 
Watch Committee, on Monday, the consideration of the 
question of the city electric lighting was resumed. The 
Corporation at present have power to purchase from the 
Liverpool Electric Supply Company the undertaking com. 
prised in the parliamentary order of 1889 at the end of 21 
years; they can also acquire the undertaking authorised 
by the order of 1891 at the end of 42 years. Some time 
since the company applied for the consent of the Corpora- 
tion to a provisional order enlarging the time within which 
the Corporation could elect to purchase the undertaking to 
42 years—that is to say, for both undertakings. The com- 
mittee have decided to recommend the Council to consent 
to the time being extended to 40 years on condition that 
the company agree to power being inserted in the order for 
the Corporation to purchase as a going concern both under- 
takings at any time after the 31st of December, 1897, upon 
giving 12 months' notice to the company to that effect. If 
the Corporation do not elect to purchase the undertaking 
under the proposed new powers, they will still be in a posi- 
tion to purchase the same at the expiration of 40 years 
without paying anything for the goodwill. 


English Eleetrical Exhibits at Chicago.—Mr. 
W. H. Preece, F.R.S., as chairman of the Electrical Depart- 
ment Committee of the Royal Commission for. Chicago, has 
written a stirring letter to members and manufacturers to 
urge that the electrical department should contain a fine 
exhibition from this country. An historical collection will 
be made (including, we believe, the first dynamo machine 
ever made and the original Atlantic telegraph instrumenta). 
A complete lighting station on English methods is contem 
plated. It is important to show how large a share English- 
men had in developing electrical science. The first elec- 
trician was an Englishman, Gilbert. The first practical 
telegraph was laid by Ronalds in 1816. Davy and Faraday, 
Cooke and Wheatstone, Wilde and Holmes were Englishmen. 
The first electric railway was run in England, and nearly 
all the submarine cables in the world were made here. The 
artistic developments are carried to a higher degree here 
than elsewhere. England is to the front with signals and 
high-speed telegraphy. It is to be remembered especially 
that large numbers of colonials will visit the exhibition, 
and England should not miss this opportunity of increasing 
her hold on colonial trade. Applications for space must 
be sent to the Society of Arts not later than the 29th inst. 


Birmingham Tramways.—aA deputation from the 
Corporation of Glasgow visited Birmingham on Tuesday 
for the purpose of inspecting the Central Tramway 
Company’s systems of traction, and collecting information 
thereupon. Mr. Bailie Paton and Mr. D. Rankine, town 
clerk, headed the deputation. They were met at The 
Quoen's Hotel by Messrs. W. Neale, director; W. Holmden, 
secretary ; C. H. Herring, traffic manager; A. Dickinson, con- 
sulting engineer; J. J. Robins, electrical engineer; and 
R. H. Dickinson, local superintendent. A special car from 
Navigation-street conveyed them to the electric depót at 
Bournbrook, where Mr. J. J. Robins, the electrical 
engineer, explained the system. They afterwards visited 
the cable depót at Hockley, where Mr. A. Dickinson 


thoroughly explained the working. An amusing and 
dramatically successful incident occurred when the party 
entered the electric car at Navigation-street by a passenger 
(evidently mistaking the gentlemen for the directors) 
tendering his thanks to them for the splendid service they 
had provided on the  Bristolroad. The deputation 
returned by the 4 p.m. train, highly pleased with what 
they had seen of the working of the electric and cable 
tramways in Birmingham, and expressed their gratification 
for the information afforded. 


Dynamo Buyers.— Having said all they have to say 
upon the making of dynamo machines, some electrical 
engineers are taking to giving advice as to buying them. 
And probably this is not a bad thing todo. For if there 
is one thing certain in this world it is, that most men think 
they know their own requirements better than anyone else ; 
and another thing almost as certain is, that very often 
this is just what they do not know. Now, the buyers of 
dynamos are to a large extent managers, proprietors, and 
engineers of works, who do not always know the points of 
a good dynamo. Instead of simply saying, “ Ours is best,” 
therefore, it pays to point out why. We published an 
article recently on choosing a dynamo, and we notice that 
another electrical engineer, after having built, bought, and 
described many dynamos, is also writing advice to dynamo 
buyers. His remarks embody some good points to indicate 
to a would-be customer. The dynamo should have stiff 
heavy standards, a heavy solid base with plenty of metal 
to give steadiness. The centre of gravity should be low— 
heating and springing of shafts are sometimes due to vibra- 
tion. The speed should be low. It should have self-oiling 
bearings and convenient brushholders. The fewer the bolts 
and pieces, and the better proportioned the dynamo is as a 
pure machine, the better for the user; and all this in 
addition to its commercial efficiency and cost. These 
matters are all simple enough to the constructors, but it will 
pay to have catalogues and price-lists that dwell on these 
advantages for customers to note. 


Leeds.—A strenuous letter has been sent on the electric 
lighting question to the Leeds newspapers from the 
following gentlemen : Reginald T. Hadow, for the Bank of 
England ; E. Beckett Faber, for Beckett's Bank ; Robert T. 
Haines, for the National Provincial Bank; Charles L. 
Mason, for the London and Midland Bank; E. Beckett 
Faber, for the Leeds Club; George Irwin, for the Leeds 
and County Conservative Club; Henry O. Harris, for 
Marshall and Snelgrove ; as follows: For months past we 
have been patiently waiting to take the electric light. Our 
patience has so far not been rewarded. Many towns of 
far less importance than Leeds have been long ago supplied 
with this light, and we cannot think it is the desire of our 
County Council to keep this, the chief town in Yorkshire, 
any longer in the background. We confidently call upon 
the authorities themselves to supply us with the electric 
light, or to allow terms to electric light companies suffi- 
ciently favourable to induce them to undertake the work. 
We do not ask the County Council to supply the light at 
an unremunerative rate, but at such a rate as will yield a 
fair commercial return. We venture to think that it would 
be a wise policy for the Council to recognise the established 
character of the electric light, and the desirability of 
supplying it concurrently with gas.” This is a practical 
way for dealing with dilatory town councile, and should 
have a decided effect in waking up the authorities who 
have the central station scheme in hand. We notice ina 
later letter the agents of the Yorkshire House-to-House 
Company state that the prospectus of this company will be 
issued shortly, and comment with satisfaction on the likeli- 
hood shown of a large demand. 
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MAINS AND TRANSFORMERS. 


We have more than once referred to the energy shown 
by Messrs. Gordon and Co.’s staff in the matter of the 
central station at Sydenham, and the laying of the cables 
thence up to and in the Palace. We propose now to givea 
few details relating to the cable-laying, which will afford our 
readers some idea of what had to be done. Starting from 
the central station, three positive and three negative !9/,, 
Fowler-Waring lead-covered cables, laid in Archer pipes, 
convey the electrical energy up to the Palace. The total 
length of cable is 11 miles, the route taken having been vid 
those roads in which are the most likely houses to adopt 
the electric light hereafter. The number of cables will be 
increased by two positive and two negative, should the 
demand for light at the Exhibition require it. Where the 
cables enter the Palace there is a main switchboard, which 
allows any main to be switched off for testing purposes. 
Thence the mains are run inside the building to the primary 
switches of eight 40-unit transformers, the primaries being 
laid in cast-iron pipes. The pressure in the primaries 
varies from 950 volts to 1,030 volts, and is reduced in the 
motor-transformers to 100-110 volts. From the trans- 
formers four primaries and four secondaries (all !9/,, 
Fowler-Waring lead-covered cable) are led to the centre 
of the Palace underneath the floor. Running down the 
centre of the building from the extreme north to the 
extreme south end, are a pair of equalising mains. Four 
positive and four negative cables from each transformer 
are tee'd on to these at equal distances, thus enabling leads 
to customers to be joined at any point without reducing 
the section of the main. Between each transformer on the 
equalising main is a straight through cast-iron fuse-box. 
Where customers are tee'd off the equalising mains, the 
feeding mains end in a cast-iron right-angled fuse-box, so 
constructed that the mains for the stands can be put through 
a 2in. cast-iron pipe, which fits into a socket in the top of 
the fuse-box, and is taken through the floor of the Palaco. 
There are three miles of secondary cable (% ) in the build 
ing. All the motor-transformers are worked in parallel on 
primaries as well as secondaries. The work of erecting 
and connecting up the transformers was only started in 
the second week of December; in fact, the whole of the 
cable-laying outside and inside the Palace did not begin 
until this date, leaving a bare month to complete every- 
thing for the Exhibition. Each of the motor-transformers 
weighs 64 tons, and is placed in fireproof brick arches 
in the tunnel of the Palace, the said arches forming 
the support for the main flue of the building. The tem- 
perature in these arches must be felt to be realised. The 
space, too, is so confined that not even elbow room can be 
obtained all round the machine. These transformers had 
to be hauled into position by manual labour on skids over 
half the length ot the Palace in a dark tunnel, where 
even with the aid of electric miners’ lamps it was 
difficult for the workmen to see what they were doing. 
Moreover, the whole of the work, both cable laying and 
transformer moving, had to be carried out against time, the 
staff working practically night and day, seven days a week, 
to complete it. It is therefore very greatly to the credit 
of Mr. G. F. Metzger (under whose superintendence the 
work inside the Palace was carried out) and his staff, that 
Messrs. J. E. H. Gordon and Co. were ready on the 
opening day to supply current. It is still more to his 
credit that work carried out so hurriedly, and under by no 
means favourable conditions, should be found to stand 
without a hitch the test of practical running. We may 
mention that the work of laying the pipes from the 
central station to the Palace and the drawing in of the 
cables was superintended by Mr. C. Watkins, of Messrs. 
Gordon's staff. 

FIRE PRECAUTIONS. 


Here we. may conveniently refer to the subject of pre- 
caution against fire. In the 1882 exhibition several fires 
broke out, and caused a considerable amount of alarm 
among the insurance offices. This time, however, we may 
bope that such accidents will be conspicuous by their 
45sence, for up to the present not the slightest outbreak of 
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| the most trivial character has occurred, and yet, as a 
matter of fact, exhibitions like the present one are for 
many reasons the most difficult to secure against fire. To 
begin with, a large number of stalls are crowded together, 
many fitted with drapery and other highly-inflammable 
material; secondly, there is the difficulty of giving to what 
is, after all, but temporary work the permanence which 
would characterise an installation in an ordinary house or 
building; thirdly, the lighting of the stalls is done with 
a view to show off special goods, and consequently 

| numbers of lights are employed in a space where 
only one or two would under ordinary circumstances be 
fitted up; and, finally, the whole of the wiring has 
to be carried out in the space of a few weeks—in fact, in a 
hurry. It is, therefore, no light work that Mr. Heaphy, 
C.E., of the Phoenix Fire Office, has had to undertake in 
supervising the whole of the wiring and installing in the 
Palace, and it speaks well for the confidence which the 
directors of the Crystal Palace have in his knowledge and 
practical experience that they should have invited him to 
supervise it for them. Of course, from the peculiar 
circumstances of the case, no hard-and-fast rules could 
be laid down; but it is satisfactory to know that Mr. 
Heaphy speaks in the highest terms of the way in which 
Messrs. Gordon and Co., the contractors for the supply of 
current, and the exhibitors generally have complied with his 
requests. It has been, in fact, a matter of give and take, in which 
on the one side it has been recognised that Mr. Heaphy's 
only desire was to obtain security against fire, while he, in 
turn, did not forget the peculiar circumstances of the case 
to which we have alluded above. The chief precautions 
adopted have been as follows : There is no network of con- 
ductors under the floor; all conductors are visible, and are 


| attached to the metalwork of the Palace by porcelain insu- 


lators, the idea being that if a fire should unfortunately 
occur it should not be hidden away where it might smoulder 
and smoke, and from the fact of its magnitude not being 
able to be gauged, inspire alarm. A visible fire can be 
grappled with at once, its dimensions seen at a glance, and 
it need not as a rule cause much uneasiness even among 
lookers-on. Wherever possible, all the wiring at the stalls 
has been encased, and where it could be done without inter- 
is made visible. 
Mr. Heaphy has also tried as much as ible to 
treat each stall as a separate private installation, pro- 
vided with double switches and cut-oute at or near to 
the point of entrance of the conductors. In the event of a 
fire occurring, therefore, at any stall, the Palace staff of 
attendants would know at once what to do, supposing the 
stallkeepers were absent—viz., turn off the double switch 
before applying water. No conductors tbat have been 
used before have been allowed, and all must be insulated 
We have given details above 
of the work of laying the mains from the generating station 
to the Palace, under the flooring to the motor-trans- 
formers, and thence beneath the entire length of the 
building. What may not be generally known, however, 
should be mentioned here—viz, that the floor of the 
Palace is some lOft. or 12ft. above the earth in which 
these mains are laid, and that the earth is wonderfully 
dry. The. consumer's wires are taken off in a cast- 
iron pipe, through a cast-iron junction-box provided 
with double cut-outs, ene for each wire going into 
the consumer’s stall. Indeed, having regard to the 
special circumstances and difficulties of the case, the 
wiring arrangements have been excellently well thought 
out, and have been rendered as safe as they possibly can 
be made. In fact, although our experience of this class of 
exhibitions dates back to the first that was ever held, and 
includes all that have followed, we do not remember one in 
which the character of this work, as a whole, anything like 
equalled that at the Crystal Palace. We congratulate Mr. 
Heaphy on the result, not forgetting that he has been well 
backed up and cordially assisted in his endeavours to 
minimise fire risk by Messrs. Gordon and Co. and the 
greater part of the exhibitors. We should, perhaps, 
mention that the Phoenix Fire Office are taking no risks 
at the Palace, especially as it is well known that the 
rates have been raised by those offices who do take the 
risks during the continuance of the exhibition. In face 
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! MANUFACTURERS OF INCANDESCENCE | 


Edison-Swan Company's Lamp Screen and Stand at the Palace. 


Mr. Heaphy, 


we altogether fail to eee the reaann for No ansu, 


perience as 


of a man of such well-known ex 


carried out under the supervision 


of the facts detailed above, and seeing that the wiring and 


installation work has been 
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THE SCREEN OF LAMPS. 

The exhibit of the Edison-Swan Company in the 
North Nave calls to mind the state of affairs, 10 or 11 

ears ago, at the world-awakening exhibition at Paris. 

t was there the incandescent lamp broke upon the 
monotonous discussion of the “ division of the light.” Our 
gas contemporaries often refer to the division of opinion 
amongst electric light engineers. How they used to laugh and 
chuckle over the diverse opinions about the “ division of the 
light," and intimated that such division was beyond the 
wers of inventors to devise! But Swan came along in 
ngland and Edison in America, both patenting a more or 
less perfect incandescent lamp, of small candle-power, 
admirably adapted for interior lighting, and thenceforward 
it became merely a question of time as to the introduction 
of such lighting. Few people seem to understand that the 
natural development of nd. an innovation is in the first 
pus as a luxury, then, like other fashions, permeating 
ownwards. It was partly due to this lack of knowledge 
that led to the insane speculative boom of the early 
eighties, but boom or no boom the luxury was appreciated, 
and gradually became more and more patronised. 
The tendency of the extensive use of most things is 
to reduce prices and increase efficiency. The use 
of the incandescent' lamp has been no exception to 
the rule. Its cost is now lower and its efficiency greater 
than it ever was; and as soon as the existing patents run 
out and the monopoly expires, the price will be still lower. 
The Edison- Swan Company is not only manufacturing 
incandescent lampe, but also fittings of all kinds, and in 
this notice we shall pay more attention to the latter branch 
than to the former. Before, however, speaking of these 
we must describe the screen of lamps exhibited, and which 
our artist, Mr. W. M. Bowles, has delineated in the accom- 
panying sketch. In almost all exhibitions there is some 
one exhibit which stands out prominently, catching the eye 
of the visitor, and impressing its effect upon the memory. 
It will not be too much to say that the pièce de resistance of 
the 1892 Crystal Palace Exhibition will be found in this 
screen of the Edison-Swan Company. In yearsto come 
visitors at other exhibitions will ask, Did you see the 
Edison-Swan exhibit at the Palace? As an advertisement, 
then, we hold it to be effective ; as an advertisement it was 
intended, so that it effectively fulfils its design. 

There are no less than 32 feeding cables used for the 
lighting of this screen, which, when its full complement of 
lamps is on, takes 1,500 amperes of current. The lamps 
are divided among five circuits, known by the respective 
devices into which they are made up as the “ Border,” 
* Name," “ Fountain, "Lamps," and “Star” circuits. 
The screen is manipulated from an overhead platform 
erected for this purpose on some of the girders of the 
building. Here are the switchboards and numerous 
switches required to effect the rapid changes from one 
device to another which have proved so attractive to 
visitors to the Exhibition. There is a main switch for each 
of the above five circuits, which take about 300 amperes. 
Each of these circuits again can be split up into 10 of 30 
amperes each, by which means a large combination of 
devices can be arranged. 

The usual method of working is, first, switch on the 
“ border ” circuit by working the small switches one ata 
time, until the whole device is complete. Next, all the 
small switches of the “name” circuit are put down, 
and the whole of the border” switched out at the same 
time as the name is switched on, the operator putting 
down the main switch for the one circuit with one hand 
and pulling back the other main switch with the other 
hand, so that the change is instantaneously effected, and 
the load remains the same. Another circuit is then made 
ready by the putting down the small switches, and the 
change made as above described, and so on until 
the whole of the devices have been shown. The total 
number of tumbler switches in use is 50, besides 
five large switches for the device circuits, and two 
for the main circuit. The filaments of the two lamp 
devices on either side of the screen each have a switch by 
which either of the filaments can be cut out and flashed 
alternately—a very pretty effect. We need not go into 
exact statistics as to the number of lamps employed on the 
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screen. Electrical engineers will be able to estimate the 
quantity from the current used, but non-technical readers 
may like to know that the total runs up to thousands. 
Each of the main device circuits has its ampere-meter, 
whilst a Cardew voltmeter enables the attendant to see 
that his pressure is all right. A telephone is provided, by 
means of which those on the platform can let those in 
charge of the transformers know when they are going to 
light up. 

Underneath the screen is a handsomely constructed 
room, the sides of which are fitted with specimens of the 
company’s manufactures, as is also a stand and table 
running down the centre of the room. Opposite the 
northern entrance is a very taking exhibit, consisting of a 
very large lamp globe, the interior of which is filled with 
about a thousand incandescent lamps of all sizes, shapes, 
patterns, and colours, being specimens of all the lamps 
made by the company. Here and there along the filament 
of the containing lamp, small lamps are lighted to show 
the direction and position the filament in such a large lamp 
would take. The right-hand exhibit entering from the 
north consists principally of fittings, among which will be 
noticed shades, ceiling roses, switches, etc., some of which 
we now illustrate. A porcelain ceiling rose and fuse 
is shown. From this, more often than not, a flexible 
double wire carries the pendant lamp. The lamp may be 
ornamented from a variety of shades or globes, some of 
which are illustrated herewith. A form of fitting and 
lamp which we understand is largely used, but which we 
do not admire, takes the form of an imitation candle, as 
shown. Some of these candle lamp stands are of polished 
brass, others of porcelain. Their use is illustrated in some 
of the decorated interiors at the south end of the Palace. 
The screw and centre contact fittings for these imitation 
candle lamps are shown in the illustrations, as are the B.C. 
holder and insulator. 

For table decoration we get the fairy lamp shades, and 
the visitor will revel in a variety of other fittings, which 
for the present we must leave. 

A striking and varied exhibit in the Centre Transept of 
the Crystal Palace is that of the General Electric Com- 
pany, a large pyramid or column formed of thousands of 
switches, cut-outs, ceiling roses, and wall plugs, surmount- 
ing a large assortment of the most varied electrical fittings, 
with motors, electric cookers, telephones, and so forth, 
flanked with large mirrors. The General Electric Company 
(whose managing director is Mr. Gustav Binswanger) are 
very widely known as manufacturers and suppliers of 
almost innumerable fittings for the use and application of 
electricity in one form and another, more particularly 
electrical light and telephones. They are more especially 
wholesale makers, and deal only with the trade. They 
have many specialities in which they have introduced new 
features, and in porcelain fittings of “high insulation ” 
type they have some admirable features. They are the 

nglish agents for the now celebrated Aron meter; they 
mak large numbers of large switchboards, and in telephony 
have introduced many efficient appliances, while the 
domestic utilisation of electricity has always had their 
special attention. At the Exhibition their goods are shown 
more for display than for explanation to every passer, so 
that although such features as the use of motors for shoe- 
brushing and „so forth, and the use of heaters for making 
pancakes (which we shall describe in a future number), 
appeal strongly to the visitor, yet the mass of their exhibits 
are for technical men, electric contractors, and architects. 
Prominent among these fittings, of course, are switches and 
switchboards. Some of these we illustrate herewith. 

The “ Link" switch for mains or branch wires ia an ex- 
tremely good type of switch for ordinary use, for either 
large or small currents. It is of the rocking handle or 
* tumbler" type, but has a peculiarity in the link action, 
which, when the handle is pulled back, either locks the 
contact in place or springs it off with a sudden break. 
As will be seen from the illustration, a contact bar, 
pressed up strongly by spiral springs, has a little loose 
link in its centre. This is connected to the bar of the 
handle. When the handle is pulled back the bar is forced 
between two stout split contact springs, and so makes 
contact. The contacts for the cables, instead of being of 
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the type where the conductor is twisted round and pressed 
under a nut, is made of a hollow socket, admitting the con- 
ductor, in the case of the main switch, from the back, having 
side-set screws for binding the cable. The main Link 
switch is made in sizes from 50 up to 1,000 amperes, in 
heavy gunmetal. The same principle is applied to smaller 
switches, which are made in two sizes, to carry five and 10 
amperes, suitable for 1—8 and 1—15 lamps. The main 
switches are made with slate bases, the branch switches 
usually in porcelain, with either porcelain or brass covers. 


=a = 
Buby Spun Shade. 


Lamp imitating Candle. 


The “ Link” switch is comparatively new, but another 
type, to which the name of “ Byng” switch has been given, 
has been in use for many years. It is a double-break 
switch, and is made in a variety of patterns, plain or orna- 
mented, and painted in artistic fashion, as shown in our 
illustration. They are also shown with brass covers. 

The General Electric Company make up numerous 
varieties of switchboards, using their switches, ammeters 
and voltmeters, and cut-outs mounted on slate bases. A 
new type of switchboard now much in use is the corridor 
switchboard, used for lighting buildings which are con- 
nected to the street mains of a central station. Jt consists 
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Opalescent Ribbed Shade. 


- 


Porcelain Ceiling Rose. 


Celling Rose with Fuse. 


simply in a collection of different switches with their cut- 
outs mounted usually in a glass case, as shown. Almost 
all modern buildings are now fitted with some such system 
as this. Except private houses, where the owner may 
prefer to have separate switches on the walls of the room 
or in the holders, it is more usual to turn on all the lights 
from a distributing switch; and iu public offices, banks, and 
large buildings, a man having charge of the key of the case 
goes round before dusk and turns on the switches. 
The “ H. I.,“ or high-insulation, system of fittings, which 


dx 
B.C. Holder for Candle 
Lamp. 


Pendant Lamp with a New Spring Shade Oarrier. 


the General Electric Company have introduced, consists in 
the adoption of special precautions in the china bases of 
wall plugs, ceiling roses, and cut-outs—always the most 
troublesome part of the installation. In all the fittings 
on the H.I. system there are these special safeguards: A 
wall or plug of china divides the two ends of the flexible 
wire; and no screws, or metal, or other connections pass 
through to the back of the base-plate. The first prevents 
the loose ends of the flexible from making a short circuit, 
and the second prevents any dampness in the wall from 
affecting the N 

The wall plug on the H. I. system is shown in our 


illustration, and embodies some further improvements. | over, no projecting prongs to get in the way. As will be 
The great difficulty in wall plugs is to get them to fit | seen, the socket has a split ring standing out in air, in the 
together at once, and also to prevent all sparking. This is ! centre being a eplit pin. The plug fits on this, and makes 
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Ornamental Ceiling Rose. 


Ceiling Rose. “H.I.” System. 


contact with its stem inside and out. "These wall plugs are 
very atrongly and substantialy made, both as regards the 
china and the contacts. It must be remembered that being 


difficult to obtain in the two-prong type. That shown is 
made with concentric contacts, and fits easily and at once 
into place, with no danger of sparking. There are, more- 
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movable they are at the service of everyone, and are used 
to connect a lamp, a chandelier, a motor, or a heater, and 
often have to carry five times their usual current. 

The H. I. ceiling rose is also upon the same patented 
pattern. All the connections are on the front of the base, 
as seen in the illustration. The flexible comes through the 
holes in the plate, and the wires ge one to the right and the 
other to the left of the porcelain T-piece. This fitting 
also embodies the principle strongly advocated by the 
makers of these fittings, that any fitting from which the 


current is led by a flexible, should have a cut-out. .These 
places are more liable to short-circuit than any other 
position, and each should have its cut-out. In all these 
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Concentric Wall Plug—'' H. I.“ System. 


fittings, therefore, cut-out screws are inserted, and being 
there contractors generally put the fuses in. 

The separate cut-outs on the H. I.“ system are also 
shown. these the wires go straight through the block 
and are connected to screws, the screw passing through the 
separating porcelain piece, and the cut-out or fuse wire is 
inserted on the opposite side. These cut-outs are made 
both single and double pole, and also combined for a distri- 
buting-board. In the distributing-board now much used 
for the separate floors of houses, the main comes to one 
pole and the branches are connected to the others, the fuse 
wires stretching between. 

In the bayonet lampholder, known as the “ Belsize” 
holder, china supports are made on the H. I.“ principle 


to separate the different wires of the flexible, which are 
connected to terminals at each side of a china partition. 
Another pattern of lampholder with the same kind of china 
socket is used for the loop lamps with spring holders. 

The General Electric Company show also a number of 
ammeters and voltmeters made on the Donnison principle 
in their Manchester works. This principle depends upon 
the fact that an electric current passing circularly or 
spirally in a helical coil produces an interior magnetic field 
of varying strength—i.e., the nearer the side of the core of 
the aleas the stronger the field, the centre having the 
least number of magnetic lines passing. Any piece of iron 
pivoted eccentrically will tend to move into the stronger 


Holder fur Loup Lamp. 


% H. I.“ Lampholder. 


magnetic field. In the Donnison instruments a piece of 
best charcoaled iron, carefully annealed, is pivoted 
eccentrically with regard to the axis of the solenoid, so 
that it will tend to move radially from right to left with 
regard to the centre of the solenoid and the face of the 
dial, carrying an aluminium pointer with it, from the left 
to the right hand. The movement of the pointer is con- 
trolled by gravity. The advantages of these instruments 
are that a scale can be obtained that is well proportioned, 
and between any two divisions of the scale at which the 
instrument will be usually working, the movements of the 
pointer can be greatly magnified. The resistances of the 
voltmeters are self-contained up to 300 volta, Kur gps 
reading instrumenta separata raitana wre NRSSSA.. 


180 


THE ELECTRICAL ENGINEER, FEBRUARY 19, 1892. 


THE 


ELECTRICAL ENGINEER. 


Published every Friday. 
Price Threepenee ; Post Free, Threepence Halfpenny. 
Editorial and Publishing Offices : 
189-140, SALISBURY COURT, FLEET STREET, 


LONDON, E.C. 
CONTENTS. 

Note vro 8 169 | Electric Tramways on the 

The Crystal Palace Exhibi- Overhead or Trolley Wire 
enn 8 1744 Systemmn x 186 

The ‘ Journal of Gas Light- Some Experimental Inves- 

ing" v. Electric Lighting 180| tigations of Alternate 
Cantor Lecture—No. 4 ...... 181| Current .. 188 
Underground Mains. XI... 182 | Companies’ Meetings ..... . . 189 
Description and Com- Companies’ Reports.. ......... 190 
parison of the Methods Business Notes q . 192 
of Electric Lighting at Provisional Patents, 1892 ... 192 
Present in Use in London 185 | Specifications Published . . 192 


Electricity Applied to Min- - 


Companies’ Stock and Share 
ing—Theory and Practice 189 ist 


6 %% %%% % c90025000€0^2900«950989 


TO CORRESPONDENTS. 


All Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish notice of Meetings, Issue of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any account of their inventions submitted to us will 
receive our best consideration. 

All communications intended for the Editor should be addressed 
C. H. W. Bicas, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. 


TO ADYERTISERS. 


Advertisements should be addressed to the Publisher, 189-140, 
Salisbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms for 
a series can be arranged on application. 


SITUATIONS VACANT” and “WANT PLACES” Advertise- 
ments will be charged at THREE WORDS for ONE PENNY 
with a MINIMUM charge of SIXPENCE.’ 


TO SUBSCRIBERS. 


“ THE ELECTRICAL ENGINEER” can be had, by Order, from 
any Newsagent in Town or Country, and at the various 
Railway Stations; or tt can, if preferred, be supplied 
direct from the Office, on the following terms -— 


8 months 6 months 
United Kingdom............ 38. 3d. 6s. 6d. 13s. Od, 
Within the Postal Union 4s. dd. 8s. 8d 17s. 4d. 
Other Places 4s. 10d. 9s. 8d. .. 18s. 6d. 


(Post Free Payable in Advance.) 


Cheques, Post Office and Postal Orders for Subscriptions 
and Advertisements should be made payable to 
C H. W. Bicas, 139-140, Salisbury Court, Fleet 
Street, London, and be crossed “ Union Bank.” 


BOUND YOLUMES. 
Vols. I. to VIII. inclusive, new series, of TR ELECTRICAL 
ExoivzzR " are now ready, and can be had bound in blue cloth, 
vend for x, Od., or covers for binding can be obtained, price 2s 


g 


THE “JOURNAL OF GAS LIGHTING ” v. ELECTRIC 
LIGHTING. 


The calling a spade a spade has usually been con- 
sidered an attribute of bluntness rather than a 
characteristic of politeness. It is as impolitic, how- 
ever, to hit a burglar with a cane when a bludgeon 
is handy, as it is to encounter some critics with soft 
words. Our contemporary the Journal of Gas 
Lighting, full of mistaken zeal, animated by the 
appearance of truth, arrogates to itself a weekly 
censorship of all that concerns electric lighting. It 
has for years so imposed upon itself by endeavouring 
to pick holes where none exist, that at length it has 
reached the critical period of assuming the facts and 
fancies of its own imagination to be realities with 
a tangible existence. It has so long been forming 
conclusions upon half-truths, that it has lost the 
power to dispassionately discuss whole truths. Last 
week a challenge was thrown to “ electrical contem- 
poraries," which at first we felt indisposed to take 
up unless the gas journal better defined its own 
position, but acting upon our motto that whoever 
is not aggressive ceases to be progressive, we will con- 
sider the merits of the case. The gas journal takes 
the figures of Colonel Makins given at the meeting 
of the Gas Light and Coke Company, and says: 
“We should esteem it a favour if our electrical 
contemporaries would let us and the world know their 
opinion of these figures, taken in conjunction (say) 
with Mr. W. H. Preece’sremarks about the marvellous 
effects that have followed the introduction of electric 
lighting into the Post Office." Mr. Preece has again 
and again given the figures relating to the actual 
cost of the Post Office lighting, and also the fact 
that since its introduction the average absence 
through illness of the employés has been shortened— 
figures and facts that are official, which have not 
and cannot be impugned—so that we may safely 
leave this part of the challenge till our contemporary 
disputes the accuracy of the official statistics. 
The figures of Colonel Makins are in a different 
category. We assume their correctness, and give 
reasons for the deductions we derive therefrom. 
The following we presume are the figures referred 
to by our contemporary. We take them from the 
Times’ report : 

“ They had very carefully looked into the electric 
light question as it affected them. The most 
important electric lighting district was formed of 
what he might call the Bond-street quadrilateral— 
Bond-street, Regent-street, Oxford-street, Piccadilly, 
Pall-mall, and the Strand. Their rental from that 
district in 1889 was £77,675, when the electric light 
was more than beginning to make itself felt; and in 
1890 the amount fell to £74,947, and last year to 
£73,538. They had thus lost in a district which 
was more electrically lighted than any place 
in the world £4,000 of rental in three years, 
while the increase in théir rental all over their 
district for last year alone was £92,000. He 
might say further that they had got out a list of 
typical consumers in every part of their district—the 
Houses of Parliament, Marlborough House, the 
British Museum, the General Post Office, banks, 
clubs, places of amusement, and large tradespeople ; 
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and he found, dealing with this list of eighty-one 
consumers, that the rental which they paid the 
company three years ago was £91,363, two years ago 
the amount was £88,323, and last year it was 
£87,847. This showed, again, that they had lost 
£4,000 in three years among all these great con- 
sumers of the electric light. He thought they had 
conclusively proved that the electric light was a 
light of luxury, and was used only by those who did 
not care about the question of cost. He might say 
that out of their 215,000 or 220,000 customers only 
2,600 used the electric light, or less than 1} per 
cent." | 
According to these figures, Colonel Makins and 
our contemporary assume the total loss due to 
competition to be £4,000 in three years. That is a 
convenient assumption, and very gratifying to the 
gas interest. "Why, then, should we envy them the 
pleasure they derive from the consideration of these 
figures? "We should not take the trouble to show 
the incorrectness of their conclusions were it not for 
the challenge they themselves throw out. Our 
contemporary must think it has to deal with a 
lot of unsophisticated people, if it hopes to obtain 
credence in its conclusions. It will be seen that 
Colonel Makins speaks of this district as a most 
important lighting district; hence, we may safely 
assume that the consumers are large consumers, and 
upon this we are asked to believe that 2,600 con- 
sumers only spent £4,000 per year upon lighting 
during a period of three years—that is, just over 30s. 
per consumer per annum. Upon the face of it, this 
is utterly ridiculous. The way to arrive at the true 
loss would be to collect all the bills these 92,600 
consumers paid for electric light, and the total amount 
would give the loss to gas. It is needless to discuss 
whether a man pays more for the electric light than he 
does for gas. If he gets what he wants from gas, he is 
ready to pay the same price as for electricity. From 
what we know of the district under discussion, we 
should imagine the collective bills of 2,600 con- 
sumers would be nearer £50,000 over three years than 
the amount assumed by our contemporary. As we 
have hinted before, this gas journal delights in 
half-truths, or the untruth which is more difficult to 
encounter than the downright whopper. Let us try 
these figures another way. According to one of the 
experts at the meeting, if the gas company's affairs 
were properly conducted there ought to be an in- 
crease in consumption—say of 7 per cent. since 1889. 
Now, if we accept this dictum, the income in 1891, 
instead of being £73,538, should have been about 
£83,000—a difference of £10,000, not of £4,000. We 
have no wish to be hard upon our contemporary, nor 
do we desire to show up in detail its rather blind 
rushing after inferences. It will be sufficient for our 
present purpose to indicate how different an inter- 
pretation can be placed upon the figures given by 
Colonel Makins than that intended when they were 
put forward. Surely in this case the moral will be 
learned, that in future it will be better for those 
interested in gas to deal with generalities and 
trivialities, rather than to give figures which may be 
used t’other way. This humble advice, by the way, 
is not offexed.to our gaseous contemporary, because 
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it long ago showed that it would heed no morals 
and draw no inferences but those which happened 
to suit its particular purpose. 


CANTOR LECTURE—No. 4. 


The last lecture of this series of Cantor lectures 
was delivered by Prof. Forbes on Monday last. The 
lecturer dealt with two interesting subjects in the 
utilisation of water power and the use of destructors 
for electrical purposes, taking his text with regard 
to water power from the experience at Geneva, 
where turbines are used on the Rhone with a fall of 
water of only 6ft. to 12ft. to pump up water to a 
higher level. This high-level water is that used to 
actuate the machinery of the town, and although 
the central lighting station is near the low-pressure 
turbine station, the power used in the station is that 
supplied from the high-level reservoir. To drive home 
his moral, Prof. Forbes suggested what might be 
done at Edinburgh. Assuming a maximum output of 
power required at the central station of 1,000 h.p. 
for two hours as being the same as an average 
continuous output of 150 h.p., he pointed out that 
the existing loch on the top of Arthur's Seat, at 
Edinburgh, would about provide water for 1,000 h.p. 
for two hours, and could be made to give double this 
by the erection of a by no means objectionable dam. 
To keep the head of water required, engines of 
150 h.p. would be used to pump, and pipes led back to 
the central station to bring the water to actuate the 
turbines. In other words, Prof. Forbes's scheme 
for lighting Edinburgh is to pump up water to the 
loch on Arthur's Seat by engine power, to use the 
water so pumped to drive turbines which would drive 
the generators, and he states that his estimates 
show this to be an economical plan. It may 
be remarked that 1,000 h.p. would not go far 
towards lighting Edinburgh. At the most you 
might obtain 7,000 16-c.p. incandescents, or 14,000 
8c.p. This, again, might allow the wiring of 
70,000 of the one, or 140,000 of the other, if we 
assume that only one lamp in ten is using current. 
It may, however, be safely stated that this propor- 
tion is too small. The lighting of Edinburgh 
would require more horse-power than was mentioned 
in the lecture, but no doubt Prof. Forbes only 
referred to that part of his scheme connected with 
the special point he was urging on his hearers. A 
description of the destructors in use by various 
local authorities was next given, Prof. Forbes con- 
cluding that the-destructor in  Kidacre-street, 
Leeds, was the best he had examined. A certain 
amount of heat generated in these destructors 
can be usefully employed, and Prof. Forbes’s 
moral was contained in the suggestion that a com- 
bination of the Geneva plan with the utilisa- 
tion of the heat from the destructor would in 
many cases be found economical. Thus, supposing 
150 h.p. could be obtained from the destructors, 
engines of this capacity could be continuously 
pumping water into a high-level reservoir. The 
water so pumped could be used by the central 
lighting station for its turbine, and a maximum of 
1,000 h.p. obtained for Lighting porgosea ior Nes 
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busiest hours of the lighting day. This combination 
will be new to many electrical engineers. We 
think more mention might have been made of 
the excellent experimental work of Mr. Bennett 
at Southampton. In 1889 Mr. Bennett read a 
paper before the Municipal Engineers explaining 
how he had used, and proposed further to use, the 
waste heat from the destructors at Southampton. 
We have occasion also to know that the use of 
destructors has been carefully examined by other 
electrical engineers, and more 
than one local authority is at 
the present moment discussing 
schemes founded on a use of this 
apparatus. Prof. Forbes’s lecture 
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The troughs are kept in position in the simplest way 
by lugs cast on the sections, which interlap, and are fixed 
simply by knocking in a wedge. 

To ensure joints being water-tight, all grooves, recessed 
clamps, and abutting ends are filled with putty. With this 
joint the longer it is immersed in water the harder the 
joint becomes. The reliability of this method for making 
a water-tigbt joint has been tested by long experience. 

Distributing-boxes or hand-holes are placed opposite 
every building or party wall, but this not done usually 
until the conduit is complete. The pavement is dug up 
and the conduit first laid in blank, so as not to necessitate 


will prove useful in causing more 
general attention to be given this 
Bubject. 
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UNDERGROUND MAINS.—XI. 


JOHNSTONE'S CONDUIT SYSTEM. 


The Johnstone system of electric 
conduits has long been in use for 
underground mains in some of the 
principal towns of the United States, 
such as New York, Philadelphia, and 
Chicago. There are already over 150 
miles of cable laid on this system, 111 
miles of which are in New York. 
The system is now being iutroduced 
into England by the International 
Electric Subway Company, of Albany- 
mansions, 39, Victoria-street, West- 
minster, where a complete and full- 
sized installation is to be seen; and 
as it seems to be an eminently prac- 
tical system suitable for large com- 
panies, and especially for corporations 
wishing to keep control of their 
streets and subways, we make no 
apology for describing it in our series 
of systems of underground electric 
mains. 

The essential idea of the Johnstone 
system is the use of ordinary insu- 
lated cables in cast-iron conduits of 
such a nature as to allow many sets 
of mains or wires to be laid together 
. Without being confused, and to allow 
of jointing for distribution at any 
point with the minimum disturbance 
of the roadway. The conduit is made 
entirely of cast iron, produced without 
machine work, and is, therefore, espe- 
cially for large distribution networks, 
of Soinia cost. 

The conduit is built up, piece by 
piece, in the form of a cast-iron 
trough, composed of two sections, 
laid one upon the other, the edges 
being tongued and grooved, and when 
laid in the streets, jointed with putty or cement. In the 
interior of the trough so formed, trays of cast iron are slid 
in, each tray bearing on its upper surface grooves into 
which separating slips of cast iron are also slid. In this 
manner continuous ducts are formed to the number desired, 
into which the cables can be laid or drawn. In order to give 
the utmost facility for jointing, this cast-iron troughing is 
made in 5ft. lengths, and at any place a section cover can 
be lifted and a jointing piece or spigot can be inserted for 
distributing or service mains. In practice the two sections, 
top and bottom, of the trough or conduit are laid so as 
to break joint; a joint therefore comes at every 2jít. 
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Manhole of the Johnstone Conduit System. 


the trench being made larger at any one place. When the 
time comes to connect the house, the blank cover is 
removed, and a specially cast cover with spigot is inserted. 
In this way the wires can easily be got at, either to repair, 
test, or join up house services. All the covers are inter- 
changeable, and if, needed, the connection with the main 
can be made from the underneath. The spigots can be 
turned round and the joint made from either right or left 
hand side as desired. 

At central positions such as the intersections of streets, 
a large pit is dug and an iron manhole is built. This iron 
manhole has been adopted both as being very substantial 
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and preventing the introduction of moisture. The manhole 
is built up of various circular east-iron rings, grooved and 
jointed as are the troughs. These rings are of several 
sizes, and some are made with openings for connecting to 
the conduit itself. These are termed the spigot rings, and 
it can be seen that such an arrangement allows the mains 
to be taken off at any height and in any direction with the 
minimum of previous arrangement or trouble. The spigot 
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Johnstone Electric Conduit System. 


rings are all of uniform size, and various-sized conduits 
are made to fit the same size of spigot. Above the last 
ring of the manhole is placed a tapering hood, or top, 
made of sufficient strength te take the strain of the street 
traffic. The manhole is closed first by a cover to exclude 
moisture, and above this by a grooved feot-plate laid flush 
with the level of the street. The manholes are very large, 
and it might, perhaps, be possible to place transformers in 
them in certain positions. The rapidity with which the 
manholes can be built up and the conduits laid along the 
streets is evidently a point in its favour. 

The illustrations we give are taken from work as actually 
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carried out in New York. Any cables can, of course, be 
used—ordinary insulated, concentric, and for light, power, 
telegraph, or telephone. 

In connection with the Johnstone conduits there are 
three points to which particular attention is directed— 
(1) facility for distribution, (2) accessibility, (3) the use of 
cast iron throughout. 

The Johnstone system is especially convenient for dis- 
tributing wires at any point in the 
circuit because of the sectional structure 
of the conduit, which enables a junction- 
box to be inserted at any time by 
simply removing a ft. section and re- 
placing it by another supplied with a 
hand-hole opening or distributing-box. 
This feature is very advantageous in 
street lighting, where it is often neces- 
sary to make joints at points not pro- 
vided for when the mains were first laid. 
It is equally easy, as is seen, to distri- 
bute from the top or bottom, or from 
either side. 

In making a joint at the hand-hole 
used in this system, provision is made 
for laying the necessary splices out of 
the direct line of the conduit which con- 
tains the cable, thus avoiding any danger 
to the splice, which naturally increases 
the size of the cable at that pua 
point. This device consists of the pro- 
jecting casting or spigot attached at the 
time the connection with the bouse is 
made. It extends outside the line of 
the conduit, and prevents tbe possibility 
of any injury being done to the splice 
by a push-rod for the purpose of drawing 
in other cables in the same duct. 

The second feature in the Johnstone 
system is its accessibility. As it is 
impossible to insulate wires with such 
perfection that defects will not occur at 
some time or other in a conduit carry- 
ing a high-tension current, the ques- 
tion arises how to do the necessary 
repairs at the least cost, and with as little 
delay as possible. One of the great 
advantages of the 5ft. sections is that in 
the case of a defective wire, the exact 
position of which is known, the 5ft. to 
section can be removed, if necessary, al 
tbe partition shelves taken out, and the 
cables that are in use allowed to swing 
or suspend from their respective ducts 
over the open place; the cable can then 
be repaired. This operation disturbs 
only the defective cable, avoiding the 
laborious and expensive work of draw- 
ing the cable out from one manhole to 
another. After the repair is made the 
partition shelves can be slid into their 
original position, the cables adjusted in 
their ducts, and the top section re- 
placed, making the conduit equal to its 
original condition. 

n most devices for underground con- 
duits the only way a cable can be 
reached for repair, after it has once been 
laid, is by removing bodily or drawing 
out the damaged cable, the former necessitating the 
wi bg of digging up the street or pavement from man- 
hole to manhole, or whatever the distance may be. 

In any pipe system of conduits the fact of screwing one 
pipe into a union joint, or any device used as the equiva- 
ent of a union joint, is very likely to throw upon the 
inner surface of the pipe sharp edges which ‘are liable 
to cut or damage the insulation of the cable when 
H is being drawn in. This is avoided by the use of the 

ucts. 

The sections are perfectly fitted together, so that each line 
of ducts forms a smooth uninterrupted casing through which 
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cables can be drawn without 
the possibility of injuring the 
insulation. 

This construction, more- 
over, conforms to the present 
Board of Trade  regula- 
tions—viz, that when high 
and low tension mains are 
carried in one conduit the 
cable must be entirely 
surrounded by a metallic 
conductor and each have 
its own compartment. Lead- 
covered electric light cables 
in an insula conduit 
are regarded as highly dan- 
qnn Assuming that a con- 

uit is constructed of an in- 
sulating material, and that the 
cables are lead-covered, the 
lead covers of these cables are 
in such a case conductors, 
each one of which might be 
charged to a very high poten- 
tial Such conditions would 
prevent jointers doing their 
work with any degree of 
safety, and would make un. 
derground work much more 
dangerous than overhead. 

These conduits have been 
down in America and in use 
for over five years, and are 
understood to have given 
great satisfaction. 

The conduits are manufac- 
tured in different sizes to 
meet the requirements of elec- 
trical services of various 
descriptions, and in price 
they compare favourably with 
the methods now in use. 


Type A A has 24 ducte with an area of 180 square inches. 
A 16 


99 99 97 99 97 50 29 99 

99 Al 99 8 99 99 97 64 99 35 

99 B 99 9 9 99 97 52 LA »9 

97 C 99 6 9 99 99 41 9 99 

99 D LE) 4 99 29 » 29 »9 99 
F 2 » 18 j 


Types F and G are cylindrical cast-iron pipes, 34in. by 
6in. respectively in diameter; the pipes are cast in two 
equal longitudinal parts, they are grooved and fastened 
together with keys and wedges. They are in 5ft. sections, 
and furnish the same facilities for distribution and access 
as the larger types, and like them have a perfectly smooth 
inner surface. 

The Johnstone system of electrical underground conduits 
evidently provides for every requirement of electrical 
underground service in any desired quantity and of every 
description—viz., telegraph, telephone, electric light, 
electric power district messenger, and fire alarm service, 
the cables and wires of which are all times accessible at 
any point along the line of structure. 

e understand that negotiations are in progress for the 
immediate laying down of a set of distributing conduits on 
this system in ibi English town which is intending to 
introduce the electric light. 


Electricity in the Workshop.—A fine example of 
the extended use of electric motors for all manner of pur- 
poses in the engineering workshop is given in a recent 

escription (February 3rd) in the New York Electrical 
Engineer, with illustrations of the Edison Schenectady 
works—power-house, electric crane, electric derrick, electric 
hoist, electric blower, electric elevator, electric shunting 
locomotive, motors driving drills, pumps, lathes—the 
electric railway round the works, and the boiler-shop, all 
run by the universal electric motor. These are the kind 
of instances that convert practical engineers to belief in the 
motor, 
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Details of Manhole and Conduits in the Johnstone System 
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A DESCRIPTION AND COMPARISON OF THE | at the instant of starting. But at the instant when the 
METHODS OF ELECTRIC LIGHTING AT PRESENT | frst or primary current ceases, another induced current 


appears in the second wire, this time in the opposite 
IN USE IN LONDON.* direction to that in which it formerly Posi If, 


BY ALEXANDER B. W. KENNEDY, F.R.S., M. I. C. k., ETc. | therefore, the primary current starts and stops 80 times 


per second, the induced or secondary current will be a 
(Continued from page 165.) similar discontinuous current having the same frequency 
The “transformer” used with alternating currents is | and therefore available for the same purposes. the 


based on the following phenomena : If two conductors of a | primary and secondary wires be alike, the tension of the 


Central Station 


Howse 
Fic. 1. 


suitable kind, and forming part of closed circuits, are | two currents as well as their quantity will be the same. 
placed near together and llel, but without any contact | By using, instead of a straight wire, the helix of a certain 
(that is, completely insulated from each other) and a | number of turns to form the primary, and for the 
current be passed through the one, at the instant of | secondary another helix containing a different number of 


Fie. 2. 


starting it a current will be found to traverse the other. | turns, the induced current may be made either higher or 
This latter current (which is called an induced current) | lower in 5 than the primary. The quantity of 
does not continue, whether or not the originating current | current, of course, varies inversely as the pressure, so that 
goes on steadily ; it is instantaneous only, occurring just | the amount of energy transmitted is not altered, except so 
- * Reprinted from the Transactions of the Royal Scottish Society far as internal losses affect the efficiency of the apparatus. 
of Arta, vol. xiii, part 1. Read May 11, 1891. In principle the transformer is simply a yar af owls wed. 
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as I have mentioned. Remember that there is no electrical 
contact whatever between the coils, although they may 
be in very close proximity. The high-tension main goes 
from the station to the primary coil of the transformer 
and back again to the station without actually entering 
the house. The low-tension main goes from the secondary 
coil of the transformer round the house circuits. Apart 
from accidents, therefore, the high-tension current can 
never actually get into the house mains. Fig. 1* shows 
the general arrangement of the circuit and transformers 
used by the Metropolitan Electric Supply Corporation. A 
is the central station from which a series of circuits are led 
through the district. D represents a dynamo, with its two 
poles connected to one of these circuits. It will be seen 
that soon after leaving the station both positive and nega- 
tive wires are looped into rings; the ring may, of course, 
embrace many streets. BB are houses in the district to 
be supplied with current. There is a transformer, T, and 
a meter, M, in every house. Wires from the mains enter 
the transformer, pass through the primary coil, and come 
out again. The secondary coil is shown separately con- 
nected with the lamp circuits of the house. The meter by 
which the electric energy is measured is on the house 
circuit. The pressure in the mains is 1,000 volts, the 
pressure in the house circuits may be either 100 volts or 
50 volts, according to the wish of the consumer. Mr. Frank 
Bailey, the engineer to the company, is of opinion that a 
50-volt house circuit is better than a 100-volt house circuit, 
from the view at any rate of the life of the lamps. The 
system of looped mains shown in the sketch is due to Mr. 

iley, and has been adopted so that every house on a 
circuit can be reached round the loop in two ways, thus 
greatly reducing the risk of breakdown through an accident 
on the mains. One or more circuits may be connected to 
and worked from the same dynamo at the station, but at 
present it has not been found possible here to put more 
than one dynamo on to the same circuit, or, in technical 
language, to run the dynamos in parallel. 

The system adopted by the London Electric Supply Cor- 
poration, which has been from the commencement designed 
and worked out by Mr. Ferranti, differs from that just 
described in very many respects. Its general scheme is 
_ sketched in Fig. 2. This company has, rightly or wrongly, 
assumed that it was advisable to make its station away from 
London. Ite generating station is on the Thames at Deptford, 
about six miles from Charing Cross. Current is there gene- 
rated by large dynamos at a pressure of 2,500 volts. It is trans. 
formed at once up to 10,000 volts, and transmitted to London 
at that pressure by specially insulated mains of most 
ingenious construction. These mains lead to two or three 
sub-stations in London itself, one in Bond-street, one near 
Charing Cross, etc., which contain transformers only, and 
where the current is transformed down to 2,500 volts again, 
and distributed at this pressure through the streets. In the 
customers’ houses it is transformed down to 100 volts, just 
as in the last case. It is intended ultimately to generate 
current at the full pressure of 10,000 volts so as to save 
the first transformation. There can be no doubt that with 
such appliances and knowledge as we possess at present 
the drawbacks of having three transformers are very great 
indeed. Whether or not they are more than counterbalanced 
by the advantage of having a station down the river is a 
matter which must finally be decided by the result of 
practical working. 

The system used by the House-to-House Company does 
not differ in essentials from that of the Metropolitan 
Electric Corporation, except that the pressure in the mains 
is 2,500 volts instead of 1,000. 

I have said above that the transformer was the trouble 
as well as the blessing of the alternating-current system. 
Whilst it enables a saving to be made apparently through- 
out the whole of the mains, this saving is accompanied not 
only by the very notable cost of the transformers, but also 
by such a very great loss in efficiency that it is now most im- 

robable that any new high-tension company will be started 
in an urban district on any of the plans I have described 
that is to say, with a transformer in the house of each 
customer. 
(To be continued.) 


” Tbo same lettering is used in all the figures. 


ELECTRIC TRAMWAYS ON THE OVERHEAD OR 
TROLLEY WIRE SYSTEM.* 
BY W. GIBSON CAREY. 


The idea of propelling vehicles by means of electric 
motors does not appear to have received any serious atten- 
tion until about 50 years ago. In 1840, Henry Pinkus, of 
Philadelphia, applied for and obtained a patent for a system 
of electric propulsion of vehicles, which closely resembles 
both the open-conduit and the double-trolley systems. He 
proposed to use a continuous slotted tube or conduit, 
supported alongside the track and containing two con- 
ductors, from one of which the current was to be taken by 
a sliding contact and suitable connecting conductor to the 
motor on the car, and through the other of which it was to 
be returned to the generating station. It need hardly be 
said, however, that owing to the imperfect state of the 
motors of that day, nothing practicable came of this scheme. 

Some experiments in electric railways were tried in 
Berlin in 1867 by Dr. Werner Siemens, but it was found 
that the Siemens machine as then constructed heated exces- 
sively, and the work was temporarily abandoned. In 1879, 
however, the same experiments were resumed with more suc- 
cessful results. In that year Messrs. Siemens constructed 
a line 500 metres in length at the Berlin Exhibition. The 
main conductor in this case was a central rail, the outer 
rails completing the circuit back to the generating station. 
Prompted by the success of this venture, similar attempts 
were made at Brussels, Dusseldorf, and Frankfort with 
equal success, and two years later Messrs. Siemens put 
down a permanent line at Lichterfelde, near Berlin. While 
the Siemens were engaged in their experiments in this 
direction, Charles J. Van Depoele, Steven G. Field, 
Thomas A. Edison, and several others were working on 
the same lines in America, and at the end of 1882 a 
railway, which was the result of eight years of constant 
experiment, was put down by Mr. Van Depoele at Chicago. 
After this Van Depoele, Daft, and the Pentley-Knight 
Company built roads in quick succession at Toronto, Balti- 
more, New Orleans, Cleveland, and many other places. But 
in spite of the rapid progress that was made, as a result of 
the experience gained on these installations, it cannot be 
said that the electric railway became a practical commercial 
success until 1888, in which year Bentley and Knight built 
the Allegheny City road, the Sprague Company equipped 
the road at Richmond, and the Thomson-Houston Company, 
who had by then acquired Van Depoele’s patents, built the 
Eckington and Soldiers’ Home road in Washington. On 
January lst of that year there were in operation in the 


‘United States 13 electric tramways operating 98 motor 


cars, on less than 50 miles of track. Three and a-half years 
later the country could show 354 roads, operating 4,513 
motor cars, on nearly 3,000 miles of track. During the last 
six months fully 50 more roads have been added to this list. 
Such has been the growth of electric traction in four years. 

In Europe, on the other hand, the rate of increase has 
shown scarcely any improvement. A new area of progress 
appears to be opening now. Several Siemens roads, and 
the great Bremen system, which is to be equipped through- 
out by the Thomson Houston Company, in Europe, and 
recent installations in England, promise to be the nuclevs 
of a list of electric tramways on this side of the Atlantic, 
which will before very long rival in importance those of 
the United States. The early inventors first turned their 
attention to open conduits, and as long as the lines were 
purely experimental ones, constructed on private grounds 
over which there was no general traffic, and which was 
already thoroughly drained, there appeared to be no diffi- 
culty in maintaining the conductors in satisfactory condition. 
As soon, however, as it was attempted to apply the 
conduit to conditions of actual practice, unforeseen diffi- 
culties arose from the impossibility of excluding dirt and 
moisture. In the United States alone, at least four 
practical experiments have been made in this line, and 
many thousands of pounds expended in efforts to construct 
railways upon this principle. The difficulties with which 
each attempt met naturally turned the attention of the 
pioneers to overhead wires, wbich were found to be entirely 


* Paper read before the Royal Engineers. 
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free from the objections to which the conduit was open. 
ZEsthetic considerations, however, forbade the adoption of 
a system involving lines of poles and overhead wires in 
public streets, until every means of avoiding it had been 
tried and found inadequate, and again and again inventors 
returned to the search for some method of underground 
transmission of power. The experience, however, of Van 
Depoele, Bentley and Knight, and many others, has left 
us little reason to hope that a continuous live conductor in 
an open-slotted conduit can ever be made a success in our 
city streets, its fatal weakness being the impossibility of 
keeping the conduit free from mud and water. 

Much thought and labour have been expended in the 
attempts to produce a system of closed conduits, having 
an insulated main conductor with a series of points or 
plates upon the streets surface, which are brought into 
contact with the main conductor one ata time as the car 
passes over them. None of these schemes have been 
extensively tried, but it is scarcely possible to look for 
anything but failure as the fate of any of them, unless some 
scheme can be devised where the insulation of the live parts 
can be maintained. This has not yet been done. Even if 
dependable automatic devices prevent the contact points 
from being in contact with the main conductor all the 
time, if the conduit is filled with mud and water, and the 
points are made alive during the passage of the car over 
them, there will be a momentary grounding of these points, 
and the result will be, if perhaps not so severe a grounding 
as that to which the open conduit is liable, at least one bad 
enough to cause fatal disaster both at the power station 
and on the line. If such a system as this can be perfected, 
the field for electric traction will at once be enormously 
widened, for it cannot be doubted that many communities 
are deterred from adopting it only by their prejudice 
against overhead wires. 

Attention was early given to the propulsion of tramcars 
by means of accumulators, but although improvements 
have from time to time been made in the batteries, by 
which greater weight, efficiency, and longer life have been 
secured, the cases in which the storage battery car can 
render satisfactory services are few and far between. The 
load diagram of an electric car in actual service on the 
curves and gradients which it must encounter in our city 
streets shows such enormous variations, that provision must 
be made for the supply of fully seven or eight times the 
average current consumed. A car which nominally will 
take 7 h.p. or 8 h.p. may momentarily require, when starting 
on a heavy grade, 60 h.p. or 70 h.p. Motors of half of this 
maximum capacity can readily stand such unusual demands 
when made for only a few moments at a time, but no 
battery that has as yet been devised can stand anything 
like this rough usage without very rapid deterioration, and 
it is impossible to supply the requisite amount of surplus 
power in cells without adding prohibitive weight. Ample 
experience has proved that the storage battery has not yet, 
commercially at least, been brought to that point at which 
it can successfully meet the requirements of anything but 
absolutely level lines, and these in urban tramways are 
scarce indeed. It is of course earnestly to be hoped that 
the efforts of those men who are working in this direction 
may soon be crowned with success, and no one will more 
gladly greet the advent of a practical storage cell than the 
manufacturing companies who are exploiting the trolley 
wire. 

Even the practical American at first objected to the 
erection of poles and the stringing of wires through the 
streets, but the necessity for rapid transit which became 
greater and greater as the growth of the cities made it 
necessary for business men and workers to live further and 
further away from the places of their employment, made 
some substitute for the slow horse-car an absolute necessity 
and they early saw that the choice lay between rapid transis 
with overhead wires and the expenditure of valuable time 
in travelling back and forth between their business and their 
homes without them. The installations at Boston, Washing- 
ton, and Richmond (Va.) called the attention of street 
railway officials throughout the country to the cleanliness, 
reliability, flexibility, and economy of the overhead electric 
system, and the opportunity which it offered them to supply 
the public with rapid and comfortable transit at a reduced 
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cost was at once eagerly embraced upon an enormous scale. 
Great pressure was brought to bear upon local authorities 
and upon publie opinion, and local consente were quickly 
obtained in every city of importance throughout the country. 
The patents of the principal inventors, which until then had 
been ownel by a few men of small capital and little 
influence, had by this time been taken up by large and 
very rich corporations, and upon these orders now began 
to flow in for tramway motors at a rate which severely 
taxed their output capacity. European conservatism and 
the fact that the advantages of electric traction have not 
been properly brought before the public have up to now 
prevented its adoption on a very extensive scale. As has 
been pointed out, this conservatism and apathy are now 
beginning to give way, and we may soon expect to see the 
advantages enjoyed by the Americans within the reach of 
the citizens of many of the prominent towns on this side 
of the Atlantic. 

This brief view of the various methods of applying elec- 
tricity as a motive power for tramways has been necessary 
toshow the reasons for the almost universal adoption of 
the overhead or trolley system. Experience has proved 
no point more strongly than the necessity for absolute 
thoroughness and as near an approach to perfection as can 
be attained, in both design and workmanship, of every 
detail. No class of machinery is subjected to more severe 
and constantly recurring shocks than electric tramway 
apparatus, and no detail, whether of power station, line, 
or rolling-stock can be too good, and nothing short of the 
best obtainable should ever be used. Ít is poor economy 
to instal cheap and flimsy apparatus, which will from first 
to last cause endless vexatious accidents and swell the 
repair bill to proportions that will far outweigh the 
interest on a more liberal investment. 

In considering electrie tramways, it is customary to 
divide the subject into and consider it under the following 
heads—viz., (1) the line; (2) the power station ; (3) the 
rolling-stock. 

Under the first of these come the trolley wire, the 
poles, span wires, or other devices used for supporting the 
trolley, the feed wire, and the track With regard to 
the first, it was easily foreseen and early proved that 
the currents of large and varying volume, if returned to 
the generating station through the rails and earth, 
would cause considerable disturbances upon the neigh- 
bouring telephone lines using grounded circuits. In 
order to avoid this, a complete metallic circuit with two 
trolley wires, suspended side by side about Sin. apart, 
was constructed, and every effort was made to perfect 
a system built upon these lines. Very little trial showed 
the insurmountable difficulties, both electrical and mecha- 
nical, which such an arrangement introduced. In the first 
place the wires, supporting and insulating devices, etc., had 
to be made of double the weight of a single trolley line, 
and therefore required heavier span wires and larger and 
more objectionable poles. Again it was fonnd that without 
making the spans of the trolley wire exceedingly short, 
and therefore greatly increasing the number of poles, it 
was impossible to pull the trolley wire up tight enough to 
avoid contact between the positive and negative wires. 
Endless short circuits and accidents to the wiring, owing to 
its great weight and the impossibility of securely supporting 
it without the employment of cumbersome and inadmissable 
supports and insulators, soon made a return to the single 
trolley wire a necessity. The remedy for the interference 
with the telephones has been found in the adoption, in the 
case of the latter, of a complete metallic circuit. 

It has been found that a trolley wire about zin. in 
diameter gives better results than any other size. On 
very many short roads, on which the number of cars 
operated is small, this is large enough to transmit the 
requisite amount of power without too t a luss in the 
line. Smaller wires were found liable to accidents from 
strains which this size can readily withstand, and a larger 
wire necessitates the use of objectionably heavy supporting 
and insulating devices, so that No. 0 B and S gauge has 
been adopted almost exclusively as a standard size for 
urban roads. This is drawn very hard in mile lengths, 
and wound with the utmost care upon very heavy reels. 
This careful winding of the trolley wires ia of Sis Ss 
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importance, owing to the fact that any looseness causes 
kinks in the wire, which are only with great difficulty 


removed. (To be continued. ) 


SOME EXPERIMENTAL INVESTIGATIONS OF 
ALTERNATE CURRENTS.* 


BY ALEXANDER SIEMENS, 


Most of the papers read before this Institution on the subject of 
alternate electric currents, and on apparatus employed for 
utilising them, have dealt principally with the theoretical side of 
the question, and undoubtedly have been extremely useful to con- 
structors of alternate-current apparatus. Nevertheless, certain 
gaps in our knowledge obtruded themselves in practice, and the 
investigations and experiments which are described in the present 
communication were undertaken not so much to verify any par- 
ticular theory as to increase our knowledge of useful facta. 

For convenience of reference, these experiments are not 
described in chronological order, but they have been grou 
together according to the subjects which they are intended to 
elucidate. Foremost among these is the loss of energy through 
the heating of iren by induction where alternate electric currents 
are employed—a subject which engaged the attention of Prof. 
Ewing and of Dr. J. Hopkinson six years ago, whose researches 
pointed out the direction in which further experiments should be 
made. It is well known that this loss is caused by the so-called 
Foucault currents and by hysteresis. The effect of the former is 
counteracted by laminating the core of a magnet either by building 
it up with wires of small diameter or with thin discs, according to 
the direction of the lines of induction. 

A short consideration will show that the heat produced by 


Foucault currente can be calculated beforehand for a core of | 


known construction and dimensions. Take the case of an iron wire, 
1 cm. long, subjected to an induction parallel to its axis of B lines 
per one square centimetre of its section. Letr be the radius of the 
wire, and p the radius of a ring, of the width d p, concentric with 
the-wire. In this ring currents will be produced in the same 
manner as in the secondary circuit of a transformer. The maxi- 
mum induction . this ring is NS. B. Hence the 
E. M. F. generated is E =4 nN x 10 8 =4 n p? r B 107 volts. 

If c is the conductivity of the iron employed, the resistance of 


the ring is R= -x i ; consequently the waste of energy in 


this ring, expressed in watte, is 
àw- = =8 c v n? B! pd p. 10-15, 


The total energy wasted in 1 cm. length of the wire is 
therefore 
WS 20. 1. n2. BZ. r*. 1076 watte. 


From this formula a cable has been calculated to indicate the 
waste of energy by Foucault currents in 1 cwt. of iron of the 
conductivity c = 0:102 x 10°, when an alternate current of the 
frequency n = 100 complete periods per second was employed. 

Diameter of Wire. 


Induction. 4 mm. 1 mm mm 3 mm. 
B Watts. Watts Watte Watts 
1,000 ...... OB. ios 3:3. ..... 133 29:9 
2,000 ...... O'S: ius 133 53˙3 119:9 
3,000 7˙4 29:9 9 11999 289 ·8 
4, oo 134. 53:3 .... 213:3 ...... 479:8 
„000 208 .... 83:3 ..... 3332 74977 
6,000 ...... 299 ...... 1199 .... 479:'8 ...... 1,079:4 


In order to determine the total loss of energy caused by the 
heating of the iron, experimente were made with a specially 
constructed cable transformer.” 

This mode of constructing transformers has been foreshadowed 
by Dr. Werner von Siemens, who proposed in his patent No. 42 
of 1886 to surround the primary and secondary circuits of a trans- 
former with iron wire, but his experiments gave no satisfactory 
resulte. The subject was recently taken up ayain, and the present 
form of these transformers was suggested by 
Dr. Baur. The principal advantage which is claimed for this form 
of transformer is that it can be made by machinery in the same 
way as a submarine cable is made, the employment of manual 
labour in putting it together being entirely avoided. 

A specia] machine has been designed and erected for completing 
such transformers in one operation, after the iron core has n 
prepared on an ordinary rope-stranding machine. Besides offering 
these facilities for manufacture, the peculiar shape of the cable 
transformer lends itself to a variety of useful applications. For 
instance, at the Crystal Palace Exhibition one of these trans- 
formers connects an alternate-current machine to a high-voltage 
transformer some distance away, raising the potential of the 
current at the same time from 80 volte to 2,500 volts. The trans- 
former used for the experiments has a core of 900 soft iron wires, 
each 1 mm. in diameter by 6 metres long, twisted up in the form 
of a rope, and surrounded by two windings of copper wire, pro- 
perly insulated, the one for high voltage and the other for low 
voltage. From the fact that the diameter of the transformer is 
vory small compared to its length, it follows that the magnetic 
field, and consequently the induction in the iron core, is uniformly 


distributed, with the exception of a slight drop at either end. 


* Paper read before the Institution of Electrical Engineers, 
February JA, 1892, 


— ͥ ͥ ͥ — — —— — — — . n — —— — — — — — 


| the type of apparatus used being a cable transformer. 


Mr. Dieselhorst and | 


The mean induction produced by passing an alternate current 
through the low-vol circuit was measured by the difference of 
potential obtained in the high-voltage circuit while no current was 
passing through the latter. 'The temperature of the iron core was 
ascertained by measuring the increase in the electrical resistance 
of one of its wires, which had been insulated from the rest by a 
cotton covering. By actual comparison it was found that one of 
the wires near the periphery gave, within the limite of errors of 
observation, the same results as the central wire, so that the exact 

ition of this test wire" has no influence on the result; the 
eating of the cotton insulation can be neglected, as ite mass is 80 
very small compared with that of the iron. 

Separate tests were made to determine the Pau heat of the 
iron, which was found to be = 0'112, and the temperature 
coefficient for the electrical resistance of the test wire, which was 
equal to 0:0054. The current was kept on for a short time only, 
asit was desired in the first instance to determine the rate at 
which energy is converted into heat in such a transformer, and the 
rise in temperature after he ea the current on for s seconds can 
be calculated from the formu 

t$ = Re - Ro 
. 10054. Ro 

Ro = electrical resistance before starting the current; Re = elec- 
trical resistance after keeping the current on for s seconds, 

During the time that the current passes, the test wire will lose 
a certain amount of heat by radiation and convection, although it 
is surrounded by all the other iron wires, which are heated in a 
similar manner. This loes can, however, easily be allowed for by - 
plotting a cooling curve after the of the current has 

n stopped, with times as abscisse and temperatures as ordinates. 
In this way the rise of temperature of the iron core per second 
was observed with an alternate curient of 100 complete periods 
second, varying in strength so as to produce a different induction 
for each observation. 

Considering that the loss of energy caused by the heating of 
the iron is proportionate to its mass, to its specific heat, and to ite 
rise of temperature per second, it was possible to plot a curve in 
which the maximum number of C.G.8. lines per square centimetre 
are the abscissæ, and the losses of energy are represented as ordinates 
calculated for the mass of 1 cwt. of soft iron wires 1 mm. in 
diameter. 

It should be added that the abscisse of curve 2, Diagram I., 
which embodies the results obtained, have been calculated from 
the measured volts, instead of from the calculated mean volts, 
which in sinoidal waves are = 0:9 measured volts. This was done 
as curve 2 was to be used for designing transformers where the 
measured volta only are used for calculation. 

As this curve gives the losses caused by hysteresis and by 
Foucault currents, while the formula given above enables us to 
calculate the losses caused by the Foucault currents alone, we can 
determine the loss by hysteresis alone by a simple subtraction. All 
these results, it must be remembered, refer to 1 cwt. of soft iron, 
subdivided into wires of 1 mm. diameter, on which an alternate 
current is acting of a frequency of 100 complete periods per seoan; 

e 
following table shows the results : 


Losses of energy. 


Induction. Curve 2. Foucault currente. Hysteresis. 
B= Watts. Watts. atts. 
1,00 430. ͤ ͤ scd 880 ak 39:9 
2,000 .......... 962 ......... |y. e S 82-9 
3,000 .......... 1580 o 128:1 
4,000 .......... 212 S 177:9 
,000  .......... 309 ............ BOS ET 226:2 
6,000 ......... 390l  ............ 119:9 ........... 270:2 


The losses caused by hysteresis are independent of the dimen- 
sions of the iron. This table enables us, therefore, together with 
the formula for the losses caused by Foucault currente, to pre- 
determine the rate of the loss of energy in iron wire of any weight 
or dimensions when acted upon by an alternate current of a 
frequency equal to 100 complete periods per second. Similar 
experiments were made with alternate currents of a frequency of 
66°6 complete period per second, and of a frequency of 133°3 com- 
plete periods per second, and the curves embodying the results 
are also shown on Diagram I. 

It should be observed that the currents of 66:6 and of 100 
complete periods were obtained from the same alternate-current 
machine (type Wi), which has a high self-induction in the arma- 


| ture, and of which it has been ascertained experimentally that the 


waves of its current are sinoidal. The currents of 133 complete 
riods per second were produced by another type of machine 
(Wu) with a low self-induction and a very narrow field. 

On Diagram II. the losses by hysteresis alone have been shown, 
derived from the curves of Diagram I. by deducting the losses 
caused by Foucault currents according to calculation. By way of 
comparison, Prof. Ewing’s curve of losses caused by static 
hysteresis has been added. In this table the results obtained 
with alternate currents of 133°3 complete periods per second have 
been left out of consideration, on account of their being made with 
a different machine, as just explained. 

The next point to investigated is the change which an 
alteration of the frequency of the current will involve in the case 
of a transformer designed for a given vol in its secondary 
circuit. If it is borne in mind that this voltage, apart from the 
constant factors, depend on the product x N (n denoting the 
frequency, and N the maximum number of lines of omen it 
follows at once that in order to produce the same E.M.F. with a 
lower frequency, the number of lines of induction has to be 
in in proportion, and vice vered. In other words, if the 


THE ELECTRICAL ENGINEER, FEBRUARY 19, 1892. 


189 


same E. M. F. is to be produced in the secondary circuit of a given 
ine qp Kn o Mes hs N E agn 5 ‘constant This 5 
at once be ap e formula, which gives the losses of 

caused by Foucault currente— E xL 


W 22cm n* B! r* 10:16; 
and as NH . v. B, the formula can be expressed— 


W= 25(s Ny 10-46; 
T 


or, in other words, these losses are constant for the same trans- 
former, wbatever the frequency may be, as long as the E.M.F. of 
the secondary circuit remains the same. 

A comparison of the curves for a frequency of 66:7 and of 100 
complete periods per second on Diagram I. shows that the losses 
of energy for the same induction are practically proportional to the 
frequencies. The same curves show that this loss increases more 
rapidly than the number of lines of induction. 

rom this consideration, it follows that a transformer which has 
been designed to produce a certain E.M.F. in its secondary circuit 
with a given frequency cannot produce the same E.M.F. with a 
lower frequency without overheating, while it remains cooler when 
it is worked with a higher frequency. In other words, trans- 
formers built for low frequency require much material. 

An experiment was made to ascertain the final temperatures of 
a 50-h.p. transformer worked with different frequencies, and after 
10 hours’ working the maximum temperature was found to befor 
a frequency of 100 complete periods per second, 53deg. C. in the 
core, and 46deg. C. on the outside ; for a frequency of 66 complete 
periods per second, 69deg. C. in the core, and 57deg. C. on the 
outeide—a result which appears to bear out the above consideration. 

What frequency is most advan us can, however, not be 
settled by taking into account nothing but the heating of the 
transformers: it is quite evident that the construction of suitable 
generating ap aratus plays as important a part; and the problem 
resolves itself into the commercial one, which combination of 
. can be constructed most cheaply ? 

e question, what induction should be settled upon in designin 

a transformer, is rather a complex one, and it can only be solved 
by taking into consideration: 1st. The amount of material, iron 
and copper. 2nd. The drop of potential difference in the secondary 
circuit from no load to full load. 3rd. The efficiency of the 
Apparatus 4th. The heating of the apparatus. 

order to facilitate the investigations a series of transformers 
is compared which all have the same length of iron core, and the 
same number of turns of . wire of the same diameter. 

It is assumed that one of these transformers is designed for 
an induction B = 5,000, and that its output is such that the 
weights of the iron and of the copper used in ite construction 
are equal to each other and to 1 cwt.; this may be called the 
normal transformer. If, now, another traneformer of the same 
series, but with a lower induction, is to produce the same voltage, 
the section of the iron has to be increased proportionately : for 
instance, in the case of B = 2,500 it has to be doubled. The 
weight of the iron employed varies, in fact, inversely as the induc- 
tion, and their relation can be represented by a rectangular hyper- 
bola (curve 7). As we have assumed that the thickness of the 
copper wire and the number of its turns are to be the same in all 
these transformers, the weight of the copper will vary directly 
with the den of wire wound on the iron core, and this can be 
determined if the relationship between the length of periphery and 
the section of the iron core is known. | 

In the case of the sections of the cores being circles, or squares, 
or rectangles, with the same ratio between their length and width, 
the length of periphery varies as the square root of the section. 
As transformers are generally designed with cores of this kind, it 
may be accepted that the periphery of the iron core, and, conse- 
quently, the weight of copper to be employed, varies as the square 
root of the section of the iron core. 

The weight of copper in the series of transformers under contem- 
plation can therefore be represented by & curve (8), the ordinates 
of which are the square root of the ordinates of the curve giving 
the weight of iron for the corresponding inductions. From these 
two curves it appears that the weight of the iron increases very 


rapidly with decreasing induction, while the weight of copper 
increases at a slower rate. 


(To be continued.) 


ELECTRICITY APPLIED TO MINING—THEORY AND 
PRACTICE. 


At the meeting, last week, of the North of England Institute of 
aT, i and Mechanical Engineers, held in Newcastle, Mr. D 
Selby Bigge read a paper on electrical engineering as applied to 
coal mining, with an account of the ins 
at one of the Earl of Durham’s collieries. 

Mr. Bigge, in the course of an exhaustive address, said the 
question of power transmission by means of electricity is by no 
means a new or untried one, and though, perhaps, little is known 
of the details as yet by the mining world in general, results have 
been obtained in actual practice which merit serious attention. 
Electricity has now been applied, and with great success, in mining 
work for haulage, pumping, drilling, coal-cutting, and other 
minor uses, and as in the case of electric lighting, electric power 
may now fairly be said to have iain d out of its experi- 
mental stage, and to have become an accomplished fact. It 
is chiefly as a means for transmitting power to great distances 


ation recently effected 


with small logs along the line that electricity will be found to 
predominate over any other known form of power transmission, 
and as distance is usually a most por factor in mining opera- 
tions underground, electricity in a large number of cases will be 
apt itself admirably to the work required to be 

vantages claimed may be tabulated as follows: 


found to 
done. The 
1. A very large increase in working efficiency over any other 
known form of power transmission. 2. Considerable reduc- 
tion in capital Vai ag wade when compared with other systems, 
a reduction which becomes more and more apparent as the 
distance for the power to be transmitted increases. 3, In- 
creased facility in running the cables when com with 
the laying of air or hydraulic mains. 4. Very small loss in the 
cables through resistance or leakage to earth when compared with 
the waste on a comp air system. 5. Smallness in size of 
the machinery, thus proving itself to be of a portable nature and 
easily aud mare 6. Absence of heat from the machinery 
underground. 7. Great simplicity in working. 8. Small cost of 
maintenance. 9. Finally, the ease and speed with which the 
whole plant can be erected and set towork. The principal objec- 
tions raised against the employment of electric power are the 
following: 1. Danger arising from sparking at the motor brushes 
and main switch underground. 2. The idea that electrical 
machinery is of too delicate a nature for use in mines. 3. Risk of 
fire from breaking of the main cables by falls of stone, derailed 
tubs, or other causes. Having dealt with the three objections raised 
the author proceeded to consider the general question of electric 
power by electricity. When power is transmitted from one place 
to another by means of a fluid, such as steam, air, or water, through 
pipes, the difficulty of predetermining the exact loss of power from 
riction in these pipes is very great; in fact it varies so much 
under different circumstances that the author believed that 
exact determination may be said to be impossible. So, also, 
the loss of power in the motors driven by fluids is equally 
undeterminable with any degree of accuracy, on account of 
the variations in efficiency caused by slight alterations in load 
or speed, or by leakage through the valves or packings. These 
difficulties in calculation do not present themselves with 
electrical transmission of power. The loss of power in the cables 
depends solely on the electrical resistance, which is a practically 
constant quantity, and the current passing through the cables, 
which can be estimated with great accuracy. Nor is the loss of 
power in the motors more difficult to estimate : first, with a given 
motor the losses can be calculated with almost any degree 
of accuracy, from its known resistance and electrical or mag- 
netic qualities; and, 1 00 since the experimental deter - 
mination of the efficiency of dynamos and motors is so readily 
carried out, a very great number of actual efficiency teste 
have been taken, from which the efficiency of a given size 
of machine of any particular type or construction can be 
easily foretold. be calculation, therefore, of the power 
wasted in transmitting power by means of electricity is extremely 
simple, and the efficiencies of a plant can be readily foretold, and 
the results to be obtained guaranteed with perfect confidence. The 
author thought that it might be of interest if he took two typical 
cases, and presented the results of the calculations in such a way 
that the members of the institute could compare them with those 
obtained in practice by any other methods. Having done this, he 
said that an inspection of the two tables which he gave would 
prove to the members with what ease and at what a compara- 
tively small cost power can be transmitted to considerable 
distances, and he, therefore, desired to draw attention to one or 
two of the conclusions which are arrived at from this fact. First, 
where there are two or more collieries under the same manage- 
ment within a comparatively short distance of one another at 
which power is required, he would urge the desirability of estab- 
lishing one central station where plant would be installed of suffi- 
cient power to serve the several collieries. The advantages of this 
plan are clear. (a) Inasmuch as all the machinery will not be 
working to its full capacity at each of the collieries simul- 
taneously, the actual power at the one central station will be less 
than the sum of the powers which would have to be installed at each 
separate position, and in addition tothis the plant would be cheaper, 
because the price of machinery does not vary directly as ite out- 
put. (b) The cost of maintenance of a few large dynamos and 
engines will be less than that of a greater number of small ones. 
(c) Greater efficiency is obtained by running the machinery more 
nearly at its full load, the percentage variations of power required 
being smaller, when a large number of motors are taking power 
from the one plant. (d) The cost of attendance on the generating 
plant will be enormously reduced, the same number of men bein 
able to attend the one central station as would attend to each o 
the separate plante. The great saving in all these directions had 
been fully proved by actual practice in the large central stations 
supplying light and power in London and other large towne. 


COMPANIES’ MEETINGS. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING 
COMPANY. 
The fifth annual meeting of this Company was held on Mr 
S the oe Ty m 5 N and Harvey, Wer“ 3i 6 b 
ewcastle-on- Tyne. r. John D. Milburn, chairm- = 
presided. T s r : 


The report and accounts wore presented as fo!" 
are happy to state that the prospecte ot t` W ~ a 


CEEE EJ 
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satisfactory. The installations connected to the mains during the 
year are equal to 4,000 16.c.p. lamps, bringing the total up to 
about 11,000, and 206,017 units of electrical energy have been 
supplied. The Company maintains amicable relations with ite 
consumers, and trusts the consumption may ere long increase to a 
sufficient extent to enable the Directors to recommend a reduction 
in the price of current. The gross earnings during the year 
amount to £1,860. 15s., and after making provision for deprecia- 
tion account and reeerve fund, and writing off £200 from formation 
expenses, your Directors are able to recommend a dividend at the 
rate of 24 per cent. for the half-year ending December 31, which, 
together with the interim dividend paid in July last, makes the 
dividend 5 per cent. for the year. Colonel W. M. Angus and Mr. 
John B. Simpson retire by rotation, but are eligible, and offer 
themselves for re-election. The auditors, Messrs. Strachan, Hill, 
and Co., also offer themselves for re-election. 


BALANCE-SHEKT, 3lst DECEMBER, 1891. 


Cr. £ 8. d. £ s. d. 
Capital—5,000 shares at £10 each.. 50,000 0 0 
2,113 shares, £8 called up ........... 16,904 0 0 
49] „ £4 „ aes 1,708 0 0 
18,612 0 0 
Add calls paid in advance ......... 1,316 0 O 
19,928 0 0 
Less calls unpaid ..................... 0 0 
. — —- 19,796 0 O0 
Creditors......................... eese eos 2622 0 3 
Loans and interest . .................. 5,257 11 1 
Directors’ fees,unpaid........ ...... .. 105 0 0 
n MM 671 2 3 
— — 8,655 13 7 
Reserve funn lalala 3é. . 300 0 0 
Profit and loss account, balance 
from last year — IEY 53 14 10 
Profit for year ending 31st Dec., 
CJ 805 3 4 
858 18 2 
Lees interim dividend...... .... ... 385 18 8 
————— 472 19 6 
£29,224 13 1 
Dr. £ s. d. £ s d. 
Buildings and plant, pipes and 
cables (including cost of laying), 
meters, transformers, electrical 
instruments, etc., as per last 
balance-sheet.. ............  ......... 17,086 8 11 
Expended since ........................ 8,874 8 5 
25,910 17 4 
Less depreciation written off...... 400 0 0 
— 25,510 17 4 
Office furniture q 136 14 5 
Stock of stores, tn U ees 93 0 4 
Formation expenses, as per las 
balance-sheet..... ......... ......... " 1.275 0 11 
Expended since ........ ............... 280 3 6 
1,5600 4 5 
Less amount written off. ......... 200 0 0 
— — 1,361 4 5 
Debtors (less reserve for discounts, £200) ............ 2,022 16 7 
Hodgkin and Co., deposit ................. ........... ... 100 0 0 
£29,224 13 1 
PRorrr AND Loss ACCOUNT FOR YEAR ENDING Dec. 31, 1891. 
Dr. £ s.d. 
Wages. salaries, rent, rates, taxes, and Directors’ fees 1,323 6 6 
Stationery and office expenses 100 5 6 
Stores, fuel, water, et EHI cee ee 1,413 9 5 
Repairs and renewals .................... cosas q 93 2 1 
| aoc rM 1,860 15 0 
£4,796 18 6 
£ s. d. 
DInterósU. ier nona e E D bru ies aan: 255 11 8 
Proportion of formation expenses written off ......... 200 0 0 
Depreciation written off ... ........... —— CÓ 400 0 0 
Transfer to reserve full... q 200 0 0 
Balance carried to balance-sheet ........................... 805 3 4 
£1,860 15 0 
Cr. £ sd. 
Electric energy supplied, less discounte ......... ........ 4,557 14 1 
Meter and transformer rennʒnen eee 239 4 5 
Lolas. £4,796 18 6 
very Smau 
field, and com £ s. d. 
distributed, witaͤoſ-—qͥ— DVP %üt 1,860 15 0 
* Paper read betu. £1,800 15 O 


JFebruarp 14, 1892 


The Chairman said : In moving the adoption of the Directors’ 
report, I ask permission to say a few words concerning the position 
and progress of our Company. I have to congratulate the Com- 
pany upon the steady progrees which has been made since ite com- 
mencement. It is true we are as yet but a Liliputian enterprise, 
as compared with the growth of the company, but we have 
risen above the ground, and have ample reason to believe that we 
shall prosper. Our receipte during the financial year ending 31st 
December last have amounted to £4,796. 18s. 6d., as against near] 
£220,000 of receipts by the gas compaby. We have no war wi 
the gas company. The first time I had the honour of addressing 
you, I, on behalf of your Directors, intimated that the Newcastle 
and District Electric Lighting Company did not intend to enter 
into any insane competition with gas. We wished to supply an 
artistic, healthy, and exhilarating light at a higher price than gas. 
We have hitherto steadily pursued this policy with a fair share of 

rosperity for ourselves, and with the result that instead of doing 

arm to the gas company, ite business has actually increased, and it 
is even now seeking a large amount of fresh capital to allow of exten- 
sions. We have, therefore, actually exhilarated the gas company, for 
the lighting of the city, whether by gas or by electricity, was 
never before so efficiently and so well done as at present. There 
is yet long life in the gas company, and when artificial lighting 
shall no longer be its strong point, it will have many other sources 
of revenue. In electricity, however, we represent the leadin 
energy of this age, and your Directors will not be content unt 
our Company grows and expands, until it is doing a fair share of 
the lighting of this city. Not only should we occupy ourselves 
with the production of energy for lighting purposes, but we should 
cultivate its use for motive power. I do not think we shall have 
many years to wait before tramways are principally worked by 
electricity. I am convinced that, as soon as we shall be able 
to show the directors of our local tramways any advantage 
in the use of electricity — especially on such horse-killing 

laces as Westgate-hill — they will not be slow to adopt it. 

lectric motors will also be found useful for the proponon 
of machinery in ite manifold uses, and I think something more 
might be done by us to encourage the adoption of electrical 
motors. The use of our plant, or a large proportion thereof, 
during the daytime would considerably reduce our cost of 
5 and render remunerative to the Company the day 

ours as well as the night hours, upon which we have chiefly to 
depend for our revenue. Your Directors are fully alive to the 
interests of the public, and so soon as the business of the Company 
shall have attained sufficient volume, and the cost of production 
be reduced, they will recommend a reduction in price, and so 
SR ihe use of electricity into still greater popularity. No one 
who has once used the electric light has any inclination to go back 
to gas lighting. It would be more difficult to pervert a good 
Mahomedan than to wean back again a user of the electric 
light to gas, notwithstanding the higher price. Its advantages, 
comfort, healthinesa, and cleanliness, are fully recognised 
and appreciated. If to these merits, however, comparative 
cheapness can be added, the two electric lighting companies of the 
city would very speedily open up ‘‘ fresh woods and pastures 
new.” That there is a great future before us, your Directors would 
fain hope. Coming to the results of the recent year's work, the 
sbareholders may be interested to know that during the past year 
lamps equal to about 4,000 16-c.p. lights were connected to the 
Company's mains, and during the same time, 15,610 yards of cable 
have been laid, and 2,430 yards of main and branch piping. The 
6in. main pipe which at the commencement of the Companya 
operations was laid in Fourth Banks, is now filled up with cable, 
and in view of the demands which are being being received for 
supply of current, it has been found necessary to commence laying 
another 6in. main. 

Mr. J. R. Holliday seconded the adoption of the report. 

The report was adopted, and the dividend declared. 

The retiring Directors and the Auditors were re-elected. 

A vote of thanks to the Chairman terminated the meeting. 


COMPANIES’ REPORTS. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS COMPANY. 


Directors: S. Wm. Silver, Esq., chairman ; Neil Bannatyne, 
Esq. ; Abraham Scott, Esq. ; Matthew Gray, Esq., managing 
director ; Robert Henderson, Esq. ; the Hon. Henry Marsham ; 
A. Weston Jarvis, Esq., M.P. 

Report of the Directors for the por ending December 31, 1891, 
to be presented at the twenty-eighth ordinary general meeting of 
the shareholders, to be held at the Cannon-street Hotel, on 
Tuesday, February 23, at 12 noon. 

The annexed accounts show the net profit for the past year to 
be £79,102. 88. Adding £39,970. 178. 10d. brought forward, and 
deducting £20,800 interim dividend paid in July, there remains a 
disposable balance of £98,273. 5s. 104. The Directors have added 
£25,000 of this balance to the reserve fund (raising it to £325,000), 
and recommend the distribution of a dividend of 10s. and a bonus 
of 5s. share, free of income tax, amounting to £31,200, making, 
with the interim dividend, a total payment for the year of 124 
cent., and 5 £42,073. 58. 10d. to be carried forward. Phe 
increase in the sales of the Company’s general manufactures con- 
tinues. The cable department has been fairly well employed. 
More than 1,600 miles of cable have now been manufactured for 
the South American Cable Company ; and it is expected thab the 
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whole length contracted for will be made and laid by Midsummer. 
The efficiency of the works and machinery has been fully main- 
tained. Mr. Scott and Mr. Jarvis, the directors retiring by 
rotation, offer themselves for re-election. Mr. Weise is re-eligible 


as auditor. 

Dr. BALANCE-SHEET, 3lsT DECEMBER, 189]. £ 8 d. 
Amount of authorised share capital.............. ... 812,000 0 0 
Share capital—amount subscribed and paid on 

authorised issue of 41,600 shares of £10 each... 416, 000 0 0 
Mortgage debentures .. ................... q . 000 0 0 
Reserve fun . q 000 0 0 
Steamers’ maintenance fund ........................... 10,000 0 0 
Debts and loans owing by the Company ............ 83,329 13 8 
Bills payable ............... . 16,608 17 0 
Unclaimed dividends ................................ ... 700 
Proposed dividend, 5 per cent., and bonus of 24 

FPͤô•ß 8 31,200 0 0 
Amount carried forward to 1892, as below.. ...... 429,073 5 10 

£1,124,218 16 6 

Cr. £ 8. d. 
Freehold and leasehold premises (Silvertown, 

Persan, London, and Liverpool) machinery, 

and steamships ... k nee 483,546 2 11 
Debts owing to the Company . q . 82,487 0 10 
Cash with bankers and in hand .. ...... .... 22,477 8 9 
Bills receivabldd J ͥ q 4,432 5 4 
Stock · in trade, including cable and expenditure 

on account of contracts 347,857 14 7 
Debentures and shares in other companies... ..... 25,290 10 0 
Cash, stock, etc., at Persan and other agencies 158,127 14 1 


£1,124,218 16 6 
PRorrr AND Loss Account, YEAR ENDING Dec. 31, 1891. 


Dr. £ s. d. 
Salariee, interest, rent, rates and taxes, repairs, 
and general expenses... 64,008 7 2 
FÄ Ä ] ERR ( 902 3 2 
Ine 8 1,326 12 0 
Depreciation written off buildings and machinery... 23,235 7 10 
tors’ remuneration (minimum) .. 2,000 0 0 
Balance: Profit for the year, carried down 82102 8 O0 
£173,574 18 2 
Addition to reserve fund ............... cece sees 25,000 0 0 
Interim dividend of 5 per cent., paid 
rr Mm £20,800 0 yg 
Proposed dividend of 5 per cent. ...... 20,800 0 0 
Proposed bonus of 24 per cent.......... 10400 0 0 
— 52,000 0 0 
Balance to be carried forward to 1892 . ........... ... 49,073 5 10 
£119,073 65 10 
Cr. £ 8. d. 


Gross profit, including interest on securities, and 
after charging commission and depreciation of 
steamships enc PX 173,574 18 2 


£173,574 18 2 


Balance brought down........... ...... £82,102 8 0 
Less additional remuneration due 
to Directors after payment of 

10 per cent. to shareholders ... 
79,102 8 0 
39,970 17 10 


£119,073 5 10 


Amount brought forward from 1890 


WESTMINSTER ELECTRIC SUPPLY CORPORATION. 


Directors: The Right Hon. Lord Suffield, K.C.B., Edmund 
Boulnois, „ M.P., W. Hayes Fisher, Esq., M.P., Sir Douglas 
Galton, K.C.B., F.R S., M.Inst. E.E., J. Browne Martin, Esq., 
James Heslop Powell, Esq., Roger W. Wallace, Esq. General 
manager : aoe Edmund I. Bax. Engineer-in-charge: Prof. 
Alex. B. W. Kennedy, F.R.S., M.Inst.C.E. Secretary: Frank 


Tago, Esq. i 

eport of the Directors to be presented to the shareholders at 
the ordinary general meeting to be held at the Westminster Palace 
Hotel, S.W., on Wednesday, the 24th inst., at 11 a.m. 

In submitting their report and accounts for the year 1891 the 
Board of Directors are pleased to state that the business of the 
Corporation ia making satisfactory progress, for although two of the 
stations were not in work until the end of March, and one is still 
in the builder’s hands, the accounts of the past year show a con- 
siderable profit upon the working, after making provision for bad and 
doubtful debts, allowing a fair amount for depreciation, and writing 
off a proportion of the preliminary expenses and suspense account. 
In their report last year, the Board stated that current was being 
supplied to the equivalent of about 12,000 lamps of 8c.p. At the 

nt time current is being supplied to 67,500 lampe of 8 c.p., 
while applications are signed for a further 5,083 lampe of 8 o. p. 
The application to Parliament for permission to supply the 
northern district of Westminster was successful, the Royal assent 
to the Bill having been 3 on July 3, 1891. Mains have now 
been laid in all the scheduled streets throughout the area of 


supply, as also in every other street where the expenditure has 
been justified by the demand for current, both in the original and 
additional order. The total length of roadway along which mains 
have been laid up to the present date is about 31 miles. Thi« 
includes a total of about 123 miles of ways, along which 89 miles 
of copper have been drawn. Your Directors have every reason to 
believe that the Corporation's supply, which bas so successfully 
been given to the Houses of Parliament, will be extended 
to other Government offices at no very distant date. Two 
of the stations of the Corporation which had not been 
finished at the date of the last general meeting (the Mayfair 
station in Davies-street and the Belgravia station in Ecoleston- 
place) commenced to supply current in March last, and, together 
with the Westminster station in Millbank-street, have since been 
constantly at work. The reporte from consumers and others as to 
the quality of the light supplied have been very gratifying, and 
the increase in the number of applications for current received may 
no doubt be ascribed to this fact. As shown in the accompanying 
accounts the net revenue of the Corporation for the t year is 
£3,160. 4s. 3d., and this sum the Board consider should be carried 
forward. The balance of the authorised share capital— viz. , £85,235 in 
17,047 shares of £5 each—was, in accordance with the resolution of 
the shareholders at the general meeting in February last, issued 
at par, and was duly subscribed for; many of the original share- 
holders increased their holdings, and a number of the consumers 
on the Corporation’s circuits invested in the shares. The whole of 
the authorised capital has now been subscribed and paid upin full, 
and it is very satisfactory to the Board to be able to state that there 
is not a single unpaid call. The Directors have not made any public 
issue of the debenture capital, for which powers are given in the 
articles of association, but have allotted £29,400 in 5 per cent. 
mortgage debentures to applicants, many of whom had applied for 
ordinary shares of the Corporation. The auditors, Messrs. Coo 
Hos and Co., retire, and, being eligible, offer themselves for 
re-election. 


Dr. GENERAL BALANCE-SHEET, Dec. 31, 1891. £ 8. d. 


Capital account as per account No. ......... ........ 329,400 0 0 
Sundry creditors rr a iedavetesececaaes 15,322 3 0 
Depreciation account, No. : . 1,000 0 0 
Sinking fund on buildings and leases, No. 7......... 400 0 0 
Net revenue account, No. õ¹—ʒ75ỹiꝛiꝛnꝛ . 3,159 14 3 
£319,281 17 2 
r. £ s.d. 
Capital account, as per account No. 3.................. 297,040 17 9 
Stores on ban!!! x cesses 99 4 4 
Sundry debtors for current supplied £9,773 19 10 
Other debtors ..... ......................- 851 5 8 
10,625 5 6 
Deposits with vestries, etoa—g-uů᷑m . 184 14 10 
Cash on loan against securities ꝗ . 30,000 0 0 


Cash at bankers.............. eere . 1,350 17 3 
Preliminary expenses and suspense 
account (being expenditure ap- 

plicable to future business .. ..... 
Less amount written off for year 1891 
9,380 17 7 


£349,281 17 3 


REVENUE ACOOUNT FOR YEAR ENDING Deo. 31, 1891. 
A.—To Generation and Distribution of 5 


Dr. E s. d. £ s. d. 
Coals, carriage, and unloading, etc. 3,581 10 0 
Oil, waste, water and engine-room 


6%! e Sur EAR SUR 984 19 9 
Proportion of salaries of engineers 
e o c CC 1,035 14 9 
es an atuities at generatin 
dations ree censi 2.763 6 6 
Repairs and maintenance: Buildings, 
£49. 148. 3d.; plant, £298. 28. 80. 347 16 11 
— —— 87 711 
B. — To Rents, Rates, and Taxes. 
Rents payable .............................. 1,230 3 4 
Rates and taxes 337; 711 
— 1,567 11 
C.—To Management Expenses. 
Directors’ remuneration ..... ........ .. 800 0 0 
Salaries of manager, chief engineer, 
secretary, clerks etc. ......... ........ 1,962 16 8 
Stationery and printing 249 11 10 
General e charges 164 12 1 
Auditors of Company and accoun- 
tanta’ charges 68 19 10 
l — 3246 0 5 
D.—To Law and Parliamentary Expenses. 
Law expenses ..... .. e e 294 13 2 
E.—To Depreciation. 
Sinking fund on building and leases 400 0 0 
Depreciation on plant and machinery, 
;]]. 8 1,000 0 0 
— — 1,400 0 0 
F. — To Special Charges. 
res,, ventas ty cases eina ae ERE 91 6 9 
Total expenditure ............... ..... .... ...... 15,312 19 6 
Balance to net revenue account No. ..... 4,142 8 4 
DPAAMA MM 
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Cr. £ s.d. £  s.d.| 2690. Improvements in electric arc lamps. Henry Tipping, 
Sale of current by meter, eto 18,131 5 0 55, Chancery-lane, London. 
Sale under contracts ..................... 981 11 8 2722. Improvements in electric switches. Alfred Lyster Shepard, 

— 19,112 16 8 45, Southampton-buildings, London. 
Rental of meters on consumers’ premises 288 18 8 | 2724. Improvements in electro-therapeutical apparatus. Armin 
esse,. NE. 12 6 Grimm, 45, Southampton-buildings, London. (Complete 
£19, 455 7 10 10 specification. ) 


BUSINESS NOTES. 


West India and Panama Telograph Company.—The receipts 
for the half-month ended Feb 15 were £2,655, against £3,236. 

Warrants for Interest at the rate of 6 per cent. per annum on 
the preference shares of the Western Counties and South Wales 
Telephone Company, Limited, for the half-year ended December 
31st last, have been posted. 

City and South London Railway.—The receipts for the week 
ending l4th February were £881, against £728 for the corre- 
sponding period of last year, showing an increase of £153. As 
compared with the week ending February 7th, last week's receipts 
show an increase of £57. 

Birmingham Electrio Supply Company. —We notice that 5,025 
shares of £5 each in this Company, being the balance unissued, 
are now being offered in Birmingham at par. Five shillings is to 
be paid on application and 158. on allotment. Any subsequent 
calls are not to be for more than £1 per share at three monthe' 
notice, and at intervals of not less than three months. Existing 
shareholders will bave priority of allotment. 


PROVISIONAL PATENTS, 1892. 


FEBRUARY 8. 

. Improvements in electrical communicating apparatus 
for mining and other works. Alexander Ferrie Mabon, 
87, St. Vincent-street, Glasgow. 

Improved methed of and appliances for using electricity 
as a medicinal agent. William Grigg, 11, Furnival-street, 
Holborn, London. 

. An improved microphone or transmitter. John Henry 

Kindle, 9, Warwick-court, Gray's Inn, London. 

. Electric fire alarm. Ernest Dyer Wise, 69, Lever-street, 
Goswell-road, London. 

. Improvements in incandescent lamps. Perrin Grant, 
Monument-chambers, King William-street, London. 

. Apparatus to gather and store electricity or energy from 
water, the earth, or from the atmosphere. Richard 
Joseph Crowley, Queenstown, Cork, Ireland. 

FEBRUARY 9. 

. Improvements in relays for submarine telegraphy. 
Gaspare Sacco, 7, Martin’s-lane, Cannon-street, London. 

. Improvements in and connected with the arrangement 
and operation of relays in telegraphic systems. 
William Frederick Wentz, 70, Market-street, Manchester. 
(Complete specification. ) 

Improved composition of matter suitable for use in the 
manufacture of journal bearings packings, projectile 
rings, commutator brushes, and various other articles 
where surfaces come into frictional contact, and for 
conductors of electricity. Philip Henry Holmes, 47, 
Lincoln’s-inn-fields, London. (Complete specification.) 

. Electric lighting system. Sylvanus Lander Trippe, 33, 

Chancery-lane, London. (Complete apecification.) 

. Improvements in magneto-electric machines. John Hunt, 
55, Chancery-lane, London. (Complete specification.) 

. Improvements in the arrangements of conductors for 
electric traction. John Edward Waller, 47, Lincoln's-inn- 
fields, London. 

. Apparatus for and methed of recording the timo during 
which telephones, phonographs, and other instruments 
or machines are in use or at work. Bernhard Heinrich 
Carl Bogler, High Holborn, London. (Karl Strecker, 
Germany. ) 

. Improvements in eiectrical motors. Alfred Julius Boult, 
323, High Holborn, London. (William Joseph Still, 
Canada.) (Complete specification. ) 

FEBRUARY 10. 

. Improvements in telophonic switching apparatus. Ernest 
Frank Furtado and Charles Benjamin Oakley, 48, St. Paul’s- 
road, Camden Town, London. 

. Improvements in electromotors. Paul Bary, 28, South- 
ampton-buildings, London. 

. An improved telephone combination. Sir Charles Stewart 
Forbes, Bart., 21, Finsbury-pavement, London. 

FEBRUARY II. 

. Improvements in telephonic transmitters. Luis Larranaga, 
36, Chancery-lane, London. 

Improved regulator for voltaic are lamps. 
Klostermann, 3, Tokenhouse-buildings, London. 

Improvements connected with electrically operated 
ooin-freed apparatus. Herbert Edwin Langley, 166, 

J7eet-stroot, London, 


2393. 


Frédéric 


2727 Improvements in telephone receivers. Oliver Imray, 
28, Southampton-buildings, London. (Ferdinand Gross, 
Cauada. ) 

2733. Improvements in and relating to the driving and con- 
trolling of riveting, shearing, punching, and other 
machines by electricity. Albert Piat, 46, Lincoln's-inn- 
fields, London. 

FEBRUARY 12. 

The application of electricity to a scientific puzzle. 
Algernon Sidney Field, Aberdeen Lodge, Worple-road, 
Wimbledon. 

Improvements in telephonic instruments. Berthold 
Hoffman, 70, Market-street, Manchester. (Complete 
specification ) 

Electro-heliograph suitable for interastral communica- 
tion. Richard Joseph Crowley, Queenstown, co. Cork, 
Ireland. ’ 

Improvements in or relating to electrical signal appa- 
ratus for indicating the position of railway switches or 
points. William Phillips Thompson, 6, Lord-street, Liver- 
pool. (Paul Schwenke, Germany.) (Complete specification. ) 

Improvements in ogonising or electrifying atmospheric 
air or other gases. Richard Arthur Prior Taunton, 11 
Furnival-street, Holborn. London. 

Improvements in or relating to sockets and switches 
for incandescent lamps. John Clayton Mewburn, 55, 
Chancery-lane, London. (David H. Piffard, United- States.) 

Improvements in incandescent electric lamps. John 
Clayton Mewburn, 55, Chancery-lane, London. (David H. 
Piffard, United States. 

An improved time-registering device for electric our- 
rents. Walter Cobb, jun., and William D. Wilder, 55, 
Chancery-lane, London. 

FEBRUARY 13. 

Improvements in apparatus for tho driving of chrono- 
motric balances and pendulums for electricity meters. 
Joseph Oulton, and Joseph Edmondson, Bank-chambers, 
Waterhouse-street, Halifax. 

. Improvements in and relating to electrical devices for 

operating railway points. William Phillips Thompson, 
6, Lord-street, Liverpool. (Emile Klatte, Germany.) 


SPECIFICATIONS PUBLISHED. 


1890. 
20651. Electrical transformers. Mance. 6d. 


1891. 
1049 Dynamo-electric machines. De Ferranti. 8d. 
1051. Electrical transformers. De Ferranti. IId. 
10514. Testing electrical transformers, etc. De Fei ranti. 8d. 
. Electric switches. Challis. 8d. 
Type-printing telegraphic instrument. 


2743. 


2744. 


2748. 


2762. 


2775. 


2784. 


2785. 


2791. 


2831. 


Thompson. 8d. 


5131. Applying electricity for therapeutic, eto., purposes. 
Lawrence. 
5341. Electrical transformers. Poleschko. 8d. 
5406. Telegraph pole attachments. Jobson. 8d. 
5185. Telephonic communication. Massin. 8d. 
6232. 5 for telephonic circuits. Gwosdeff and Bungé. 
12824. Electric lighting. Zanni. 6d. 
13705. Coupling electric wires. Shiels. 6d. 
20367. Electric wire couplings. Shiels. 8d. 
20933. Electrically-propelled hose-carts. Dewey. 8d. 
21476. Electric meters. Waterhouse. 8d. 
21963. Electric railway systems. Dewey. 8d. 
22181. Pads for electric cells. Rogers 8d. 
22473. Electrical heating apparatus. Drevs. 6d. 
COMPANIES’ STOCK AND SHARE LIST. 
Price 
Name Paid. Wednes 
. |. day 
ee, . Dai vu Nae on Crea ds — 34 
u Prol Somme — 21 
Indis Rubber, Gutta Percha & Telegraph Co 10 224 
House- to- House . b 
Metropolitan Electric Suppli . — 8i 
London Electric Supply ..................... e ance b l4 
Swan niteeeesnsn,., EATE 33 4i 
St. . K EE EY Medo — 8j 
National Telephone .............. «ccce 5 44 
Electric Construction 10 64 
Westminster Electrieeaumͤu—éʒöwꝓ G q . — 64 
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NOTES. 


Warsaw is to have an electric light station. 


Llandudno will shortly want a new gasholder. 
not a dynamo- room 


Why 


Mansfield.—The price for public gas lamps is nearly 
£4 a year in Mansfield. 


Leeds.—The Board of Trade have approved of the 
extension of the Leeds electric lighting order until April 
3rd, 1892. 


Deputation from the City.—A section of the Com- 
missioners of Sewers will visit the Crystal Palace Exhibi- 
tion on Tuesday. 


Lundy Island.—4Another wreck has been totally lost at 
Lundy, toa large extent from want of telegraphic com- 
munication to the mainland. 


Dundee is to have a new post office. All new large 
post offices are now lighted electrically, and Dundee will, 
we may suppose, be no exception to this rule. 


Liverpool Tramways.—The Liverpool Tramway 
Company is extending a mile of line, at £2,200 a mile for 
the permanent way, single line, with passing-places. . 


The Manchester Co-operative Stores in Balloon- 


street are lighted by incandescent lamps, the current for 
which is generated by a Parsons steam turbine plant. 


Coventry.— Mr. West wil bring in a motion at the 
next meeting of the Coventry Town Council that a deputa- 
tion be appointed to visit the Crystal Palace Exhibition. 


Electric Heaters.—The use of electric heaters in the 
tramcars in those cases where they are used, are found to 
make no perceptible difference in the current consumption. 


Edinburgh Tramways. — The Portobello Local 
Authority have determined to petition against the Edin- 
burgh Tramway Bill, which is being promoted by the tramway 
company. 

Sir William Thomson's Title.—In 
Gazelle the titles of the new peers are given. 


Tuesday’s 
That of 


Sir William Thomson is “ Baron Kelvin, of Largs, in the | 


county of Ayr.” 


Tesla's Experiments.—Mr. J. E. H. Gordon will | 


contribute an article on Mr. Tesla’s experiments to the 
March number of the Nineteenth Century. 


Registered Electrical Contractors. Lux,” in 


the Manchester Guardian, suggests that the Council should | 


only allow competent and registered electrical contractors 
to fit up installations for the city electric system. 


Killed by Lightning.—An unusual occurrence hap- 
pened at Dartmoor last Saturday, when a healthy lad of 14, 
named William French, was found dead in bed, having been 
struck by lightning while asleep. This is almost a unique 
accident. 


Barnet.—The Barnet Local Board are complaining of 
the bad state of the gas lighting, and have instructed the 
clerk to write to the gas company. The progressive section 
of the Board should send a deputation to see the lighting 
of Fareham. 


Government and Coast Telegraphs.—Mr. Penrose 
Fitzgerald has given notice that on March 16 he should 
move a resolution, on going into Committee of Supply, with 
reference to telegraphic communication between light 
houses and lifeboat stations. 
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on Friday last. This laboratory has been equipped and 
presented to the college by Lady Siemens, in memory of 
the late Sir William Siemens. 


New Journal.—We have received Sciences e Commerce, 
a new French journal devoted to applications of science, in 
which electricity bears a large part. The London agent is 
Geo. Street and Co.; the price 60c.; fortnightly. It 
makes a handsome appearance. 


Office Manual.—Young engineers going into business 
will find the Universal Office Manual" (Oxborrow and 
Co., 17, Victoria-street, S.W., 5s.) of use to them for 
guiding them in the necessary details of commerce, book- 
keeping, and finance, into which it goes very fully. 

Cork Tramways.—The Board of Works held a public 
enquiry in Cork with reference to the proposed tramways 
on Monday. The cars are to carry 24 passengers, and will 
weigh 28cwt. each. The city engineer objected to the use 
of overhead wires if electric traction were to be used. 


Acid Fumes.—The discomfort from the acid fumes 
from the batteries in the Birmingham electric ears is causing 
much discussion. Coughing is said to be frequent from the 
acid spray emitted. There should be no difficulty in having 
sufficient air-holes under the seats to prevent discomfort 
from this cause. 


Portsmouth.—The estimated cost of the plant for 
Portsmouth on the high-tension scheme recommended by 
Prof. Garnett is £38,285, while the annual receipts from 
private and public lighting are expected to reach £10,800. 
The expenditure, including interest on £40,000, at 34 per 
cent., is estimated at £7,572. 


Purchase of the Telephone System. — Dr. 


Cameron has given notice to call attention, on the Civil 


Service Estimates, to the relations between the Postal 
Telegraph Department and the telephone system. He will 
bring forward a motion in favour of the acquirement of the 
telephone system by the Post Office. 


Electric Mains in Paris.—One of the Paris electric 


| light companies is to spend 1,300,000f. in altering its 


underground mains and laying mains in two new streets. 
The Bulletin International remarks that it is said in Paris 
the cost of laying a metre of underground mains comes to 
90f., and after altering and repair to 150f. 


Book Received.— We have received a copy of 
„Modern Practice of the Electric Telegraph—a Technical 
Hand-book for Electricians, Managers, and Operators," 
with 185 illustrations, by Franklin Leonard Pope, 
fourteenth edition, rewritten and enlarged. (New York: 
Van Nostrand ; and London : Sampson Low and Co.) 


City Meat Market.—The Streets Committee of the 
Commissioners of Sewers recommend that the Central 
Markets Committee be informed that there are contracts 
for lighting the public streets of the City, and owners can 
arrange for private lighting, but there is nothing to prevent 
the meat markets producing their own light if they so 
desire. l 


Switch Catalogue.— We are in receipt of the catalogue 
of Mr. A. P. Lundberg, of Bradbury-street, Kingsland, 
whose switches are well known, being amongst those 
earliest in the field for small practical switches. Some 
new kinds of switches and wall sockets are shown, besides 
good types of main switches and the original “ Pioneer” 
switch. 

Saving Power.—The current in driving electric cars 
is often far more greatly increased by dust between rails 
and wheels than most persons would be inclined to suspect. 


King’s College.—The Siemens Laboratory at King's | The best way to reduce this is by having periodical washing 
College, London, was formally opened by Sir W. Thomson | by salt water, which has been found in practice by American, 
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roads to reduce the consumption 30 per cent.—from 900 to 
600 amperes. 

St. Helens.—The Local Government Board have 
written to the St. Helens town clerk (Mr. W. J. Jeeves) 
sanctioning the borrowing of £1,500 for electric lighting of 
the Town Hall. For the accommodation of the dynamos 
the Water Committee’s storage is being removed from the 
Town Hall yard to a building specially erected for their 
accommodation. 

Flying Machine.— We stated last week that the flying 
machine, constructed upon the model of the flying fox, was 
made by Messrs. Shaw and Sons, of Coventry. Mr. Albion 
T. Snell, engineer to the General Electric Traction Com- 
pany, writes to inform us that the machine and motor have 
been made by that company to designs by Major Moore; 
the wings only have been made by Messrs. Shaw. 


Electric Fire Engine.—The Kummer electric fire 
engine, made by Messrs. Kummer, of Dresden, uses 50 
amperes at 100 volts, or 75 amperes at 65 volts, being 500 
watts. The pump throws 500 litres of water per second, 
and, with a nozzle of 18 mm. diameter, gives a height of 
throw of 35 to 40 metres. It weighs 2} tons, and costs 
only about half that of an ordinary steam fire engine. 


Electric Bells.—The new (ninth) edition of the 
General Electric Company's catalogue of electric bells has 
just been issued. Besides bells, pushes, commutators, and 
all necessary fittings of many and varied kinds for electric 
bells, it gives illustrations of some neat and cheap sets of 
studente’ experimental sets for studying frictional and 
current electricity, which should prove of use to schools. 


Resistance of Cobalt.—Prof. C. G. Nott, in a paper 
to the Proceedings of the Royal Society of Edinburgh, comes 
to the conclusion experimentally that between the tempera- 
tures of 400deg. C. and 700deg. C., the resistance of a 
cobalt strip increases on an average at a rate nearly twice 
as great as the average rate of increase between Odeg. and 
300deg. C. He also investigates the thermo-electric position 
of cobalt. 

Electrocution at Abattoirs.—The abattoir (public 
slaughter-house) at Aberdeen is about to be lighted by 
electricity. In the event of the use in this direction of an 
alternating-current dynamo, a trial will be made of its 
capabilities for slaughtering cattle. It is anticipated that 
this application may become general if experience sheuld 
prove that it has no detrimental effect upon the quality of 
the meat. 

Chicago Congress.—The work of organising the con- 
gress in Division E, Electrical Engineering, during the 
Chicago Exhibition, is assigned to the American Institute 
of Electrical Engineers. Suggestions are invited. Papers 
will be admitted from engineers all over the world and in 
any language (to be translated). Copies or abstracts will 
be printed. The work of organising is to be at once 
undertaken. 

Blackpool —The Blackpool Corporation are going in 
for an extended scheme of electric lighting. This will 
include the extension of the present lights along the 
promenade to the extreme end of South Shore, and as far 
as The Glynn Inn, North Shore. It is also proposed to 
illuminate several of the principal thoroughfares with the 
electric light, and likewise supply shops and places of 
business requiring it. 

Croydon.—The new municipal buildings at Croydon 
are to be wired for electric light, so that if no private 
company undertook the work the Corporation might 
eventual supply themselves with electric light. The 
Mayor considered the Council had nothing to lose by a 
little delay. It is suggested that an electric installation 


might be established at the Croydon pumping station for 
lighting the Town Hall. 

Society of Arts.—Prof. William Robinson, of Not- 
tingham, is about to deliver a course of four Cantor lectures 
on the “ Uses of Petroleum in Prime Movers,” before the 
Society of Arts, on successive Monday evenings, the first 
lecture being on Monday next, 29th inst. After dealing 
with the subject generally, the lecturer will treat of petro- 
leum oil engines, oil gas, and gaseous fuel for steam boilers. 


Electric Railways Deferred.—At a meeting of the 
Illinois central board of directors, in Chicago, the project 
of using electricity as a motive power for trains was aban- 
doned. The special committee of directors which has been 
investigating the matter reported that, so far as they could 
ascertain, the development of electricity as a motive power 
has not yet progressed far enough to warrant the company 
in attempting to use it in place of steam. 


Telephone in the Army.—At the Royal United 
Service Institution last Friday Major Beresford, R.E., 
lectured on “ The Telephone at Home and in the Field." 
The great requirements were au improved telephone and a 
wider knowledge of shorthand. Telephones could be em- 
ployed for coast defence, artillery, submarine mining, rifle 
and artillery ranges, communication in the field, intercom- 
munication in camp, and for outpost duty. 


Electric Float.—The Daily Graphic on Monday 
describes and illustrates an invention by Mr. J. Hibberd, 
of Cardiff, for connecting the shore with a ship in case of 
shipwreck. It consists of a pointed float of sheet iron, 
with electric motor and propeller ballasted with sand, which 
is discharged when the float strikes the ship, and the float 
rises to the surface, allowing connection by cables to be 
made. An incandescent lamp is used as guide. 


Liverpool.—At the meeting of the Liverpool Watch 
Committee on Monday, the clauses setting forth the terms 
agreed upon by the committee and the Liverpool Electric 
Supply Company last week were approved of. The Cor- 
poration will have the power, if the agreement be endorsed 
by the Council, to purehase the undertaking of the com- 
pany as a going concern at any time after the 30th of June, 
1898, upon giving 12 months' notice of their intention. 

Bury.—An expert in engineering and electric lighting 
has visited Bury (Lancashire) and made an inspection of 
the various weirs and waterfalls on the two local rivers, the 
Irwell and Roch, with the view of advising upon their 
capabilities for supplying power to drive the dynamos in 
order to furnish the town with electricity for lighting 
purposes. It is understood that owing to the very irregular 
flow of water in the two rivers named that such a scheme 
will not be recommended. 

Telegraph to Gilgit.—Mr. Olpherts, the officer of 
the Telegraph Department who has been examining the 
route for the extension of the wire through to Gilgit, has 
returned to Srinagar. He has seen the passes at their 
worst and can now judge of the chances of the telegraph 
being kept up even in the severest snowstorms. He will 
probably, says the Indtan Engineer, be summoned to 
Calcutta to consult with Mr. Brooke, director-general of 
telegraphs, regarding the construction of the line next 
summer. 

Spurgeon’s Orphanage.—An action has been brought 
by the authorities of Spurgeon’s Stockwell Orphanage 
against the City and South London Electric Railway Com- 
pany, to restrain the company from causing vibration. The 
defendants pleaded statutory right. Mr. Justice Kekewich 
on Tuesday said the defendants were right in law, but as, 
according to the report of the engineer, they had not at 
first done all that was possible to mitigate the nuisance, 
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they must pay the costs of the action up to the end of 
1891, and £50 damages. 


Fire at Messrs. Hodges and Todd.—Referring 
to the fire which occurred last Thursday in Verulam-street, 
which completely destroyed the works of Messrs. Hodges 
and Todd, we are pleased to learn the fire did not originate 
on their premises, as reported by many of the daily papers, 
but commenced on adjoining premises. They have secured 
new premises at 19, Kirby-street, Hatton-garden, and the 
work of fitting up is being rapidly pushed forward, and in 
a few days they hope to be able to execute all their orders. 


Mutual Telephone Company, Limited. — The 


February list of subscribers to this company's Manchester | 


exchange contains over 1,000 names. This is the result of 
exactly 12 months' working, the exchange having been 
opened on February 28, 1891, with 68 subscribers. 
Counting the orders on hand still to be executed, irre- 
spective of those daily received, the Mutual Company's 
exchange has already attained greater proportions than 
that of the National Company in the same town. The 


company has also 500 spare metallic circuits erected and a 
| at Portsmouth, Mr. Jas. Blake, managing director of the 


number of private lines. 
Pamphlets Received.—We are pleased to acknow- 


ledge some very interesting electrical pamphlets and 


reprints forwarded to us by Prof. W. E. Ayrton, F.R.S., 
President LE.E. These comprise papers on Quadrant 
Electrometers," from the Proceedings of the Royal Society, 
by Prof. Ayrton, Prof. Perry, and Dr. W. E. Sumpner ; 
on “ The Construction of Non-Inductive Resistances," from 
the Phil. Mag., by Prof. Ayrton and Mr. T. Mather; on 
" Alternate Current and Potential Difference Analogies in 
the Methods of Measuring Power,” from the Phil. Mag., by 
Prof. Ayrton and Dr. Sumpner. 


Telephone Bills.—The town clerk of the Gravesend 
Town Council, at the special meeting last week, reported 
objectionable features in these Bills, in which the National 
Telephone Company, Limited, more especially sought very 
unusual powers, both as regards public and private property, 
for the whole of England, and this without offering to bind 
themselves to supply communication or to limit its price or 
the rate of dividends they might divide. The committee 
recommend the Council to petition against both Bills, on 
the understanding that the opposition be undertaken 
through the Municipal Corporations Association, at a cost 
not exceeding £20. 


Islington Electric Railway.—The parliamentary 
estimates of the cost of extending the City and South 
London Railway to Islington have been prepared by Mr. 
J. H. Greathead, the engineer to the company. The length 
of this extension is given in these estimates as two miles 
five furlongs three chains, and the total cost is set down at 
£706,633. Of this sum, £330,540 will, it is estimated, be 
spent in tunnelling, £211,000 upon the acquisition of land 
and buildings, £81,600 upon stations, and £13,500 for the 
subway for foot passengers to and from Fish-street-hill. 
The laying of the permanent way will absorb £15,844, of 
which £2,500 will be for sidings, whilst for contingencies 
a sum amounting to £54,149 is allowed. 


Railway Station Indicator.—Considerable discus- 
sion bas been aroused in the daily papers with reference to 
the statement by the President of the Board of Trade that 
he was not aware of any mechanism by which the indica- 
tion of the names of stations could be given in the carriages 
themselves. One suggestion is that no mechanism is neces- 
sary, but that the porters should slip at each stopping, 
place cards with the name of the station into slots at the 
windows. This is simple but clumsy, and could hardly be 
found to work in practice. We may mention that in the 


Crystal Palace Exhibition, South Gallery, is an electric 
railway station indicator, to be worked from the guard's 
van, shown by Messrs. Thatcher and Devereux, 15, Chivalry- 
road, Battersea. 

Shiplighting.—4A preliminary trial of the dynamos 
and electrical fittings of the cruiser Edgar” was made at 
Keyham on Tuesday, but was not completed. The “Edgar” 
has been supplied with three dynamo-engines of the Siemens 
type,one of which is to be used under ordinary circumstances, 
whilst the other two—which are protected from shells 
by the ship's engines—are intended for use in action. Each 
of the three engines is capable of developing 400 amperes at 


| 80 volts, and is intended to light the ship throughout, 


besides supplying the necessary force for working four 
search-lights of 2,500 cp. The “Edgar” is lighted 
internally by 400 incandescent lights of 16 c.p. Sunbeam 
and yardarm lights will be supplied for special purposes 
such as coaling. The bunkers and magazines are also 
lighted by electricity. 

Arc v. Incandescent.—The proposal having been 
made to use 150-c.p. incandescent lamps for street lighting 


Fareham Company, writes to the Portsmouth paper to 
point out that while two 150-c.p. lamps would take nearly 
4 h. p., a 1,200-c.p. are can be produced for $ h.p., or, 
allowing 50 per cent. for globe absorption, say, 600 c.p., 
giving a difference in favour of ares of eight to one. In 
maintenance, at three renewals a year, the eight incan- 
descents would cost 60s., while his experience with are 
lamps shows that 40s. would not be exceeded for consump- 
tion of carbons. He asks the Portsmouth Town Council to 
send a deputation to visit their small neighbour, when he 
promises to show them “a mile and a half of the best- 
lighted streets in this country." 

Goole.—At the monthly meeting of the Goole Local 
Board, held last week, Mr. Hind said that he wished to 
move an amendment in respect of that portion of the 
minutes relating to laying of electric cables. He wished 
to move that permission be given to lay down electric 
cables, subject to the restrictions that an agreement be 
entered into between the promoters of the electric company 
and the Local Board, giving them the power, and that 
power should be given to the Board to at any time pur- 
chase the electric works from the applicants, at a price to 
be fixed by the valuers, in the usual way. The reason he 
moved this was that it would be necessary, in case the 
Local Board took the gas lighting over, they should also 
have the electric lighting. This was carried, with an addi- 
tion that the permission be given subject to such by-laws 
and conditions as the Board may hereaíter make. 


Systems of Traction.—An American engineer is at 
present in England wanting English capitalists to take up 
his system of open conduit for electric traction. Mean- 
time, Messrs. Siemens's system, as used at Budapest, is being 
taken up in America by a powerful syndicate, who are 
going to lay six miles at once. Messrs. Manville and 
Waller, of Victoria-street, have an excellent open-conduit 
system which they are willing to instal at once on orders 
being received. We hear nothing further awhile about 
Mr. Gordon's closed-conduit system. Possibly something 


| practical may come of this. Mr, Lineff is hardly doing as 
| much as was expected of him. Accumulator traction is 


being quietly organised for large strokes of business, and 
the Thomson-Houston Company has shown us the way in 
overhead work, and may be expected to develop other 


| work vigorously. Mr. Holroyd Smith is reported busy on 


his experimental line, and other schemes are in the wind. 
Surely electric tramway work in England must shortly go 
ahead with all this stirring enterprise beneath the surface. 
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Boiling Magnets.—Tho influence of steam on magnets 
is the subject of an interesting note in the Schweizerische 
Bauzeitung, in which reference is made to the researches of 
Strouhal and Barus. These have shown that with long- 
continued heating in steam, magnets lose from 28 to 67 per 
cent. of their power. If, after this, the magnets are 
remagnetised and again exposed to the action of steam, 
only a very slight loss of magnetic power is found to 
take place. The experiments which have been made 
would seem to warrant the conclusion also, that 
after such treatment a magnet is less liable to 
deterioration from mechanical vibration as well as 
heat. In one of the experiments a short magnet was 
boiled in water for four hours. It was then magnetised 
and held in an atmosphere of steam for two hours more, 
after which its magnetic moment was measured. It was 
then subjected to 50 blows from a piece of wood, both 
transversely and longitudinally. Again measuring its 
magnetic moment showed a loss of ye, and on repeating 
the hammering with the wooden bar the loss was zi, of 
the original moment. In view of this, repeated steaming 
and magnetising is recommended as a good means of 
securing permanent magnetism in pieces of hard steel. 


A New Use for the Microphone.—Prof. D. E. 
Hughes, F.R.S., writes to us from 69, Pall mall, S.W., 
yesterday : “ Having been engaged for many years experi- 
menting with my microphone for the detection of sounds 
too feeble for the unaided human ear, I am pleased to 
notice by the following paragraph in the Daily Telegraph of 
February 25 that it has been successfully applied in St. 
Petersburg to the saving of human life.” The paragraph 
says: Some particulars of a remarkable case of revival 
from apparent death have come to hand from St. Petersburg. 
A lady who had been suffering from a violent nervous attack 
sank into a state of syncope, and after a time ceased, as it 
seemed, to breathe. The doctor who was attending her certi- 
fied that death had resulted from paralysis of the heart. For 
some reason which is not explained another medical man, 
Dr. Loukhmanow, saw the body, and having been informed 
that the lady had suffered from attacks of hysteria and 
catalepsy, thought it worth while to make a thorough 
examination. After trying various other means he applied 
the microphone to the region of the heart, and was enabled 
by this instrument to hear a faint beating, which proved 
that life was not extinct. Everything was done to resusci- 
tate the patient, who, shortly afterwards, recovered con- 
sciousness.” 


H.M.S. “ Ramillies.”—The forthcoming launch of the 
new first-class twin-screw battleship H.M.S. “ Ramillies " 
will take place at Clyde Bank on Tuesday, March lst, at 
1.30 p.m. Electricity has played a considerable part in 
building the ship, the temporary installation being under the 
charge of Mr. John Young. The ship’s sides were bored 
by electrical drillers, made especially for the occasion by 
Messrs. McWhirter and Ferguson, Faraday Electrical 
Works, Govan, under the superintendence of Mr. A. A. 
Stewart, chief engineer, Clyde Bank Shipyard. The belt 
deck and other decks were also drilled by three other 
electrical drillers. The diameter of holes in the ship’s 
side were 52in., 8in. of teak being bored before penetrating 
the two steel plates, each 3]in. thick. Electric light is, of 
course, used—at the large cutters six 400-c.p. Sunbeam 
lamps on deck, and six below in the stokeholes and 
engine-rooms. There are also 100 16-c.p. incandescent lampe, 
and another 200 are being fitted up for present lighting in 
magazines, shell, store, and ammunition rooms, passages, 
and other places throughout the ship. The current is now 


| a main cable, 1%1l, being employed. After launching, the 


installation will be supplied by a Robey portable engine 
and boiler combined, and a Paterson and Cooper dynamo 
will be employed on deck for temporary lighting. The 
battleship is to be christened by her Grace the Duchess of 
Abercorn, and a large concourse of spectators and visitors 
is expected. 


Church by Telephone.—Several instances have lately 
been recorded of the transmission of church services by 
telephone. One of the most successful of these seems to 
have been that carried out the other Sunday—from Christ 
Church, Birmingham, to Derby, 40 miles away. An “extra- 
parochial” congregation of 17 persons assembled to take 
part in the telephonic service arranged for them by Mr. 
Ollerenshaw, the district inspector of the National Tele- 
phone Company. At 10,30 a.m. they seated themselves 
before the table, on which lay a number of ordinary Bell 
receivers. The bell was tolling loud and clear, and was 
audible over the room. Then it ceased, and nothing was 
audible except the broken murmur of footsteps and the 
opening of books. A soft note was heard through the 
murmur, then bursting into the full power of the organ, 
and again subsiding. Next a voice, which soon recited 
the familiar “Dearly beloved brethren,” every word being 
distinctly articulated. The responses, the pealms, and 
Jubilate were all so realistic as to render it difficult for the 
listeners to remember they were not in church. The 
Birmingham church is the only one in the Midlands yot 
fitted with telephone. The arrangements are somewhat 
complicated, and include transmitting microphones in the 
choir and belfry, and before the pulpit, lectern, and reading- 
desk. The churchwarden has a switchboard in his pew, 
and his duty is to keep the proper transmitter in circuit. 
Already “ church” is supplied regularly to about a hundred 
people in Birmingham and district, some of whom have not 
been able to attend a service for years previous to the 
introduction of a telephonic service. 


Glasgow Tramways.—A deputation representing 
the Glasgow Corporation last week went for a week's tour 
for the purpose of enquiring into the various methods of 
tramway traction in use throughout the country. The 
party was headed by Bailie Paton, accompanied by Bailies 
Wallace and Stevenson, Councillors Bell and Thomson, Mr. 
Rankine, C.E., and Mr. Arnott, the city electrician. They 
commenced their enquiries at Chester, where they witnessed 
some experiments with low-pressure compressed-air cars by 
Messrs. Hughes and Lancaster. From Chester, on the 
Monday night, they proceeded to Birmingham, where on 
the following day they had an opportunity of inspecting 
the electric and cable tramway system of that city. 
The deputation afterwards journeyed to London, where they 
were shown the electric storage cars at Barking-road, and 
afterwards the conversion from horse to cable traction of the 
South London tramways at Brixton. Setting out again for 
the North, Bailie Paton and his associates arrived in Leeds on 
Thursday night, and spent the day in that town. They 
were received by Alderman Firth, the chairman of the 
Corporation Highways Committee, and Mr. Prince, super- 
intendent of the highways department. In the morning 
they inspected the electric car section on which Leeds 
people are conveyed from Sheepscar to Roundhay Park, as 
well as the site of a proposed extension of that branch of 
the tramway system from Beckett-street to York-street. 
The deputation were conducted over this recently-made 
experiment with electric car by Mr. Davenport, the 
managing director of the Thomson-Houston Company, and 
by Mr. Graff-Baker, the lessee of the Roundhay Park line. 


supplied from a Crompton dynamo, working at 110 volts, | The party expressed their gratification and interest in all 
driven off shafting in connection with shipyard machinery, | they had seen. 
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City Eleetric Railway.—At the meeting of the Com- 
missioners of Sewers on the 21st, Mr. Clarke presented the 
report of the Local Government and Taxation Committee, 
asking the Court to order the presentation of petitions 
against the following Bills, with authority to engage the 
services of an engineer : Central London Railway, City and 
South London Railway (Islington extension), Great 
Northern and City Railway, Royal Exchange and Waterloo 
Railway, and Waterloo and City Railway. Mr. Clarke said 
the committee reported that they considered the time had 
arrived when the Government should consider the whole 
question of these electric railway enterprises, because 
their number seriously threatened many portions of the 
City of London. There was a proposal to interfere with 
several important public ways in the City; while there 
was another proposition to construct a tunnel near 
London Bridge, which was giving the Bridge Committee 
much anxiety. There was a proposition also by one of 
these railway companies to take up underground 
the vacant space between the Mansion House and the 
Royal Exchange. But by agreeing to the roport of the 
committee the Corporation would possess a locus standi 
before a committee of the House of Commons when these 
questions were being considered. It was considered very 
necessary that Colonel Haywood should be consulted, 
together with perhaps another eminent engineer like 
Mr. J. Wolfe Barry, because the committee felt that 
Colonel Haywood knew more about the wants of the City 
streets than any other man in London. Mr. Deputy 
Bedford agreed that this matter was of immense importance 
to the City of London, and would have to be approached 
with the utmost care and watchfulness. Mr. Deputy 
Haywood asked if the Waterloo and Exchange Railway 
Bill had not been withdrawn. The Remembrancer replied 
in the negative. The report of the committee was then 
unanimously adopted. 

Coast Communication and Defence.—The follow- 
ing information and statistics have been sent us by Mr. J. 
Lawrence-Hamilton, M.R.C.S., late honorary president 
Fishermen’s Federation, of 30, Sussex-square, Brighton : 
The United Kingdom has an indented coast line probably 
exceeding 10,000 miles. Telegraph overhead wires and 
posts at, say, £40 a mile would cost upwards of £400,000. 
To supplement its 681 coastguard stations, which in case 
of war are to be increased by 78 extra stations, the United 
Kingdom requires upwards of 700 new signal stations, 
which at about an average rate of £1,200 each might coat, 
say, £840,000. Besides shore lighthouses, the United 
Kingdom possesses probably upwards of 100 rock light- 
houses without submarine cables. The cable from Tory 
Island rock lighthouse to the shore cost about £6,000, 
which sum may be often exceeded for similar purposes. 
Cables connecting lightships to the shore are easily 
snapped by the to and fro swinging of the vessels, 
especially during storms, gales, etc. Excluding the con- 
nection of lightships to the shore, a complete coast 
communication would probably involve an initial 
expenditure exceeding £5,000,000, and over £350,000 
a year for maintenance. The 1891-1892 surplus 
postal profits have been estimated at £3,371,000, 
which income seems likely to increase in future years. 
For saving life and property at sea, as well as for defen- 
sive purposes, our coast communication should be com- 
pleted with the annual surplus postal profits. French 
trawlers, manned exclusively by naval reserve crews, fish 
all round Cornwall the west and north-west Irish 
coasta, making frequent visits. The French Naval 
Reserve is intimately familiar with our Irish coasts, which 
in some situations are unguarded by coastguards and with- 
out telegraphs, except at a distance of upwards of 35 miles. 


Even then the “ nearest” telegraph station may be only 
open from 8 a.m. to 8 p.m., and closed all Sunday. Mr. 
Lawrence-Hamilton, in addition to furnishing these 
pregnant statistics, further suggeste that the United King- 
dom could raise from our British fisherfolk a volunteer 
defensive naval reserve of about 100,000 men, and a 
volunteer defensive cadet reserve of 100,000 fisherboys. _ 

A Sky Timepiece.—Our attention is called to an 
invention by which an ordinary clock is practically magni- 
fied to such a size as to permit of its being seen for a radius 
of 50 miles around. This is a big statement to make, and 
probably hardly credible at first, but it has an element of 
possibility in it. It is, we understand, a recent invention of 
Mr. H. Y. Dickinson, of 56, Gray’s-inn-road, London, who 
also owns the patents. The actual time-indicating clockwork 
is the same size as an ordinary turret clock, but con- 
nected with this there is a second train of clockwork 
which is controlled by the clock proper, and is put in 
motion every minute, when it whizzes round (regu- 
lated by an ordinary fan governor) and actuates an 
electric flashing lens, in much the same way as the striking 
mechanism of an ordinary clock acte. The beam of light 
reflected into the sky goes through the movement of a 
striking hammer when the clock is indicating the even 
hour. This is, however, only one signal made by the 
apparatus.. Another symbol is used for every complete 
interval of five minutes, and yet another for odd minutes. 
Thus, supposing the time to be 7.27, this would be denoted 
by the seven beats in the first instance, then five other 
signs (indicating 5 x 5 minutes), then two short, sharp 
flashes for the two odd minutes. This operation is gone 
through every minute, the signalling taking on an average 
about 10 seconds. Of course, it will be evident to anyone 
that the system of signal used can be modified to suit any 
conditions, and, further, that the code has only to be under- 
stood to enable anyone with a little practice to read this 
sky clock with ease. Such apparatus placed in the centre 
of this vast metropolis might be a great boon to the in- 
habitante, and that after a little practice the time would be 
read off as easily as from an ordinary time dial. There 
would be no excuse for the vagaries of time now indicated 
in most houses, and even public buildings, where if the 
timepiece is within a few minutes of the actual time it is 
allowed to pass. With this clock at work it would only be 
necessary to run to the front door to see the time so as to 
correct the kitchen clock, or for the City man catching his 
train in the evening to check his watch. At the present 
time many clocks in large offices and stations are electri- 
cally synchronised hourly from a standard clock, but this 
convenience has to be paid for, and is rather costly. Mr. 
Dickinson's clock would not only permit of clocks being 
synchronised, but watches too, and for no charge. We are 
afraid the inventor will have some difficulty in getting the 
authorities in London to take up the matter, but whata chance 
for some of the large advertising firms! A sum of money 
spent on a public benefit of this nature would keep the 
firm’s name with which it was coupled before the public in 
a more lasting mannor than could be gained from the 
ordinary advertising channels. The invention is worth 
trying, at any rate, at an exhibition. Mr. Dickinson had 
better get the Electrical Exhibition to take it up and give 
London “Crystal Palace time." If it were successful in 
London, it would be fullowed in all the most important 
cities throughout the world as a public necessity, and 
handsome royalties might be expected by the inventor. 
We believe something of the sort has been done in Sydney, 
but this, if we remember, is an hourly flash. We under- 
stand that the first of Mr. Dickinson's sky clocks is now in 
course of erection, so that the public will shortly have a 
chance of judging of the promised effect. 
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OUR PORTRAITS. 


Jackson, Colonel R. Raynsford, born in 1823, is 
the son of the late Captain Jackson, R.N., J.P., of the 
county of Lancaster, honorary colonel of the 3rd Brigade 
of Lancashire Artillery Volunteers from 1861. He was 

rtner in the extensive cotton spinning and manufacturing 

usiness of the late Sir Wm. Fielden, Bart, of which, 

after retirement of Colonel Montague Fielden, he subse- 
quently became sole proprietor. He was chairman of the 
National Telephone Donny from its formation early in 
1881 until the amalgamation of the principal telephone 
companies into one company, which retained the name of 
the National Telephone Company, in May 1889, when 
he was elected, and has continued, vice-president of the 
company. 
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House-to House Electric Light Supply Company, and one of 
the largest electric light stations on the Continent for the 
Electricity Supply Company for Spain at Madrid. He is 
now executing the contract which the Electrical Engineering 
Company of Ireland made with the Dublin Corporation. 
Holden, Captain Henry Capel Lofft, Royal 
Artillery. Born in Cheltenham on the 23rd January, 1856, 
passed the Royal Military Academy, Woolwich, and 
obtained his first commission in the Royal Artillery in 
August, 1875. He served in India from 1877 to 1881, 
and whilst there carried out a number of experiments in 
telephony and telegraphy, having been granted the 
singular favour of a license for a private line by the 
Government of India for this purpose. Since 1886 he has 
been in charge of the department for the proof of guns and 
experiments therewith in the Royal Arsenal, Woolwich, 
and he has invented and designed whilst there many 
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Sketch of the Stand of the Acme Electric Works at the Crystal Palace. 


Hammond, Robert. Born in 1850, and took up 
electrical engineering in connection with his Middlesbrough 
business in 1879. He is now the sole partner in the firm 
of Hammond and Co., electrical engineers, of 117, Bishops- 
gate-street Within, London, and Middlesbrough. He is the 
accepted candidate for the Hallam division of Sheffield. 
He was the first purchaser of a Brush concession, and for 
some time pushed the Brush business very vigorously, but 
as in those days the Brush Company had no reliable incan- 
descent machine, he severed his connection with them and 
obtained the co-operation of Mr. Ferranti. Hammond and 
Co. devoted themselves ia the early days to the lighting of 
iron works, steel rail mills, etc., and fitted installations into 
the principal iron works of the country. As early as 1881 
Mr. Hammond took up the problem of the distribution of 
electricity from central stations, and founded the pioneer 
stations at Brighton, Eastbourne, and Hastings. In recent 
times he has laid down the West Brompton station of the 


electrical instruments connected with his profession. He 
was deputed by H.M. Secretary of State for War to visit 
and report upon the electrical appliances at the Paris 
Exhibition of 1889, as well as that at Frankfort in 1891. 

Stuart, Captain A. M., of the Royal Engineers. Like 
many of his colleagues in that celebrated corps, he has had 
considerable experience with military olectrical work. 
Entered the Royal Engineers in 1879, and was engaged in 
submarine mining and telegraph work from 1881 to 1884. 
During the succeeding years, from 1884 to 1887, experience 
was gained in London and on the Egyptian frontier in all 
that concerns military telegraphy. For the next two years 
Captain Stuart was with the southern division of the Post 
Office telegraphs, and since that time to the present has 
been assistant instructor in electricity at the School of 
Engineering, at Chatham. 

Taylor, Colonel du Plat, although not now included 
within theranks of electrical engineers, has claims to member- 
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ship with the fraternity. His business life commenced under 
the ægis of the Postmaster-General, and so far his connec- 
tion with the Post Office can hardly be said to have been 
severed, inasmuch as he is the colonel commanding the Post 
Office Volunteers. 


THE CRYSTAL PALACE EXHIBITION. 


We have so often referred to the enterprise of the 
Crystal Palace District Company in carrying out under 
great pressure the Sydenham-hill lighting station, and have 
described so much of the work, that only one important 
link remains practically unmentioned. We can now remove 
the veil and refer to the apparatus. Perhaps the one 
feature in the supply of current to the Crystal Palace by 
the District Company is the adoption of fairly high-pres- 
sure continuous currents generated at the central station 
and transformed downwards by continuous-current motor- 
generators at the distributing station. It is unnecessary in 
a more or less popular description of exhibits to enter 
into technical details that can be left for a future 
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The Electric Construction Corporation's Motor Generator. 


time, and undoubtedly a good deal of discussion will 
range around the use of this apparatus. The general 
reader knows that the use of motors with continuous 
currents has long been practical. Such motors are in 
use the world over, and great advances have been made 
in obtaining in one shape or other motors for alternate 
currents, but the use of such motors is not general. 
Restricting our remarks, then, to continuous currents, it is 
well known that electrical energy can be given to a motor 
and mechanical energy obtained therefrom. This mechanical 
energy can be used to turn another dynamo or to turn 
a lathe. In the motor-generator the mechanical energy 
obtained from the motor is used to turn a dynamo, and 
to simplify matters, both motor and dynamo are erected 
upon one shaft. It is simply a combination of two 
machines, but à combination which increases the efficiency 
of the apparatus as a whole. In the Crystal Palace 
building are nine of these motor-generators, eight of which 
are in use, as stated in our article of last week, by the 
Crystal Palace District Company, and are to be found 
under the floor of the main building. The ninth is to be 
found in the Machine Department, at the stand of the 
Electric Construction Corporation. The latter 
differs from the former in that it is self-starting— 


that is, requires no extraneous current to excite the 
magnets. The Palace machines, as illustrated herewith, are 
wound to give an output at the secondary terminals of 
110 volts, 360 amperes, when suppliod witb primary 
current at an E. M. F. of 1,000 volts, and runs at a speed of 
550 revolutions per minute. The efficiency is stated to be 
as high as 91 per cent. with full load, and over 81 per cent. 
down to one-third load. The bearings are fitted with 
specially-designed oil pumps so as to secure continuous 
lubrication, allowing the machine to be left for lengthened 
periods without attention. A similar machine to this has 
been running at the Chelsea Electricity Supply Company's 
station for the last 18 months, and recently a second one 
has been added. The company have also in hand a complete 
central station for Oxford, where high-tension continuous 
currents with these transformers has been adopted. 

The Acme Electric Works, Stand 170, have an 
exceedingly prettily - arranged exhibit, which includes 
examples of their various makes of instruments, switches, 
and switchboards. 

Messrs. Woodhouse and Rawson, Stand 103, at 
the south end of the North Nave, have a large exhibit of 
their various manufactures. It is rendered specially notice- 


able by reason of two large 1 pieces of wood 
which are suspended over it. Grooved letters, W. & R., 
are formed by fitting together pieces of silvered glass. In 
the grooves thus formed incandescent lamps, coloured 
alternately blue and red, are placed, and clockwork is 
arranged to alter the connections at certain intervals and 
so form the letters first with red- coloured lamps and then 
with blue. The diamond containing their initials is the 
company's well-known trade-mark. 

A prominent object in the stand is the Kingdon dynamo, 
illustrated herewith, which has more than once been fully 
described in our columns. In this type of alternator the 
armature and field magnet are both stationary, and the 
necessary alternations in magnetic field are obtained by 
revolving in front of them a large iron wheel. What is 
very much to the purpose is that this type of alternator is 
being used in central stations, as at Woking. In the exhibit 
it is driven by means of leather link belting by a Wood- 
house and Rawson motor, supplied with current from the 
mains of the Crystal Palace and Distriet Electric Lighting 
Company, Limited. 

The necessity for a good motor for launch work led the 
company to design the “ Woodhouse and Rawson,” several 
sizes of which are shown. Special pains have been taken 
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to keep the centre of gravity as low as possible, and also 
to render the armature waterproof. ese and other 
improvements, among which may be mentioned the use of 
carbon brushes, are claimed to have resulted in the produc- 
tion of a reliable motor which just now is receiving a good 
deal of attention. The uses of electromotors are daily 
increasing. It is only during the past year or two that 


Englishmen have ee to appreciate the many advantages 
of such machines. Their economy is now a well-established 
fact, and wherever an electric current is easily available, 
their application is daily extending. In the larger sizes, 
especially when intended for use as a dynamo, the design 
is slightly altered, the magnetising coil being placed at the 
side of the armature instead of the top. 
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The Kingdon Dynamo. 
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The only work the man in charge has to do is to put these 
drums in or out of gear. When in gear the load is hoisted 
and when out it is lowered by gravity. 

To meet the demand for an electrical governor for con- 
trolling turbines and engines driving dynamos, a special 
form of the Porte-Manville type is shown. The variations 
in the strength of an electric current are made to actuate a 


"A = — = 


ratchet-wheel, and so control the movements, either of the 
connecting-rod between the mechanical governor and the 


steam engine, the valves of a turbine, or a switch which 
varies the resistance in circuit in the exciting circuit of a 
dynamo. 

Above the stand a crown of six Midget arc lamps is 


shown. 


These lamps, it is said, are rapidly becoming 


Electric” Winch. 


One of Bolton’s patent electric winches is exhibited in 
action. The axle of a Woodhouse and Rawson motor 
is attached to worm gearing, which reduces the speed to 
the required limit. These winches are specially suitable 
for use on board ships on account of their noiseless action. 
The winch consists of an electric motor, which is geared on 
to a centre gear drum. At each end of this drum, which is 
always revolving, the hoisting drums are gripped by friction. 


favourites for lighting amall areas and large buildings, and 
form a very economical means of illumination. Hitherto 
the great unsteadiness of small arc lamps—te., lampa of 
about 500 c.p.—have prevented their coming into use, but 
now that this difficulty has been overcome we may expect 
their use to rapidly increase. 

The company show various types of switches suitable 
for carrying large currente up to 1,000 amperes, or sufficient 
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to light over 1,600 incandescent 16-c.p. lamps. Double-pole | has been widely used and appreciated, is inserted in 
switches have lately come into use, and several special | an electric circuit for the pu of breaking connec- 
designs of these are shown. These are suited for installa- | tion when the current exceeds a predetermined limit. 
tions where very large currents are used; while other | The type now adopted and shown at the Palacetis slightly 


Clock Cut-in. Lavatory Switch. 


designs are suitable for smaller currents. Where high different from the original design. The current of elec- 
electrical pressures are used, the type illustrated is found | tricity in passing around the pivoted coil creates a mag- 
convenient. netic field, and tends to move in such a direction as to 

Some years ago the company introduced the | enclose more of the iron core. As the current increases 
Cunynghame magnetic cut-out, This instrument, which | this tendency to move becomes stronger, until at last the 


202 THE ELECTRICAL ENGINEER, FEBRUARY 26, 1892. 


m e ssen Wine’ "T3 
» | 
3 
LJ 
aS 


m 


The New Thorough Telephone Set. 


3 
L] J 


P1) fa 


e 


Th 


V RUD 
| Iii kil j 
y Cai - 


i 
À 


A 


Telephone Transmitter, 


Switchboard. 


THE ELECTRICAL ENGINEER, FEBRUARY 26, 1892. 


ends are quite withdrawn from the mercury, and the centre 
of gravity of the coil is moved to the other side of the 
pivoting point, and the coil falls over by the force of 
gravity, thus permanently breaking the circuit. These 
Instruments are of great use for such purposes as charging 
accumulators, protecting an electric light installation from 
risk of excess current should the engine be overrun, and 
many other contingencies which electrical engineers often 
meet with. These are shown in all sizes, one collection of 
six forming a complete series capable of breaking the 
circuit at any strength from one to 1,000 amperes. 
_ A novelty just introduced is a contrivance for switching 
in an electric circuit at any predetermined time. A clock 
18 set to a certain hour, and it is so arranged that its move- 
ments release a pivoted arm, whicb, when free, fall into two 
mercury-cups, and make electric contact. Another useful 
appliance is the lavatory switch. It is designed for the 
purpose of economising the use of lamps, and is affixed to 
the door frame so that alternate openings and closings of 
the door turn the light on or off. 

The expiry of some of the more important telephone 
patents having opened the telephone market, this company 
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and ingenious types of switches and accessories are shown. 
Small switches in brags and porcelain, the latter artistically 
decorated, are shown in great variety. The best-known of 
the switches is the ordinary house type, with quick break 
and sudden release handle, of which some 100,000 are in 
use. One of the latest introductions is that here illustrated, 
No. 60 pattern. The contact arm, after breaking current, 
is quietly brought to rest by the same spring which accele- 
rates its movement when switching off the current—thus 
securing a non-percussive action, which dispenses with the 
jarring which is so often a source of trouble by loosening 
the wires iu the terminals. A very useful and rather 
5 double-pole main switch is also exhibited. 

hey are made of gunmetal on paraffined slate. They 
bave an instantaneous break, however slowly the handle 
may be turned, and this is secured either by a tension 
spring or a coiled spring round the shaft, tho latter 
being now preferred. The action is very satisfactory and 
the workmanship excellent. We also show a six-way 


accumulator switch, the change in contacts of which are 
made instantaneously on moving the handle, thus avoiding 
the short-circuiting of cells. 
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Dorman and Smitb's Carbon Break Switch. 


bave introduced several new forms of instruments, and are 
makiug domestic telephony one of their chief specialities. 
The illustrations give some idea of the designs exhibited, 
which are loud-speaking and reliable. 

* The switchboard illustrated is one of the latest designs, 
and contains several novel features. It is intended for use 
with compound-wound  electromotors, and the locking 
5 the switch are so arranged to first of all 
put the series-wound coils in a position to increase the 
strength of the magnetic field; and afterwards, when the 
magnets are fully excited, to reverse the direction of the 
flow of current through them, so as to allow them to 
perform their proper compounding function. The handles 
are locked by the vulcanised fibre rings, so that it is impos- 
sible to turn them in any other order than that necessary 
for performing the necessary changes in the electrical con- 
nections. The other exhibits on this stand are well worth 
careful examination. 

. At the end of the South Nave, near the fountains, is 
the exhibit of Messrs. Dorman and Smith, the well- 
known manufacturers of electric switches and fittings. It 
is well worth a visit from electrical engineers, as me new 
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Dorman and Smith's Double-Pole Main Switches. 


Still another kind of switch which should be mentioned 
is shown at this exhibit. Messrs. Dorman and Smith are 
sole makers of Siemens patent carbon contact switch. The 
final break of this switch is between two carbon blocks, and 
this arrangement is useful in keeping the metallic contacts 
clean and free from burning. A D. and S. spring is used to 
prevent the contact from remaining in an arcing posi- 
tion. Lampholders shown by this firm are worthy of 
attention. One or two of the D. and S. patterns are 
much appreciated by the trade. Samples of their 
wall-sockets (double peg, and also concentric), ceiling roses 
with their patent arrangement for taking the strain off the 
wires, besides cut-outs of all kinds, are exhibited. A 
handsome and very serviceable balance lam ndant is 
shown, with cut-glass globe—any kind of shade can, of 
course, be used therewith. Brass and cast-iron ship and 
mill fittings of all descriptions, including Sunbeam lamp 
fittings, are exhibited, and many of these being specially 
designed for colliery lighting. Switchboards, of which 
Dorman and Smith make many varieties, are represented 
by a large enamelled board in walnut frame, mounted with 
their main switches of various types. 
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DEPUTATIONS AT THE PALACE. 


The notice-board at the Crystal Palace will, from 
now to the end of the Exhibition seldom, be free 
from a notice that such and such a deputation will 
visit the Palace on certain days. Yesterday and 
io-day the Mayor and the members of the Derby 
Corporation have been seeking information. Last 
week we recorded the visit of & deputation from 
Nottingham, and prior to that, from Blackpool. 
Other deputations are to follow, each seeking 
for certain information. We have already sug- 
gested to exhibitors that they be well repre- 
sented and prepared to receive such visitors. It 
may, however, be more necessary to advise the 
deputations than the exhibitors. The latter are 
sellers, and keen to do business; the former are 
likely purchasers, and every effort will naturally be 
made to give them & bias in this or that direction. 
No doubt the sellers are somewhat anxious to book 
definite orders, but instead of benefiting them- 
selves they may do harm by showing too great 
an eagerness. They know that the patronage of 
one town will amply repay for the trouble, anxiety, 
and expense of the exhibition, and would like an 
immediate contract as the result. Corporation 
business does not move so rapidly as all this. Depu- 
tations do not come provided with & commission to 
order a central station and all the appurtenances 
thereof. They come to get provided with answers 
to opponents, and arguments to induce consti- 
tuents to agree to follow the stream of progress. 
It must be regretted that several well-known firms 
have held aloof from this Exhibition. The time is 
very opportune. Men's minds are turning with 
favour towards electric lighting, and those who 
exhibit at the Palace will certainly be put in a 
favourable position in connection with those places 
from which deputations come. For example, 
one of the most important questions with 
which members of corporations will concern 
themselves, is that of mains. What kind of 
mains will at the same time be efficient and 
give least trouble in laying and in maintenance? 
Electric light people must not expect the roads and 
streets of a town to be given up to their tender 
mercies for any length of time. We have heard 
many absurd remarks as to the requirements of 
borough engineers or surveyors who watch over 
the interests of the corporation, but in the 
matter of laying of mains many such engi- 
neers could give valuable information. Exhibitors, 
as & whole, have not thought the question 
of mains of sufficient importance to show 
actual examples, but the exceptions, Messrs. 
Crompton and Messrs. Siemens, have short lengths 
of mains as they suggest mains should be laid. 
Where corporations become their own undertakers, 
they will attempt to obtain that system which 
conforms closest to their views in not at any time 
interfering much with ordinary street traffic. Messrs. 
Siemens should have the benefit of the results at 
Bradford. Deputations should insist upon authori- 
tative information. This can undoubtedly be forth- 
coming, and if,as we presume, it is quite satisfactory 
may largely influence the use of armoured cable, and 
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a simple trench with no provision for hauling out a 
cable for repairs. It may be much cheaper and 
better in all respects to follow such a system when the 
conditions are favourable, than to use & more costly 
one. Mesars. Crompton, again, have the experience 
obtained at Kensington and elsewhere, and should 
be able to show under what circumstances the 
naked copper strips and concrete channel is best. 
Sufficient time has not passed to hope to obtain 
authentic statistics as to the faults which develop in 
electric light mains. It is absolutely certain, how- 
ever, that faults do and will occur, and the repair of 
these will become one of the recognised duties of cen- 
tral station work. The initial cost of laying the mains 
must be considered in connection with their main- 
tenance, for though one way may be cheaper than 
another, the tables may in time be turned and the 
dearest become the cheapest, through cost of main- 
tenance. Our advice, then, to deputations is to get all 
the information possible on this subject. It is 
almost entirely a matter of business, and 
requires little scientific knowledge. Of course 
the decision as to the system of distribution 
and the calculation of the size of mains 
is another matter. Each deputation will have a 
definite object ia view, probably the lighting of & 
particular town. They will be able to give approxi- 
mately the area to be lighted ; the class of lighting— 
residential, factory, or street; the position at which 
a central station might be put; the consumption of 
gas in the district; the cost of gas and its quality. 
They will expect in return some fairly definite infor- 
mation as to what could be done with electric light, 
the unit of power to be employed, the kind of prime 
mover to be employed, the kind of dynamo, and the 
reasons therefor. The more information these 
deputations can obtain, the better able will they 
be to convince their fellow-townsmen of the 
advantages of electric lighting. It may not be 
amiss to warn exhibitors to make it quite clear 
as to which are their exhibits and which not. Even 
now there are arc lamps and arc lamps. Visitors will 
not fail to recognise this, and those that are so-so, 
must belong to the right owners. The Machinery 
Department contains some widely divergent types of 
prime motor, an exceedingly interesting display, as 
are also the combinations of engine and dynamo. 
Much of the work of next winter will depend upon 
the impressions received now. 


CORRESPONDENCE. 


'! One man's word is no man's word, 
Justice needs that both be heard. 


CRYSTAL PALACE EXHIBITION. 


SIR,—On revisiting the Electrical Exhibition at the 
Crystal Palace, I was surprised to find how greatly it had 
improved. Everything is now in full swing. The spirit 
of emulation seems to be spreading among the exhibitors, 
for if one has a pump or big accumulator, or even a 
crane, another exhibitor must have one like it or bigger, 
if possible. The result is that most of the stands are 
getting crammed with interesting objects, although in one 
case the fascinating smiles of the charming maiden who 
presides over the Hedgehog more than compensates for 
the paucity of the exhibit. 

I notice that anything that makes a noise or goes round 


is sure to attract. When the young gentleman in charge 
switches on the field current to the Kingdon alternator and 
makes it roar, a crowd collects immediately, and two 
minutes after the electric crane starts you cannot get near 
it. The telephone-room is doing a tremendous business, 
and it is very interesting when the organ is not playing, 
and altogether, what with the awful diver that frightens the 
children at one end, the awfuller choir that frightens the 
old ladies at the other, all visitors seem thoroughly pleas 

with the evening's entertainment.—Yours, etc., X. 


THE LIFE OF INCANDESCENT LAMPS. 


Sig,—You always take such a strong interest in all 
practical questions that I am tempted to trespass on your 
space in order to ventilate one that has been perplexin 
me a great deal lately, and that is, the short duration o 
Edison-Swan incandescent lamps. From a little enquiry 
I have made, I am led to believe that other electrical 
engineers have been also noticing this during the last few 
months, and it would be most valuable if through your 
courtesy opinions could be exchanged on this point. In 
plain words, is it or is it not the case that lamps are not 
standing as they used todo? To those engaged in instal- 
lation work this is a serious question, as nothing disgusts a 
customer more than, after having gone to a certain expense 
in an installation, to find that he is obliged almost every 
week to be putting in one or more new lamps. It may be 
that my recent experiences are unique, but I don't think 
80, and, at all events, should be grateful to any practical 
men with large opportunities of judging who would give 
their views.— Yours, etc., EXPECTANS. 

Feb. 23, 1892. 


ELECTRIC TRAMWAYS. 


SIR, —In your issue of the 19th inst. you publish the first 
instalment of a paper by Mr. W. G. Carey, on Electric 
Tramways on the Overhead or Trolley Wire System," and 
we shall be obliged by your giving us space to reply to 
some of his remarks in regard to the ute of conduits in 
lieu of overhead wires for tramway traction. Mr. Carey 
remarks “ that it cannot be doubted that many of the com- 
munities are deterred from adopting it [electric traction] only 
by their prejudice against overhead wires, and at the same 
time his paper endeavours to show that no other method of 
electric traction on tramways is practicable. His eondem- 
nation of conduits is wholesale and complete, but we venture 
to think scarcely accurate. He considers there is little 
reason to hope that “ an open-slotted conduit could ever be 
made a success in our streets, its fatal weakness being the 
impossibility of keeping the conduit free from mud and 
water. As a matter of fact successful conduits have 
been constructed and worked—for instance, at Blackpool 
and in Budapest, as well as at Northfleet, where a 
conduit line was built which was absolutely satisfactory 
both mechanically and as regards the question of inter- 
ference through mud and water. Perhaps, however, 
Mr. Carey prefers to confine himself to the American 
failures, where, he says, ‘thousands of pounds were 
expended on four practical experiments.” We have seen a 
sample of the conduit that has been used in American 
attempts, and if this was a fair example of the four practical 
experiments we are not at all surprised at their being 
absolute failures. Wo agree with Mr. Carey as to the 
importance of proper provision being made for keeping the 
conduit free from wet and dirt, but we do not admit that 
this presents any insuperable difficulty. The conduit 
system which we advocate where overhead wires are not 
permitted has special provision in regard to keeping the 
conduit clean, in addition to other improvements, and how 
far we have succeeded in this direction is, we think, fairly 
well indicated by the remarks which occurred in head issue 
of April 25, 1890, in regard to our system, where, after 
pointing out the requirements in underground conduits, you 
were good enough to say: All these points are obtained in 
the new system with no chance of stoppage through mud or dirt.” 
We recognise the advantages of the overhead system of 
traction, and, as engineers and not contractors, recommend 
it, where permissible, on account of the somewhat smaller 
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capital involved, but we protest against a statement that, 
apart from this increased capital cost, equally good results 
cannot be secured by the use of an efficient conduit system. 
No doubt Mr. Carey, from his connection with the 
Thomson-Houston Company, desires to cry up his wares 
and to depreciate other methods of traction, but he should 
surely have some regard to facts, although they are 
doubtless inconvenient to him.— Yours, etc., 


WALLER AND MANVILLE. 


Victoria-street, Westminster, S.W., 
February 22, 1892. 


A CORRECTION. 


SrR,—Hespecting your article under the heading of 
“Woodhouse and Rawson” in your issue of Feb. 12, we 
beg that you will kindly correct remarks made in same 
which carry a false impression with regard to our work— 
namely, that the model of the electric launch referred to is 
a model of the “Glow-worm,” which was built by us for 
Mr. Andrews Pears, and not by the Thames Electric and 
Steam Launch Company ; and also that we have no con- 
nection whatever with the Thames Electric and Steam 
Launch Company, which your article might lead readers to 
infer. We should be obliged by your kindly inserting this 
contradiction in your next issue.—Yours, etc., 


WooDHOUSE AND Rawson UNITED, LIMITED. 


88, Queen Victoria-street, E.C., 
February 18, 1892. 


PRACTICAL INSTRUMENTS FOR THE MEASURE- 
MENT OF ELECTRICITY. 
BY J. T. NIBLETT AND J. T. EWEN, B.SU. 
IV. 
(Continued from page 159.) 
MEASUREMENT OF ELECTRICAL RESISTANCE. 


Having now briefly described the several electrical units, 
and ascertained the nature and characteristics of electrical 
resistance, we shall proceed to describe and illustrate the 
different methods used for determining the resistances of 
various substances, and the forms of apparatus usually 
employed in these measurements. Current indicators such 
as simple detectors and zero instruments play a most impor- 
tant part in these determinations, but as the description of 
these comes naturally under the head of current-measuring 
instruments, we shall merely briefly refer to them here, 
leaving the full description of their construction, and the 
theoretical considerations involved in their manufacture, 
until current detectors and zero instruments are being 
considered. 


Resistance of Conductors.— Before commencing to determine 
accurately the resistance of a conductor, it is advisable to 
ascertain whether this resistance is likely to be a high ora 
low one. Perhaps one of the best methods for determining 
approximately the resistance of a conductor is that known as 
the Substitution Method. This method can be used either with 
or without the assistance of a shunt ; in the former case it is 
usually designated the Simple Substitution Method, and in the 
latter, the Shunt Substitution Method. For either of these two 
methods, the necessary apparatus is: a sensitive galvano- 
meter, such as a Thomson reflecting, a d'Arsonval, or a 
Deprez; one or two low-resistance battery cells, capable of 
giving out current without material variation of potential, 
such as the well-known Daniell cell, or preferably cells of the 
lead secondary type; a variable known resistance, which may 
be in the form of a box containing calibrated resistances, a 
metre bridge, or a graduated rheostat ; and a suitable contact- 
maker. If a variable known resistance is not available, an 
unvariable one, such as a coil of wire whose resistance is 
known, may be used instead, as explained. A convenient 

ment of the apparatus for measurements by the 
Simple Substitution Method is illustrated diagrammatically 
in Fig. 1. 


Having fitted up the apparatus as shown with the resist- 
ance to be measured, R, in circuit, note the deflection of 
the galvanometer on the completion of the circuit. Now 
remove the unknown resistance, R, and substitute for it 
the variable known resistance, Ri, and so regulate it that, 
on again completing the circuit, the galvanometer needle 
gives exactly the same deflection as before. This now indi 
cates that the resistance of the whole circuit is just equal to 
that in the former case, so that the resistance shown by R, 
must be the same as R, the resistance being determined, or 


R= Ri. 


— 528 29 

Ballery 88 t 

— x 6 -9 e 

| 5$ 8 2 
Conlac! Maker o E 


Fic. 1.—Simple Substitution Method. 


This arrangement can also be employed when the known 
resistance, R,, is not variable, if the scale of the galva- 
nometer is accurately calibrated. For this purpose the 
resistance, Ra, of the galvanometer, and Rs, of the battery 
must be known. 


Then if d be the galvanometer deflection when the 
unknown resistance, R, is in circuit, 


and d, be that with the known resistance, Ri; 


since, by Ohm's law, the whole resistance of the circuit 
in each case is inversely proportional to the current flowing, 
and therefore to the galvanometer deflection, we have— 


RI T Ro T R d 


and. = F(R + Ra + Ra) - (Ro Re) 


Usually, in measuring resistances by this method, the 
internal resistance of the battery employed is but the 
fractional part of an ohm, while the resistance of the gal- 
vanometer would probably be some hundreds of ohms, sə 
that the former is negligibly small in comparison with the 
latter. Then, instead of the foregoing formula, we may 
write : 


R = 4 (R, + Re) - Re 


For measurements by the Shunt Substitution Method, the 
apparatus is arranged as indicated in Fig. 2. 


060008 00000 
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Fic. 2, —Shunt Substitution Method. 


In this case the resistance to be measured, R, is connected 
up as a shunt to a sensitive high-resistance galvanometer, 
which forms part of a circuit in which are also a single 
voltaic cell and an added high resistance, as shown. It will 
be seen from this arrangement that the actual current 
flowing through the galvanometer and shunt together will 
be very small, and that most of this current will flow 
through the shunt itself, owing to its own resistance being 
low, relatively to that of the high-resistance galvanometer. 
Owing to the high resistance in the main circuit, any altera- 
tion in the shunt itself makes very little difference to the 
total current passing through the shunt and galvanometer 
together, its chief effect being simply to proportionally vary 
the amount of this current which flows through the galva- 
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nometer, so that the reading of the galvanometer is really 
& measure of the resistance of the shunt. 


Thus, if d be the galvanometer deflection wheu the 
unknown resistauce, R, constitutes the 
shunt, 


and d, be that when the known resistance, Ri, is 
substituted for it ; 


then we have— 


R d 

R d, 

and. R = R. 2. 
"d, 


ELECTRIC TRAMWAYS ON THE OVERHEAD OR 
TROLLEY WIRE SYSTEM.* 
BY W. GIBSON CAREY. 
(Continued from page 188.) 


Three methods of supporting the trolley wire are pursued 
depending upon the position of the tracks in the roadways. 
By far the most common of these is what is known as the 
* gpan-wire ” system, in which the poles are planted at the 
edge of the footpath on either side of the street, and the 
trolley wire hung from a span wire stretched between 
them. On suburban roads where ornamentation is not 
necessary, wooden poles are usually used as, in the United 
States at least, they are far less expensive, and the insula- 
tion which they interpose between the trolley and the 
ground is an additional safeguard against accidents. In 
city streeta, however, the use of wooden poles, which must 
of necessity be larger and more unsightly, is rarely 
alowed, and iron poles of various desigus, often very 
handsome and ornamental, are used. The best of these 
are made of three sections of tubing, of about 6in., 5in., 
and 4in. diameter respectively. They are firmly bedded 
6ft. deep in concrete, and must be strong enough to stand 
the lateral strain of the span wire without a greater deflection 
than 6in. at the top. Into the top of the pole is fitted a 
wooden plug boiled in paraffin and protected by a cast-iron 
cap. This serves to insulate the span wires from the 
ground. The span wires should be of No. 5 galvanised 
steel, and where an uncommon strain occurs two of these 
may be advantageously twisted tugether into a cable. 

The method of putting up span wires is as follows : One 
end of the wire is securely fastened to an eye-bolt in the 
insulator at the top of the pole by means of an American 
telegraph splice, or one of the many special devices made 
for the purpose. The other end is then carried to the top 
of the opposite pole and the two poles are pulled together 
by means of a block and fall, or by a ratchet hauling clamp, 
until there is a strain on the span wire of 800lb. or 900lb. 
The span wire is then made into the eye-bolt on the second 
pole in the same manner as on the other. It is absolutely 
necessary that thisapparently greatstrain should be put upon 
the span wire, or otherwise it will have a sag when the weight 
of the trolley wire comes upon it, which is fatal to a neat 
appearance of the line. The hangers or supporting devices 


used vary greatly in design to meet the requirements of 


special cases, but too much stress cannot be laid upon the 
importance of making them of ample strength. It is 
important, also, that all hangers and insulators should be 
made with regard to uniformity. The only part liable to 
deterioration is the insulators. These should therefore be 
made of a standard pattern, and the hangers arranged for 
their reception. In this way any fault can at once be 
remedied at a trifling cost. The hangers are placed in 
position by means of a plumb-bob, and should be ao 
arranged that the trolley wire will come as nearly as 
possible over the centre of the track throughout its 
entire length. On curves the chords, where possible, 
should be made so short that the trolley wire 
is in no place more than a few inches out of the 
centre. en the hangers are in position, the trolley 


wire is stretched loosely along and hung temporarily from | 


the span wires, and then pulled up tight by means of a 
Paper read before the Royal Engineers, 
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block and fall. Lugs, known as ears, with a groove milled 
out along the bottom side to fit the wire, are then soldered 
on to the trolley wire beneath the span wires. These ears 
are arranged for the reception of an insulated bolt, the 
head of which is held firmly in the hanger, and the trolley 


| wire is thus securely fastened to the span and 55 


insulated therefrom. We have now between the trolle 

wire and the ground the insulation in the hanger itself, 
which may be of ebonite or moulded mica, and the 
wooden plug in the top of the pole. This is, in actual 
practice, so perfect that even in very wet weather the 
insulation resistance will be not less than 15, 000 to 
20, 000 ohms per mile. It will be readily understood 
that no rule can be laid down for the design of the 
overhead wiring. The length of the spans of the trolley 
wire, the position of the poles, epan wires, and pull-offs, 
etc., must be designed to suit each special case, d unless 
this is most carefully done troubles from breaking wires or 
unsatisfactory working of thc 5 is sure to follow. On 
single-track roads, with passing places, froge of various 
design are used. These are so made that the trolley will 
automatically follow the wire,and need no attention whatever 
from the conductor of the car. Where necessary, supple- 
mentary feed-wires are carried either on the poles, or, 
preferably, in armoured cables laid underground and con- 
nected at intervals to the trolley wire. 

As has been said, no rule can be laid down for the 
distance between the poles, but this should in no case 
exceed 125ft. On suburban roads, where the track is 
principally straight, this distance can be pretty closely 
adhered to, but upon curves and city streets it must often 
be considerably reduced, averaging usually from 100ft. 
to 120ft. In the case of double-track roads, where 
the width of street permite, the tracks may be 
laid further apart than is usual, and poles planted 
between them. This is certainly by far the handsomest 
method of overhead construction. In the first place, it 
permits the use of only half the number of poles that would 
be necessary with the span-wire system, and it does away 
altogether with the necessity for span wires. The poles 
where this system is carried out may aleo be used for arc 
or incandescent lighting of the streete. The trolley wire is 
supported by brackets extending over the track on either 
side of the pole, and the feed-wires may be carried as usual 
on the poles, although an underground system of feeders is 
preferable. On suburban tramways running along country 
roads, the track is ape laid on one side of the road, and 
in that case a system of bracket suspension should always 
be carried out. If the line is single, the poles may be 
planted along the side of the track, and the trolley wire 
supported from single brackets, as in the case of centre- 
pole suspension. 

Owing to the greater weight of the electric car, and to 
the fact that the power is applied to the wheels and not to 
a draw-bar, the permanent way, where electricity is used, 
must be of a more substantial character than is usually 
considered necessary in cases of animal traction. No 
girder-rail weighing less than 65lb. to the yard should 
ever be used. The necessity for absolute thoroughness in 
track construction cannot be too strongly expressed, for 
cheap and careless work here will entail, not only continual 
repairs to the track itself, but a rapid deterioration of the 
rolling-stock, and an increased coal bill This fact is so 
evident that it would appear hardly necessary to refer to 
it, and yet there are scores of roads in operation to-day 
whose dividends are continually reduced by expenses trace- 
able directly to faulty track construction. 

A most important part of electric tramways is the 
thorough bonding of the raile, in order to secure a 
low resistance in the return circuit. In the first place, 
a pp omentaiy return wire should in every case be 
laid along the track and efficiently connected to every 
length of rail throughout the road. The vast importance 
of this is not even to-day thoroughly recognised by very 
many tramway companies, but it is certain that any neglect 
in this direction will in every case mean undue loss of 
power on the line. No rule for track-wiring can be laid 
down that will suit every case, but in general it may be 
said that a wire at least as large as the trolley wire should 
be used to supplement the conductivity of the rails, and 
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that the latter should be efficiently grounded at several 
points throughout the line by means of copper or iron 
plates of large superficial area buried at points where they 
will be gid in moist ground. The number of these 
grounds will depend largely upon local conditions, 
and upon the effectiveness of each. Advantage should 
be taken of every opportunity for connecting to gas 
or water pipes. The most important of these grounds 
is at the power station, and here too much care 
cannot be exercised. The cross-section of the wire con- 
necting the track to the power station should be as great 
as that of all the feed-wires leaving the station. The 
chemistry of the soil must decide what is the best material 
to be used for bond wires, but in most cases copper, on 
account of its higher conductivity, is preferable. Experi- 
ments in some places have shown that galvanised iron is 
less liable to corrosion, but, where possible, copper should 
always be used, and should. in every case be thoroughly 
tinned. The bond wires are firmly keyed to the rails in 
holes drilled for the purpose by means of channel pins, and 
also soldered strongly to the main track return. Several 
methods of bonding the rails have been used, but in any 
case good workmanship is of the utmost importance. 

Turning now to the power station, we find certain in- 
dispensable features which were almost unknown in central 
stations until the advent of the electric car. The electric 
tramway may be said to be responsible for the high-speed 
power steam engine. It is important that the units of 
power in a generating station should be as large as is con- 
sistent with the safe operation of the road, and that each 
unit should be entirely independent of all the others. 
These requirements can best be met by the use of direct- 
belted engines, and there can be but little excuse for 
the employment of countershafting except, in the case of 
enormous roads, where very large engines may be used, 
without a risk of a great percentage of the total power 
being disabled in the case of accident. In such cases large 
economical engines of the Corliss type belted to counter- 
shafting may advantageously be used. In the great West End 
power station at Boston, which, when completed, will have 
amaximum output capacity of 26,000 h.p.,this plan has been 
adopted, and great economy secured by the use of 2,000-h.p. 
engines. The tendency, however, is towards the use of larger 
dynamos, and direct belting, or even direct coupling, at the 
cost of a sacrifice of weight efficiency, the economy of 
space effected thereby being an additional reason for the 
move in this direction. 

The severity of the service imposed upon engines in 
tramway work, which is perhaps only equalled by certain 
work in rolling-mills, as well as the increased speed 
required for direct belting, necessitates extra heavy con- 
struction, bearings of greater size and length, and more 
ample flywheel capacity. The failure of builders to fully 
appreciate the conditions which the work imposed has been 
responsible for troubles, in many cases, which have tended 
to bring high speeds into disrepute. The excellent auto- 
matic engines that are now turned out by several manu- 
facturers are, however, quite as reliable as other types, 
having been built especially for the work they are expected 
todo. Experience in every class of work has taught us 
the cost of poor steam engineering, and the tramway 
company aud pits in inadequate apparatus will soon 
find itself in the interesting position of having to put up 
with exorbitant operating expenses, or else rebuild its 
entire plant. Where possible, and water can be had, com- 
pound condensing engines should always be used. There 
are very few places where coal is so cheap that 40 per cent. 
of the coal bil would not pay the interest on the difference 
in cost between compound condensing and single-cylinder 
engines. 

Other things being equal, the tandem form of compound 
engines is to be preferred on account of its smaller number 
of moving parts. Where the cylinders are placed side by 
side, two sets of working parts are required, double the 
risk of breakage encountered, more oil used in lubrication, 
and more power expended in overcoming the friction in the 
engine itself. Another great point in favour of the tandem 
engine, especially in tramway work, is that on light loads, 
the low-pressure cylinder of the double engine, on account 
af the early cut-off, will receive comparatively little steam 
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as exhaust from the high pressure. There will be, there- 
fore, no compression in the low-pressure cylinder, and a 
unding and loosening of all working parts will ensue. 
This difficulty is entirely avoided in the tandem engine, 
both pistons being on one rod, and the high-pressure always 
cushioned. The governor must be quick-acting and yet 
not too sensitive, and the variation in speed between no 
load and full load should be within 2 per cent. at the 
outside, and it is quite possible with engines operating at 
from 200 to 250 revolutions per minute to do even better 
than this. This close regulation can only be obtained 
by the allowance of very great flywheel capacity, and 
in some of the engines now built for tramway work 
the flywheels alone weigh nearly as much as the lighter 
engines of equal powers complete. With this class 
of engine, in which the driving wheels are from 6ft. 
to 7ft. in diameter for sizes of from 100 h.p. to 300 h.p., 
the engines and dynamos should be set not less than 20ft. 
apart between centres, and even somewhat greater dis- 
tances than this are advisable where space is not of great 
importance. Jockey pulleys are an abomination, and tight 
belts, especially with varying loads, are a source of endless 
trouble, and besides this, the elasticity of long belts which 
can be run very loose is an aid to the governor, second only 
in importance to heavy flywheels. In calculating the 
steam power required, an loeis of 20 per cent. above 
the rated power of the dynamos should be made in order 
that a constant speed may be maintained under momentary 
excessive loads. Ona properly-designed generating plant 
these unusual loads will not be of more than a few seconds 
duration, but it is a bad practice to have your engines 
constantly working up to their maximum capacity. 

Of boilers little need be said. The opinions of engineers 
differ greatly as to which type is most suitable for tramway 
requirements, and examples of each class are found, showing 
under careful management an economy with which no fault 
can be found. 

The question of generators is one that is closely allied to 
that of the engines, and in discussing the latter reference 
was made to the tendency towards larger machines which 
presens tramway practice shows. It must be understood, 

owever, that this applies only to the case of large installa- 
tions, and must not be carried to such a point that an 
accident at the station will cause a shortage of power on 
theline. Reserve power in the generating station is of 
the utmost importance, and the units should be of such a 
size that this reserve can be economically provided. Many 
years' experience in direct-current incandescent lighting, 
which, as far as the generators are concerned, differs 
but little, except in the matter of voltage, from tramway 
work, has paved the way to the production of dynamos 
whose reliability seems to be all that can be desired. 
Future development will probably be in the dicection of the 
production of larger slow-running multipolar machines 
which will lend themselves to direct coupling, but the 
generator of to-day is by far the most perfect feature of 
tramways installations. It is imperative for the satisfac- 
tory operation of the motors that a constant difference of 
potential should be maintained on the line under all con- 
ditions of load, and to this end the generators must be 
compound wound and perfectly self-regulating. An E. M. F. 
of 500 volts is universally used in the United States. It is 
desirable, in order to avoid carrying enormous currente, that 
the E. M.F. employed should be as high as practicable, and 
this figure has been adopted as well within the limit of 
safety. The arrangement of the switchboard should be 
such as to give the utmost flexibility in the operation of the 
station, and to allow the instant cutting out of any par- 
ticular machine or the transfer of the load from one 
machine to another. 


( To be continued. ) 


Rheumatism and Electricity.— Mr. Grigg, of 33, 
Eastbourne-terrace, W., has a medical institute where 
electricity is apples successfully, we are told, to the relief 
and cure of rheumatism, and we are in receipt of some 
testimonials there anent. Rheumatism is a dolorous and 
elusory complaint ; let us hope electricity has some effect 
in dislodging this enemy of mankind, 
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SOME EXPERIMENTAL INVESTIGATIONS OF 
ALTERNATE CURRENTS.* 


BY ALEXANDER SIEMENS. 


(Concluded from page 189.) 


As materials are important items in the cost of a transformer, 
the consideration of the first point shows the desirability of 
employing a strong induction. A similar conclusion will be drawn 
from the investigation of the relation between the induction and 
the arop of difference of potential in the secondary circuit of the 
series of transformers. As they are all supposed tọ give the same 
current, the drop from no load to full load will be in proportion to 
the resistance of the circuit. This resistance is in proportion to 
the weight of copper employed, as all the transformers are 
assumed to be wound with wire of the same diameter. The curve 
(8) giving the weight of copper at different inductions will there- 
fore also indicate, in comparison with the normal transformer, the 
variation in the drop of potential between no load and full load 
under the same circumstances. 

In order to determine the variation of the efficiency of the 
transformers under investigation, it is n to treat sepa- 
rately the losses in the iron and in the copper. The former can 
be found by the aid of the curves on Diagram I., in combination 
with the curve giving the weight of iron nec at the various 
inductions. An example will best illustrate how this loss is ascer- 
tained in a case where the total mass of the iron is worked at the 
same induction, produced by a current of a frequency equal to 100 
complete periods per second. the iron mass being composed of 
1 mm. wires. The loss in the normal transformer working with 
an induction B = 5,000, and with a weight of iron lcwt., is 309-6 
watte, according to Diagram I. For another transformer working 
with an induction B = 2,500, the weight of iron, as shown by the 
curve (7), has to be increased to 2cwt.; at the same time the lose 

r cwt. is reduced to 126:8 watts, or the total loss is reduced to 

"6 watte. 

In a similar manner the losses for the different inductions have 
been calculated, and the results are embodied in a curve (9), 
which indicates that the loss of energy in the cores of transformers 
increases with the strength of induction, at first rapidly, but after 
the induction has reached a value of B=1,000 the increase is very 
slow. As far as the loss of energy in the iron goes, it is therefore 
of not much consequence what induction between 1,000 and 5,000 
lines per square centimetre is used. The influence of the strength 
of induction on the loss of energy in the copper can be shown 
in the simplest manner by comparing this loss in the normal 
transformers designed for 5,000 lines with the loss in the other 
transformers of the series. 

There are evidently three possible cases for the normal trans- 
former. The loss in the copper may be equal to the loss in the 
iron, or it may be greater, or it may be less. For each of these 
cases a curve can be plotted showing the sum of the losses 
in the iron and in the copper at the corresponding induction. 
If we take, for instance, the case that the losses in copper 
and in iron are equal, the total loss in the transformer having 
an induction B=5,000, is 2x309°6 watts. For the trans- 
former having an induction B=2,500, the loss in the iron is 
given in our curve 9, and the loss in the copper is in propor- 
tion to ite weight, which varies in accordance with curve 8, or in 


this particular case, the loss is = / x 309:6 watte. In this wa 
curve 11 has been plotted for the case of the losses being equal, 
curve 10 represents the case where the loss in the copper is equal 
to two-thirds of the loss in the iron, and curve 12 where tbe lene 
in the copper is 50 per cent. greater than the loss in the iron. 
Taking these curves to represent generally the variation of the 
total loes at the various inductions, it ap that, when keepin 
the loss in copper small in com n with the loss in iron, it is 

uite possible to obtain about the same efficiency with any induc- 
tion between 2,000 and 5,000 lines per square centimetre, but if a 
lower induction is used the efficiency, even on full load, decreases 
very rapidly. From the consideration of efficiency it is, therefore, 
desirable to work the transformer with a high induction, and it is 
only the question of the heating of the apparatue which imposes 
restrictions on the use of high inductions, to avoid the destruction 
of the insulating material. In other words, the problem was to 
find the maximum internal temperature of a body of known 
dimensions, when the rate at which ite mass is heated has been 
determined. 

In order toobtain some data towards the solution of this problem, 
a solenoid was constructed by winding 181b. of insulated iron wire, 
2:4 mm. in diameter, on & brass tube 300 mm. long, 8 mm. internal 
diameter, and provided with flanges at the ends each 100 mm. 
diameter. The internal temperature was measured by means of & 
thermometer just fitting the brass tube, and due care was taken 
to keep the temperature of the surrounding air constant durin 
the experiments. A constant direct current was sent through the 
coil, and a reading of the thermometer was taken after it had 
ceased rising. The rate at which energy was supplied to the coil 
was determined by the 3 of the square of the current into 
the resistance of the coil, measured when the equilibrium of tem- 
perature had been attained. 

By varying the current the internal temperature could be 

, and the results were plotted in curve 13, the abecisse of 

which represent the cooling surface in square centimetres per watt 
dissipated, and the ordinates indicate the excess of the internal 
temperature of the coil over the temperature of the surrounding 


* Paper read before the Institution of Electrical Engineers, 
February 11, 1892. 


air in degrees centigrade, after the equilibrium between the 
supply and the dissipation of energy had been established in each 
case. This curve is a rectangular hyperbola of the equation, 
xy = 1,500, and it shows that if the temperature of such a coil is 
to be kept at 100deg. C., the cooling surface should be 15 square 
centimetres for each watt converted into beat in the coil. It is 
self-evident that this curve (13) relates only to the coil by the aid 
of which it was constructed, and that it can only serve as a guide 
under strictly similar circumstances. By way of comparison a set 
of experiments were made on the same lines with a cable trans- 
former, hang up in air, six metres long and 9:5 cm. in diameter, 
the internal temperature of which was determined by means of a 
test wire, as described above. This curve (14) shows that for an 
internal temperature of 100deg. C a cooling surface of about 28 
square centimetres has to be provided per watt of energy con- 
verted into heat in the transformer. 

Before it is possible to draw general conclusions as to the con- 
nection between the internal temperature of transformers and their 
cooling surface, it is obviously n to make a good many 
more experiments in the direction indicated by the two curves just 
described. Last year Dr. Fleming read & paper before this Insti- 
tution on Some Effects of Alternating-Current Flow in Circuits 
having Capacity and Self-Induction " (Journal of the Institution 
of Electrical Engineers, vol. xx., No. 94, p. 374). It is, therefore, 
not necessary to repeat here the results of some experiments which 
were brought to the notice of the Institution at that time. A very 
important factor in the construction of alternate-current apparatus 
is the striking distance of these currente in various materials, as 
this determines, in the case of high-voltage currente, the thickness 
of the insulating material with which the conductors have to be 
surrounded, the ohmic resistance being no guide. The first set 
of these experiments referred to the striking distance in air. In 
all the experimente made the frequency of the alternate current 
was 100 complete periods per second, except where another 
frequency is specially mentioned, and the voltage was produced 
by means of an alternate-current machine and a transformer, and 
it was measured by one of Sir William Thomson’s static voltmeters. 
The electrodes were repolished each time a Spari had 
between them ; one of them was fixed horizontally during the ex- 
periments, while the other could be advanced towards it from 
above by means of a micrometer screw which allowed of reading 
to a hundredth of a millimetre. 

The experimerits were made in the following manner: After 
connecting the electrodes of the spark micrometer to the terminals 
of the transformer, a certain vol was put on and accurately 
measured ; the distance between the electrodes was then slowly 
diminished until sparking occurred. Each experiment was repeated 
at least three times. Various electrodes were experimented with, 
the first pair being two plane parallel surfaces. In this case the 
fixed horizontal electrode consisted of a polished brass disc about 
100 mm. in diameter, while the movable electrode was also formed 
by a brass disc, but only 37 mm. in diameter. To prevent the 
action of sharp edges, the edges of the discs were rounded off. The 
temperature of the surrounding air coring these experiments was 


14°‘75deg. C. The resulte obtained are as follows: 

Difference of Striking | Difference of Striking 
tential. distance. | potential. distance 

2: volts 0:67 mm | 10,000 volta .......... 4'80 mm 

4,000 00 8 1:59 „ 12,00% . 6:46 „ 

6.00% PP 2:53 „ | 15,000 % 8. 10°23 „ 

ih erae 3°60 „ 


The last reading, giving the striking distance for 15, 000 volte, 
cannot be correct, as the sparks started from the upper edge of 
the smaller disc, and not from the nearest points between the two 
disce, the smaller disc being placed above the fixed one. Curve 15 
is the graphic representation of the above table. 

For the next series the arrangements were the same as before, 
with the exception that the smaller movable disc was replaced by 
a half-sphere of 10 mm. diameter. The temperature of the air 
1 these experiments was from l6deg. to 17deg. C., and ite 


humidity 80 per cent. 

Difference of Striking | Difference of Striking 
potential. distance. tential. distance. 
2,000 volts ..... ...... 0°45 mm. | 10,000 volts ............ 4°37 mm. 
4000 4, „% 1:0 „ [12,000 ,, ........... 5°65 „ 
6000 ,. ........ 2:30 „ |14,000 ,, .......... 7:82. „ 
8,000 „„ 3°25 h 9:02 „ 


These results are plotted in curve 16. 

After this the movable electrode of thes 
replaced by a steel point of an angle of ., ita section being 
an equilateral triangle of 5 mm. sides. is point was aleo 
repolished after each spark ; the spark, however, did not always ' 
start from the point. During these experimente the temperature 
of the air was 12deg. C., and its humidity about 50 per cent. 


k micrometer was 


Difference of Striking | Difference of Striking 

potential distance. tential. distance. 
2,000 volte............ .. 0:40 mm. | 10,000 volta............ 5 78 mm 
4,000 pp usce 128 „ {12,000 ,, ............ 7°60 ,, 
6, eee ee ee 266 „„ | 14,000 ,, ........... 9:37 „ 
80000 ,, „% . 408 „ | 15,000 ,, ........... 1070 ,, 
Curve 17 embodies this table. 


After this the influence of an alteration in the frequency was 
tried by lowering this to 90 complete per second, and 
repeating some of the first ex ents with disc electrodes. The 
striking distances for 4,000 volte and for 6,000 volts under these 
slightly "diia were Barge 3 fone and fron mm., or on 
slightly different from those u ya uency of 1 
complete per second. From theoretical considereiiesss N 
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might have been expected that the distances would vary directly 
as the frequencies. 

In order to investigate the influence of capacity, one or more 
coils of guttapercha-covered wire were connected to the circuit of 
the transformer in parallel with the spark micrometer. The first 
experiments were made with a 1 of 100 complete periods 


pe second, the two disc electrodes, and a capacity of 0:113 .nicro- 
arad. The temperature of the air was 16 5deg. C., and its 
humidity 79 per cent. 
Potential Sparking distance. 
difference With capacity. Without capacity. 
4,000 volte  ............... 1:53 mm. ........ 59 mm. 
6,000 0 uesscesisscees 729) Mm : " 
10,000 ji- —— EIL ao iere 450 „ 


A further experiment under similar conditions, but with a 
capacity of 0 28 microfarad in circuit, showed that the sparking 
distance at 10,000 volta was further reduced to 3:94 mm. These 
Leste were repeated with other electrodes viz., the spherical 
surface and the disc. At a difference of potential of 10,000 volts 
the sparking distance turned out to be : 


1. With 0:14 mf. capacity in circuit ............ 4:08 mm 
2. Without any j F 4°50 „, 
3. With 0°14 mf. " 5 406 „ 


After that the Pu pons and the disc were used as electrodes, a 
capacity of 0°14 . being connected to the circuit, and the 
results were : 


Difference of Sparking distance. 
potential Without. With capacity. 
4,000 volts ......... ..... 126 mm. ............ 1:14 mm. 
3000 4. — ipee es DIS. Ly. osse 4'83 „, 


All these experiments point to the fact that the sparking dis- 
tances in air are diminished to a slight extent when capacity 
comes into play. With a view of ascertaining how the voltage 
is propagated along a circuit, the position of the micrometer 
relatively to the cable was varied. 

The experiments detailed above were made with the spark 
micrometer connected to the beginning of the cable; they were 
afterwards repeated after inserting the spark micrometer in the 
middle of the cable, and again after it had been connected to the 
end of the cable. In all three positions the same striking dis- 
tance was observed under similar circumstances, which tends to 
press that the voltage is propagated uniformly over the whole 
ength of conductor, even if there is capacity in some parts of 
the circuit. 

As stated above, the gr dd experimented with was measured 
by means of Sir William Thomson's static voltmeters ; but it is 
undoubtedly the highest ordinate of the wave which causes the 
spark. This real voltage can be found, if sine waves are 
assumed, by multiplying the measured volts by W and these 
new figures should bo applicable to constant continuous currents. 
In this way the resulta of curve 15 were corrected, and compared 
with some results published by Warren de la Rue in Nature on the 
12th September, 1878. Assuming that the E. M.F. of his cells was 
equal to 1:03 volts, and reducing his results to volts and milli- 
metres, they compare as follows : 


Difference of Striking distance. 


potential Warren de la Rue. Siemens 
2,000 volta ...... ........ 0:45 mm 0:25 mm 
4080 ,, „w... .. s DU uo lows 0:80 ,, 
6,000 ,,  ............ EOD se. eene ]45 „ 
8000 ,  ........ 2IO-us. nde Eds 2:15 „ 
10,000 ,,  ............. 285% ens 285 „ 


On referring to the other curves published at the same time, 
it will be seen that Warren de Rue found the sparking 
distances between two plane surfaces and between two spherical 
surfaces not to differ very much from each other. t may, 
therefore, be allowable to compare the mean values of these two 
curves of his with curve 16 for the sparking distance between a 
hemisphere and a plane surface after the values of the volts have 


been multiplied with JZ. 


Difference of Striking distance. 

potential Warren de la Rue. Siemens. 
2,000 volte 0°36 m. 0:25 mm. 
400 0 —;—?ò OST 4 ues 0:80 „ 
6,000 4 esiste 150 „ 145 „ 
8 etes 210 edes 2:16 „ 
106000 ,  ............ 337 2:85 „ 

Both these tables show that the results are practically identical, 


and consequently it may be concluded that the secondary cur- 
rent of the transformer used for the experiments is really a sine 
function. 
Some further experiments were made with the same alternate- 
current machine and transformer, and a frequency of 100 com- 
lete periods per second, to determine the striking distance 
n various insulating materials. The differences of potential 
were in measured by Sir William Thomson's static volt- 
meter, or, in the case of the higher ones, by his volt balance. 
One series of experiments, represented curve 18, was 
made by connecting the terminals of the transtormer to the inner 
and outer conductor of concentric cables, the insulation of which 
consisted of impregnated fibrous material. The difference of 
potential was then gradually and slowly raised until the insulation 
gave way. Curve 18 really consists of two parts, the lower of 
which was obtained by breaking 35 short samples of cable, made 
with various thicknesses of the insulating material; the ope 
part, sbove 7,000 volts, was determined by breaking actual cables, 


ÁÁÁÁ 


not less than 50 yards in length, specially manufactured for these 
experiments. 
he next series of experiments dealt with indiarubber insulation, 

but results oe to be extremely irregular, although a curve (19) 
has been plotted which gives the minimum voltage at which 
sparking occurred at the various thicknesses. 

The following table gives the details of the samples tested, and 
under what voltage they broke down : 


No. Thickness of indiarubber. 
1. 40in. of 880 H wire ............ 3:5 mm., broke with 21,500 volta. 
2. 10 yds. of experimental core, 3:8 mm. „, 5 „000 „, 
3. l} „, T „ 25mm. 55 „ 16,000 „ 
4. 1 „, concentric cable. 3:5 mm. „ „ 28, RA 
5. 90 ,, No. 504 core .... 12mm.  ,, » 12,000 ,, 
6. 46 „ ya WOO. Sp. eos 20 mm. „ , 16,500 „ 
7. 50 „ w OUr ar diro 1'8 mm. „, „ 18,200 „ 
8. 48 „ „ 508 „ 23 mm. „, „ 16,800 „ 
9 5 „ 200 ......... 2˙3 mm. „, , 28,000 „ 
10. 1 „ concentric cable. 20 mm. „ » 17,500 „ 
1l. Indiarubber sheet ........ ... 05mm. „ „ 7,500 „ 
12. m em 1:0 mm 5i „ 10,500 „ 
13. Experimental piece of core 10:0 mm i », 38,000 ,, 


The concentric cables were tested by connecting the transformer 
to the two conductors ; the sheets were placed between the disc 
and the spherical electrode. The core, when in short lengths, was 
covered with tinfoil ; when long, it was immersed in water; and 
the terminals of the transformer were connected, the one to the in- 
sulated conductor, the other to the water or the tinfoil respectively. 

Another set of tests were made by placing calico on the disc of 
the spark micrometer, and by connecting the other pole to a copper 
brush, such as are used in dynamo machines, resting on the calico. 
Several samples of calico were tried: (a) thin calico, 0:12 mm. 
thick, not impregnated; (b) silesia calico, 0°15 mm. thick, 


not impregnated; (c) thick calico, 0°30 mm. thick, not 
impregna ; (d) thick calico, 0:30 mm. thick, impregnated. 
All four samples required the same lowest difference of 


potential—about 700 volte—for a breakdown. Different spots of 
the same sheet behaved very differently, some not breaking with 
even 1,000 volts; but at least one spot could always be found 
which broke down with 700 volts. Curve 20 gives the results 
obtained with several layers of the impregnated thick calico. 
The layers were tightly pressed together before being tested, and 
the points of the curve give the minimum value of the voltage 
which broke them down. The last curve (21) records the sparkin 
distance through celluloid, which was tested in sheets p 
between the two discs of the spark micrometer. 

A good many of the high-tension experiments were made with a 
specially constructed powerful transformer, capable of giving at 
its secondary terminals a current of two amperes under a pressure 
of about 50,000 volts. This is now on view at the Crystal Palace 
Electrical Exhibition, and various experiments are shown to 
exhibit its qualities. Unfortunately, it is too heavy to be shown 
in this Institution. 

In conclusion, it should be mentioned that all the experiments 
described in this communication were carried out at Woolwich, at 
the works of Messrs. Siemens Bros. and Co., mostly under the 
immediate care of Dr. Baur, who was freely assisted by the heads 
of the various departments whenever he encountered difficulties in 
the course of his work. 


CABLE-LAYING AT TANGIER. 


** To the late Sir William Kirby Green we are indebted for 
the electric cable that now connecta Tangier with Europe," says 
the T'imes correspondent at Tangier in an interesting article on 
Morocco, and the history of the laying of this cable is amus- 
ingly characteristic of Moorish stolidity. Having obtained a 
concession for the cable, Sir William was determined to have 
the work commenced, but the Sultan was just as determined it 
should not be laid. He first tried the plan so successful with 
his own officers, and offered the British Minister a large sum of 
money if he would undertake to have the cable cut when laid and 
not allow it to be replaced. He was no doubt astonished when the 
bribe was conteniptuously refused, and then his Majesty tried 
the plan of taking no notice of Sir William's letters requesting 
permission to commence the work. After sending several 
respectful communications, and receiving no reply, the British 
Minister gave notice to the Sultan that on a certain day the 
work of laying the cable would commence, and accordingly 
this was done. Of course it was very soon cut, but this was a 
last expiring effort of obstruction, for a duplicate shore 
end is now sunk deep in the sand, and the Moors, 


as usual, submit to the inevitable. At Tangier, how- 
ever, electric communication ceases, and behind that 
outlying port lies a vast region dark as night. When Sir W. 


Kirby Green had successfully laid the electric cable, the 
Spaniards, wishing to show that they also could do something 
for Morocco, got up a company to light Tangier by electricity ; 
and hence you have the strange anomaly of the Soko, or large 
open market, with ite sea of ankle-deep black mud, lighted 
throughout the whole length of its rough-paved causeway by ' 
the electric light. Extremes meet in this place ; but, of course, 
the company cannot pay, as there are no rates or other muni- 
cipal blessings in Tangier, and the Moors are not likely to pay 
voluntarily for what they do not want." 


UTILISATION OF WATER POWER IN MADRAS. 


It appears that on completion of the Periyar project: there 
will be available near Madras, at Kuruvanuth, Las 8 
amount of water power, aggregating in all some 180, 000 h. p. 
The Madras Mail has recently called attention to this fact, and 
indicated the possibility of serving Madras with light and power 
from this source. After alluding to the experiments in trans- 
mission of power from Lauffen to Frankfort, and the proposed 
transmission from Niagara to Chicago, it says: If we can 
obtain the power for producing the electricity from waterfalls, 
where the circumstances are favourable to the regular and con- 
tinuous generation of power, and if the nature of the country 
be such that the works necessary to utilise the power can be 
constructed for a moderate amount, then the electrie light can 
be produced at a cost with which no other illuminant cau com- 
pete. Moreover, the same currents which produce the light, 
may, like gas, be used for heating purposes or for the produc- 
tion of power. From a central station, therefore, electricity 
might be made to flow all over the country, distributing heat, 
power, and light. 

To return tothe power available at Kuruvanuth on the com- 
pletion of the Periyar project. Of the 180,000 h.p. which 
can be obtained on the turbine shafts, 162,000 might be obtained 
in the form of an electric current of 3,000 amperes and 40,000 
volts difference of potential. By using suitable conductors, at 
least 50 per cent. of this power might be made available at any 

int within a radius of 400 miles, and we might therefore 

eliver not less than 80,000 e.h.p. iu Madras. Such an 
enormous amount of power could not be utilised here, and we 
might throw off branches from the main trunk line to the towns 
of Periyakulam, Kodai-kanal, Madura, Trichonopoly, Tanjore, 
Kumbakonam, Negapatam, Cuddalore, Pondicherry, and 
Chingleput. In all these towns, and in Madras itself, the 
whole of the street lighting, and as much private lighting as 
could be obtained, might be undertaken, and then there would 
be a sufficient amount of power still left to replace every steam 
engine in the districts through which the mains would pass with 
an electromotor. 
required during a small part of the 24 hours of each day, and 
during the rest of the time this vast amount of power might be 
used for an immense variety of purposes. In Madras we might 
have electric tramways. In many places lift irrigation by elec- 
trically-driven pumps might be economically introduced, and 
electro-metallurgy, a branch of engineering as yet in its infancy, 
would undoubtedly absorb all the power that could be spared. 

Naturally such great results could not be obtained without 
an enormous capital expenditure, such as in this country there 
is little hope of ever being undertaken without the assistance of 
Government. In America a company has been formed to 
develop 125,000 h.p. at the Falls of Niagara, and that company 
has appointed a commission of eminent engineers and 
scientists to consider the question of how to best generate 
the power and transmit it to the places where it is 
wanted. Here, in Madras, we have 180,000 h.p. available 
under nearly as favourable circumstances, and we think 
it would fall within the sphere of the operations of the 
Government of this Presidency to appoint a somewhat similar 
commission to report on the best methods of generating and 
making use of the vast amount of water power which it is 

ssible to obtain in Southern India. During the last 35 years 

,000 lakhs of rupees have been expended, either directly by 
the Government of India or by private companies under its 
guarantee, in the construction of railways. This has beeu 
necessary, because they are works of public utility which could 
not well be constructed by unaided private enterprise, and on 
the same grounds and for the same reasons we think it is time 
that attention was drawn to the immense advantages to be 
derived by the country at e for the utilisation of the 
natural forces at our disposal. The vast beds of iron ore might 
be utilised for the cheap manufacture of high-class iron by 
means of the water power at disposal. This will probably offer 
the best field for the first attempts at the utilisation of water 
power on a large scale." 


ELECTRO-HARMONIC SOCIETY. 


The next concert will be a ladies' night, on Friday, March 4th, 
1892, at the St James's Hall Restaurant (Banquet-room), Regent- 
street, W., at eight o'clock. Artistes: Vocalists, Mrs. Alex. 
Siemens, Mr. Ed. C. de Segundo, and Mr. Thos. Harrison. Solo 
instrumentalists: Piano, Mr. Alfred Izard and Mr. Ed. C, de 

wundo ; violin, Mr. T. E. Gatehouse. Orchestra: First violins, 
M Edith Doughty, Mr. Hewlett, and Mr. T. E. Gatehouse 
(prineipal! i second violins, Mr. Dunn, Mr. Thornton, and Mr. 8. 

i (principal); viola, Mr. H. Gibson; violoncellos, Mr. 
Waite and Mr. Roger le duc Bucknall (principal) ; contra-basso, 
Mr. Brewer; piano, Mr. Alfred Izard; Mustel organ, Mr. H. M. 
Higgs. Accompanists, Mr. Alexander Siemens and Mr. Alfred 

d. Musioal directore, Mr. T. E. Gatehouse and Mr, Alfred 
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Electric lighting would, however, only be | 
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Izard. A Broad wood o will be used. The Mustel organ 
kindly lent by Messrs. Metzler. 
PRoGRAMME.—Panrt I. 
Overture... . s sees rre % Mirella n Gounod 
Orchestra. | 
n T EE D ELIT '* Be Silent, Love " ........ Lawrence Kellie. 
Mr. T. H. Harrison. 
BONE. aa „ Weep you no more, sad fountains "...... Somervel 


Mrs. Alex. Siemens. 
Selection... Minuet from Handel's '* Berenice 
Arranged by T. Best. 


Orchestra. 
Song Du oru mich Taglich "...... E. Helmund. 
Mr, Ed, C. de Segundo. 
Organ Bolo... see irons fs ster pore” oos te rb 
Mr. H. M. Higgs. 

Song..... ...... *. Mary of Reavis” — PM 
Mrs. Alex. Siemens, 
Intermezzo...............'* Cavalleria Rusticana "............ Muscagni, 
Orchestra. 

Part II. 
Overture .................. „Poet and Peasant Supps. 
Orchestra. 
Jong... Der Nussbaum Schumann. 
Mrs. Alex. Siemens. 
Fiano and Wiolin ." Kreutzer Sonata . Beethoven. 
Mr. A. Izard and Mr. T. E (Gatehouse, 
Hong terte " Hungarian Love Song "............... Roeckel 
Mr. T. H. Harrison. 
Piano Solo st Polonaise . . eee Chopin 
Mr. Ed C. de Segundo. 
SONE o eccriene Die Mainacht Brahms 
Mrs. Alex. Siemens. 
Valse aiis oeer .. Arabian Nights“ ... . .. Strauss 


Orchestra, 


PHYSICAL SOCIETY.—Feb. 12, 1892. 


Annual general meeting, Prof. W. E. Ayrton, F. R. S., president, 
in the chair. 

The report of the council was read oy the President, as was 
also the obituary notices of Prof. W. Weber, late hon. member, 
Mr. W. G. Gregory, and Frof. James Crouch Adams. A list of 
additions to the library accompanied the report. 

Dr. E. Atkinson read the treasurer's statement, showing a gain 
of about £140, On the motion of the President the pagine of the 
council and of the treasurer were unanimously adopted. 

Prof. Van der Waals was elected an hon. member of the society, 

Prof. Reinold pro a cordial vote of thanks to the Lords of 
the Committee of Council on Education for the use of the rooms and 
apparatus in the Royal College of Science. "This wasseconded by 
Prof. S. P. Thompson and carried unanimously. <A similar vote 
was accorded to the auditors, Dr. Fison and Mr. H. W. Elder, on 
the motion of Mr. W. Baily, seconded by Dr. C. V. Burton. 

The following gentlemen were disclosed. duly elected to form the 
new council :—President: Prof. G. F. Fitzgerald, M. A., F. R. S. 
Vice-presidents: Prof. A. W. Rücker, M.A., F. R. S., Walter 
Baily, M.A., Prof. O. J. Lodge, D. Sc., F. R. S., Prof. S. P. 
Thompson, D. Sc., F R.S. Secretaries: Prof. J. Perry, D. Se., 
F. R. S., 31, Brunswick-square, W. C, and T. H. Blakesley, M. A., 

Volle e, Greenwich, Treasurer: Dr. E. 
Atkinson, Portesbery Hill, Camberley, Surrey. Demonstrator : 
C. Vernon Boys, F.R.S., Physical Laboratory, South Kensington. 
Other members of council: Shelford Bidwell, M.A., LL.B., 
F. R. S., W. E. Sumpner, D. Se., Major-General E. R. Festing, 
R.E., F. R. S., J. Swinburne, Prof. J. V. Jones, M.A., Rev. F. J. 
Smith, M.A., Prof. W. Stroud, D.Sc., L. Fletcher, M A., F. R. S., 
G. M. Whipple, D.Sc., James Wimshurst. 


A vote of thanks to the officers of the society was proposed by 
Mr. Swinburne, seconded by Mr. A. P. Trotter, and carried 
unanimously. 


The Chairman then invited suggestions towards improving tho 
working of the society. | 

In response, Prof. 5. P. Thompson said that as the society had 
been established 15 or 16 years, and had amply justified ita 
existence, the time had now arrived for giving fuller recognition 
to the privileges of members. He thought they had earned the 
right to be called *' Fellows," and that this ought to be signified 
by some distinctive title. 

Mr. J. Swinburne suggested thal before papers were brought - 
before the meeti they should be read by a member of the 
council If suitable, they should then be printed and proofs sent 
to members who applied for them. Mathematical papers could 
then be taken as read, and the discussions would be more inte- 
resting and to the point. It would also be an advantage if com- 
munications on kindred subjects could be taken the same day and 
discussed together. Papers on purely technical subjects should go 
to the technical societies, 

Prof. Ayrton, in reply to Mr, Swinburne, said the membera 
had the matter of papers in their own hands, for, as pointed 
out in the report of the council, if they would only send in the 
papers early enough, the secretaries would be glad to group 
them in the wa me ge tay Referring to Prof. Thompson's 
remarks, he said he had often thought it would be an advan 
to have another class of members in the shape of students, who 
should hold meetings amongst themselves. 
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| 
Mr. A. P. Trotter said the society was unique in many Qi pagos | 
ifferent grades of 


and thought it was not desirable to have d 
membership. 

Dr. C. V. Burton agreed with Mr. Trotter, and said that even 
if Prof. Thompson’s suggestion was adopted means should be 
provided that persons could be admitted into the society without 
claiming any distinction therefrom. 

Prof. 8. P. Thompson, referring to the communications brought 
before the society, said it was not necessary that all should possess 
great novelty. Descriptions of new arrangements of apparatus, 
of diagrams, and exhibits of modern instruments were of great 
interest to members. 

The Chairman pointed out that at the early meetings of the 
society exhibitions of instruments were frequent, and said the 
council would be glad if instrument makers would send apparatus 
to be shown at any of the meetings. 

The meeting was resolved into an ordinary science meeting, and 
Messrs. W. R. Bower and E. Edsen were elected members ; after 
which Prof. S. P. Thompson, F R.S., communicated a ‘‘ Note on 
Supplementary Colours." 


— — — — ——M — — 


THE NATIONAL TELEPHONE SERVICE. 


The London Chamber of Commerce held a special general 
meeting on Monday at Botolph House, Eastcheap, to consider the 
state of the telephone service in the metropolis and elsewhere. 
Sir Albert Rollit, M. P., chairman of the council, presided. 

The Chairman, in opaning the meeting, said that despatch was 
an essential element of modern business ; the saving in time being 
not only often the source of profit, but a chief means of cheapening 
production and distribution. The perfection of communication 
was of the greatest advantage to commercial classes, and it was 
clearly to their interest to carefully watch the telephone Bills now 
before Parliament. They should consider whether the fullest 
development had been given under existing conditions, and 
whether other nations obtained greater facilities, as his experi- 
ence led him to believe. In America, for instance, long 
trunk lines are in general use; in France he had had the 
opportunity of speaking from Paris to Marseilles, and no com- 
munication could be clearer. If it be the fact that England is 
behindhand, we must seriously bethink ourselves of the cause. In 
steam and other engineering we have long been in advance of other 
nat ions, and we ought at least to be equal in telephone facilities to 
other countries. As to cost, there seemed room for a very consider - 
able improvement. With regard to induction noises, no very great 
improvement over the original instrument was desirable, he 
thought; he had in his possession the second pair of telephones 
ever brought into this country, presented by his friend Prof. 
Graham Bell, and their enunciation was as good as any he had 
heard. He did not think that the difficulty with induction would 
be got over until à more general use was made of a second or 
return wire. This was a real necessity—it might add to the cost, 
but efficiency was the first consideration. Thenthere was theinternal 
management of the operating staff—experience had shown abun- 
dantly that it was bad ; latterly there had been some improvement, 
and persons’ tempers had not been tried quite so much. With regard 
to the Bills before Parliament, the question was whether com- 
pulsory powers were to-be given to private trading companies, or 
whether they should be exclusively under the Government State 
Departments. Experience with the Post Office had led one to 
conclude that wherever Government could be trusted to supply as 
good a service as private companies, there was a great advantage 
in so doing. If we could believe that the telephoue service could 
be conducted in a thoroughly efficient manner, and not, as was 
the case in the Post Office, 855 the service primarily a source of 
revenuo to the country, but to devote the profit to increase of 
efficiency, the performance of this duty should be undertaken by 
Government. An efficient telephone service was not only impor- 
tant directly in cheapening the cost of production, but indirect 
in many branches of business. Electrical engineering was a branch 
which had by no means reached ite limits ; many industries were 
now dependent on electricity, and it should be noted that electrical 
work was now the most progressive branch of science in this 
country—it underlies every other trade. It is important the 

blic should be educated and given the greatest improvements. 

his was to be done by technical education, but education would 
be of little use for persons working in the shops if one could not 
continually see progress in professional work. It was important 
to England, in this age of competition, to maintain itself at the 
head of the mechanical and scientific arta. 

Mr. F. W. Reynolds moved a resolution, to the effect that the 
Chamber should appoint a deputation to apply for an interview 
with the Postmaster-General, and express the views of the Chamber 
as to the supreme importance of the Government bringing a Bill 
into Parliament dealing with the question of providing adequate 
facilities for telephonic eee throughout the country. It 
was of extreme importance, he said, to use all the facilities 
geri at the present time, when we were severely handicapped 

all the markets of the world. In many cases, also, it was not a 
question merely of cost but of quick despatch, as in cases which 
came before his own notice. Personally his experience with the 
telephone was good —his was a private line—but he heard constant 
complaints from his friends and customers. 

The motion was seconded by Mr. J. Martin. 

Mr. Jackson asked as to the scope of the Bills before Parlia- 
ment. 

Gir Albert Rollit read out the headings of the National Tele- 
phone Company’s Bill : To open or run over any public road, erect 


posts, open or alter pipes, run lines over sewers or estuaries, place 
and repair posts on private grounds with compensation to owner, 
items as to compensation for ground taken, consent of local autho- 
rities, restitution of roads, restrictions as to impeding traffic, 

wers for stringing wires over private property, and so forth. 
Fhe New Telephone Company's Bill was for powers to enter into 
and contract with authorities for running lines in, under, or over 
every street or railway, etc., and was more permissive and 
contractual in its character. 

Mr. J. Chambers said he failed to see the object of appealing 
to the Postmaster-General. The two large companies had put 
their claims before the Chamber, and he considered the commercial 
world would be better served by private enterprise. He moved 
an amendment expressing an opinion that an efficient telephone 
service could not be given to the metropolis unless statutory 
powers were given to the companies. 

Mr. Faithfull Begg seconded the amendment. The question 
resolved itself into whether the national telephone service should 
be carried out by the Post Office or by private enterprise. He 
could quite believe the time would come when the telephone 
service of the kingdom should be controlled by Government, but 
at present he believed it far better to leave it in the hands of 
private companies. Present evidence showed that, in spite 
of the fact that the Post Office had established telephone 
exchanges, they were left without any exchange of importance 
(excepting, perhaps, Newcastle, though he did not acknowled 
this as really important) in the country, and not only so, but it 
has been beaten by private enterprise out of several towns. The 
fact was the genius of the Department was not able to deal with 
the exigencies, and it was not reasonable to leave it to the Post- 
master to develop the industry. The National Telephone Company, 
he said, had always carried economy on its banners”; it had 
commenced in tbe provinces, and had rapidly reduced the tariff to 
£10, with the exception of the metropolis, where the difficulties 
were 80 great—there was no other part of the civilised world where 
so many difficulties could be encountered. He agreed the powers 
should be hedged round, but if powers were granted to the electric 
lighting industry, why not to the telephone? He recommended the 
deputation to go straight to Government and prees for powers for 
the private companies. 

The Duke of Marlberough said that the question was one of 
enormous importance to the community at large. Very few really 
recognised yet what telephony actually was. We were accustomed 
to send down to the post office and send off our telegrams, or to 
ring p: subscribers in our own town. But from Land’s End to 
John O’Groats, any firm of importance, any subscriber to the ideal 
system, should be able to speak at once and in a few moments to 
any other person, be he in Birmingham, Glasgow, or Manchester, 
as one might speak into the next room. That is what telephony 
meant! He wished to put before the council this consideration— 
that they were members of the Empire and taxpayers, and, there- 
fore, the real owners of the telegraph monopoly. If they allowed 
the telephone to cut out the telegraph—as it undoubtedly would 
eventually—what was going to happen? Did they wish to lose the 
immense sums of money invested in their telegraph service? This 
must be guarded against. The Post Office had natural possession of 
the underground lines, and had no need of extra facilities. He would 
suggest that the inter-town trunk lines should be in the hands of 
the Post Office. No Bill could give power to a private company 
as comprehensive as the Post Office already possessed, and it was 
the duty of the taxpayers to keep these powers in their hands. 
No doubt the Postmaster has put obstruction in the way year 
after year, but he thought he should be revealing no parliamentary 
confidence in saying that he knew tbat it was the intention of the 
Postmaster-General to bring in a Bill of his own. What the terms 
were he did not know further than that it would be a Government 
Bill to give facilities for underground telephone wires. Also, 
both the private Bills were to be opposed. He thought it would 
be unfortunate if these Bills were opposed before the second 
reading, as it would be to the interest of the public that evi- 
dence should be called in Committee, and it might be advis- 
able for the Chamber to bring their influence to bear and secure 
this. He thought the laying and management of the tele- 
phone trunk lines should be in the hands of Government. As 
rded distribution of the telephone messages, he thought 
this part might be left in the hands of private companies— 
if Government took over the trunk mains, and private com- 
panies did the actual exchange work, this he thought would 
prose the best for both taxpayers and private individuals. Par- 
iament would never allow private companies to have general 

wers over the country—it was against all precedent and the 
eeling of Parliament. “The electric lighting companies had no 

eneral powers of this kind, but were under one general Act vested 
in the Board of Trade. As regards tariff, no doubt £20 was too 
much ; £12 would be sufficient, and this would allow a complete 
system of twin wires, which are absolutely necessary if a perfect 
system is to be secured. Further, a great difference must be made 
in the operating staff arrangements. With the present system in 
force in London many persons would sooner not speak at all. It 
should be perfectly ponie to 8 to six or seven persons in as 
many minutes. Still, bad as the present system was, it was ex- 
tremely useful, and he recently had the instance of a patent agent 
who avowed the telephone was worth £1,200 a year to his business. 
He urged the importance of the first resolution that a definite 
expression of opinion should be obtained from the Postmaster- 
General, whether the Government is ing to give powers to 
private companies is to bring in a Bill affordin neral powers. 

Colonel Raynsford Jackson, chairman of the National Telephone 
Company, said that what his company wished to see was the 
granting of statutory powers under which the telephone companies 


THE ELECTRICAL ENGINEER, FEBRUARY 26, 1892. 


213 


could do their work. They do not ask for special powers for 
themselves —the owes accorded to one should be accorded to 
all. The great difficulty in their way was that of way-leaves. The 
reason that the ayo was cheaper in other countries was 
simply that it could be worked cheaper. He had recently seen 
Berlin exchange, where they had 17,000 subscribers, while London 
only had half that number. The exchange there is in the hands of 
the Government, and no way-leaves are required. There are five 
exchanges with connections for 6,000 each, and about 3,500 are 
connected. The wires are run as the crow flies, and there are no 
royalties to pay. In England they are saddled with a 10 per cent. 
royalty ; where a mile of wire would be sufficient they had to 
run 14 miles. It cost them 30s. per subscriber for way-leaves, and 
the royalty came to £2 per subscriber, besides which they often 
had to encounter great cost in moving the wires to circuitous 
routes if way · leaves were not accorded or were stopped. They 
might reduce the subscription in London, but if they did, they 
would be unable to cope with the increased demand from difficulty 
with way-leaves, and they preferred to continue the high tariff— 
they simply could not connect up the additional wires. Reduction 
of tariff could only come about by accordance of fuller powers. 
They had now 22 exchanges scattered over a large area. These 
they have connected with twin wires, which lessens the sound. 
But it was only in last January, after two years' work, they 
had succeeded in connecting an adequate number of wires. The 
company recognised.as well as anyone that metallic circuite are 
necessary, but could not obtain the facilities. They had long 
applied to the Commissioners of Sewers to allow them to put pipes 
underground, but had been refused. This would have enabled 
them to give twin wires at least to all the City subscribers, which 
embrace two-thirds of the whole number connected—a long way 
towards the complete metallic circuit. As soon as they received 
powers that was the work they would at once undertake. Even now 
they had done what they could, and Croydon, Sydenham, and 
p of Kensington has metallic circuits. It is nob because they 

o not choose, but because they could not—they did the best 
they could under the circumstances. Still as to the single 
wire, he would point out that it does ite work excellently 
in many cases. All the exchan in Austria, except that 
of Vienna, are on single wires ; in Vienna they have double wires, 
because the Government has insisted on the wires being placed 
underground, and íor underground service twin wires are a 
necessity. In France it is the same—all exchanges are on the 
single-wire system, except Paris, where wires are run in the sewers. 
With reference to the question of public or private enterprise, an 
example of the course of events was to be taken from Leicester, 
where the Post Office had 133 subscribere ; when the National 
Compeny opened, the Post Office subscribers fell to 100 and the 
National had 275. In Hull they had more subscribers than the 
Post Office exchange, though it had been opened for 10 years. So 
far the single-wire system had shown itself adapted for places 
where one exchange was sufficient, where the wires are not of 
great lengths, and where they are not required to go underground. 
As to trunk mains, the National Company had now 20,000 miles of 
trunk mains over which they sent 1,600 millions of messages & 
year, at a cost of less than Id. each. When it is advised that the 
trunk mains should be taken over by the Government it could be 
seen that such a propoeal was of immense importance to the 
company, who, 8 taken the trouble, wished to reap the 
advantage. They would not agree to the taking over of the trunk 
mains alone—they would even rather the whole were taken. 

Mr. Provand, M.P., chairman of the Mutual Telephone Com- 

y, said the Mutual exchange was opened in Manchester last 
ebruary with a list of 100 subscribers. They had now 1,000 on 
the list, while the National Telephone Company had only 1,600— 
that is, ina few months they had obtained two-thirds as many 
subscribers as the National Company had obtained in 10 years. 
This was due to the better service and the lesser rates. The 
National tariff was £20, the Mutual tariff was £5 to shareholders 
(of whom there are 630), and EG to non-shareholders. They had as 
many as 1,400 on their list, of whom 930 or nearly 1,000 were 
actually connected. When it was stated that the National Company 
kept the word economy on their banner it must have been in laying 
out money, not in tariff, that was meant. When Colonel Jackson 
. had explained the high tariff as due to difficulties with way-leaves 
he must have been perfectly aware that there was another diffi- 
culty, far more important, which he had thought well to 
conceal, this was that the National Telephone Company had a 
very small amount of cash and an enormously large sum of peper 
capital. The work was done in London as bad as it could poesibly 
be done. There was not a man on the Board of the old company 
that knew his business, and though the old company passed awa 
there were still some of the old members on the present Board, 
and there was no one who could or would deal with the schemes 
from the use of the people. There were several very cogent 
reasons why the company could never be successful—the financial 
question was the principal one, and the other was that of twin 
wires. Notwithstanding what Colonel Jackson had said, there 
never would be a successful telephone service until twin wires 
were adopted throughout. Some towns might have a fairly 
serviceable system, but if any person wished to compare the two 
they could not do better than go to Manchester, where the two 
were working side by side. He would be glad to show deputations 
and let them test both the Mutual and the National, for he had 
them both in his office, and he did not hesitate to say which they 
would find by far the beat. 

Mr. Sheriff Foster, as a subscriber, said he hoped a better 
service would be the outcome of the meeting. He trusted that 
the National Telephone Company would not be allowed to absorb 
the new telephone company spoken of by the Duke of Marlborough. 


The way in which London subscribers were served was admitted 
by Colonel Jackson even to be very inefficient. They received the 
very minimum of service for the very maximum of cost. 

Mr. Sydney Morse urged that Parliament should allow the Bills 
to go into Committee as suggested by the Duke of Marlborough. 
He thought restrictions should be enforced to prevent exorbitant 
tariffs being levied, and that conditions should be inserted to 
prevent the telephone companies laying further claim (as they did 
now) to a monopoly of the earth as a return. He suggested the 
two resolutions should be amalgamated. 

The Chairman said that this was exactly what he was intending 


to proposa 
he resolution as amended was then passed unanimously as 
follows : 

* That, ih view of the importance of the telephone industry, 
and the fact that two separate companies have Bills before Parlia- 
ment, this Chamber should appoint a deputation to apply for an 
interview with the Postmaster-General, and express the views of 
the Chamber as to the supreme importance of her Majesty’s 
Government bringing a General Powers Bill into Parliament, so 
as to afford facilities for the development of the telephone not ony 
in the metropolis, but also with regard to inter-town service 
over the country, whether by private companies or by the Govern- 
ment itself.” 

The following names were handed in to be submitted to the 
council of the Chamber of Commerce as a deputation : Sir Albert 
Rollit, M.P., the Duke of Marlborough, Mr. Provand, M.P., Mr. 
F. W. Reynolds, Mr. Chambers, Mr. Bennett, Colonel Jackson, Mr. 
oia Regg, Mr. Jackson, Mr. Sheriff Foster, and Mr. Sydney 

orge. 


In the course of the meeting Mr. Wallace announced that the 
recently formed Association of Telephone Users would be regis- 
tered as a public body with members at 5s. a year, having thus a 
locus standi in all questions of Bills before Parliament, and he 
urged members and subscribers to join this association. 


COMPANIES’ MEETINGS. 


WESTMINSTER ELECTRIC SUPPLY CORPORATION. 


The ordinary general meeting of the shareholders of this 
Company was held at the Westminster Palace Hotel on Wednesday, 
Lord Suffield, chairman, presiding 

The Secretary, Mr. Frank Iago, having read the notice 
convening the meeting, 

The Chairman then said that he was not yet sufficiently 
recovered from a severe illness to address them, but perhaps they 
would allow him to move the adoption of the report and accounts 
in a formal manner. He would ask his friend Mr. Powell to do 
his (the Chairman’s) duty for him on this occasion. 

Mr. J. H. Powell, before proceeding to make any remarks on 
the report and accounts, expressed the wishes of the Board and of 
all the shareholders present that the Chairman might be restored 
to health. They had been greatly pained by the news 
of his long-continued illness, and hoped now that he had 
come among them again he might become as strong as ever he had 
been. The report having been taken as read, the speaker con- 
tinued : We have now the pleasure of oong rires J you upon the 

ion of three central stations, one in Millbank-street, which 
is practically complete—in fact, I don't think that any more pay- 
ments will have to be made with regard to it, except for some 
condensing apparatus. Then we have a central station at Eccles- 
ton-place, which, so far as plant and works are concerned, is 
almost complete. And then we have, further, the station at Davies- 
street, which is in an almost similar state. At Eccleston-place 
we are making provision for offices for the Company, offices for the 
secretary, for the engineer and his assistants, and a Board-room. 
The erection of these buildings will be completed for an amount the 
interest upon which will be very considerably less than the reutal 
we are paying for somewhat inconvenient premises in Victoria- 
street. At Davies-street we are covering the frontage with flate or 
chambers erected at no very large cost, and we expect a very 
considerable rental from them. The buildings have all been put up 
in the most substantial way, and I hope any shareholders who have 
the Áo d iion will go and see for themselves how we have com- 
bined the very best construction, without poing a all extravagant. 
I think you will all say if you see these buildings that they are 
an ornament to the neighbourhood in which they are, and I 
believe they will be surrounded by buildings of a similar 
character. e greatest care has been taken by our engineer to 
put up machinery of the best description, at the least possible 
cost, and which, moreover, I believe to be the most economical. 
But we have arrived at this result after a great many drawbacks. 
In the first place, our architect tells me that we were delayed at least 
66 days by the severe frost of 1891 ; and, moreover, the carpenters’ 
strike of that year delayed the Davies-street buildings at least six 
montbs. Yet, notwithstanding these t drawbacks, the promise 
which we held out to you at our last general meeting that we 
should be able to work from EGcléston plane within about a fort- 
night, was fulfilled almost to the letter. Within a week of our 
meeting we were able to start Eccleston-place—that is, by the 
2nd March—and on the 4th March we were able to supply light for 
her Majesty's Drawing-room with as much perfection, P believe, as 
characterises any of our lighting. Then I must tell you thab 
at the end of February of last year we had only 13,148 on 
circuit, and to show how the electric current wea e RR 
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found that in March there was an increase of 5,842 lamps ; in 
April, 9,992; in May, 60,789; in round numbers about 
22,000 cog That is, an increase of 22,000 lampe over 
and above the small number we were supplying at the end of 
February, which was only 13,148. Then by the end of June we 
were supplying about 37,000 lampe ; that was, in round numbers, 
about three times what we had been supplying in February. But 
when June came sunlight was beginning to take the place of 
electricity. People were beginning to leave town residences, and, 
notwithstanding the great increase in our lampe, we found that 
our revenue did not increase in & like proportion. However, the 
increase of lamps still went on. In June we had an increase of 
1,500 odd, in July 2,700 odd, August 2,500, and then asthe days got 
shorter the increase became larger still—4,900 (Sept. ). Altogether 
in these four months we made an increase of 11,692 lamps, which 
I think was very gratifying under the circumstances. We 
found, however, that there was no increase of revenue. The light 
of the sun kept on and people kept away, and it was not until 
October that we began to relire the great increase that we had 
e in our business; while it was not until December that we 
found that fog was our best friend, as I believe it always will prove 
to be. Towards the end of December our receipts in one weak von 
from £800 to £1,200—that is, an increase of 50 per cent. Of course 
this put a very heavy strain upon our engineer, and all who worked 
under him, and I am happy to say that the supply in that week 
was as good as it had ever been. It is still more gratifying for me to 
say, that when the following week came and the receipts for light 
at once fell down from £1,200 to their normal state of £800, the 
expenses seemed to decrease almost automatically. The figures I 
have given you will explain why the income we show on Dec. 31 
is so small—viz., because during the first part of the year we had 
comparatively few lights, and it was only as the season went on 
that the great increase took place. Again, it was only in 
November and December we showed what a valuable business we 
had. It will be interesting for you to know what is likely to be 
our income from our present circuit of lamps. I take our present 
number at the very low figure of 68,000. I may tell you that since 
December 31 the number of lamps lighted has very largely 
increased, and that we have now arrived at the figure of 75,253. 
But I will take the very moderate number of 68,000, and the still 
more moderate estimate of 10s. per lamp and that will show you 
that we should have an annual income of £34,000, instead of the 
comparatively small income which is shown in our published ac- 
counts. These accounts give our income as £19,000, so that upon a 
lamp circuit of 68,000, we shall have an increase in revenue of 
£15,000. But then, of course, these figures are very far within 
the mark. We find now that the increase in applications for light 
per month amounts to something like 4,000 lamps, and we see no 
reason why this figure should be less, although we can hardly 
expect that we shall gain the enormous increases this year that 
were shown 3 the past year. I am quite satisfied of this: if 
we supply a good light at a moderate price people will see that 
electric lighting has become one of the necessities of the age ; that 
it is necessary tor people’s comfort in their houses, and also most 
necessary for the conduct of business. In my own very small 
experience I have occasionally to go to hotels, and I always 
choose those which havs the electric light. I find that it is the 
best light, that it gives the least unpleasant heat and no unpleasant 
fumes, and I take it that every hotel and every clubhouse will 
within a very short time be obliged to avail themselves of the light 
which we offer them. Now I must again recall to your minds the 
very great „ under which we have laid during the 
past year. Anyone who had gone to Davies-street station about 
this time last year would have said that it was utterly impossible 
that we could have supplied electric light from that station for 
several months. Everything was in the greatest confusion. We 
had an enormous number of excavators, builders, bricklayers and 
labourers at work, and you know, from your own experience in 
por houses, the dust these gentlemen make about them, and 
ow destructive that dust is to machinery. Notwithstanding this, 
when we saw the business that was offered us (the very large 
business shown in our monthly increases) we thought it was 
wise in your interests to put up a temporary building and to work 
this business at any reasonable cost. The cost, I confess, was great, 
but I think that the nean SE are far out of proportion to the 
cost of producing the light. Having so far descanted upon what 
has taken place, and what are your probable requirements, it may 
naturally occur to many of you to ask me, What provision have 
you made for the future?" I think I can tell you tolerably 
accurately. We are supplying about 68,000 lamps from our 
present premises, and we find that with our existing machinery, 
either in place or on order, we have accommodation for about 
130,000 lamps. If the space &t our disposal within the existing 
buildings were utilised, we could supply from Millbank-street 
30,000 more lamps, Eccleston-place 60,000 more lampe, and Davies- 
street 75,000 more lampe, so that altogether the existing premises 
could supply 165,000 more lamps. That brings up our capability of 
supply to 295,000 lamps which I will take to be, in round numbers, 
about four times our present output; but that is not the 
measure of what we can do. We find that at Eccleston-place we 
have a very considerable space in addition, so that when the time 
comes we shall be able to enlarge our buildings there, and to 
some extent at Millbank-street also, so as to arrive at a still 
larger increase—altogether, with our extra space, we shall be able to 
supply about double the figure that I have mentioned (295,000). 
This is, I think, very satisfactory. I may tell you, in passing, that 
at Eccleston-place we shall probably have to put up a little 
more machinery to Boconimadté the extra number of lampe, 
and I think it is not unlikely that we shall have to work t 
station tolerably hard when we get to the end of our tether ; 


because I take it that the time must come, if Mayfair goes on as it 
has already begun, when we shall have to provide further accom- 
modation in that district. I won’t go on with these observations 
any further, but I will take you to something which is more imme- 
diately pressing, and that is the amount which we shall have to 
allow for depreciation of machinery. You will see that in these 
accounts we have allowed £1,000, which we consider to be both 
fair and ample. Our machinery is new, and a great deal of it was 
not thoroughly worked until towards the end of the year, and 
therefore, although everything wears as soon as it is put into work, 
we ourselves among the number, yet we thought it was only right 
that we should put a certain sum against depreciation of machinery. 
But I must not deceive you by letting you suppose that 
£1,000 will in any way be sufficient for the depreciation which 
we are likely to set against our revenue, and upon this matter I 
will quote a report of our engineer, which I believe you may 
thoroughly rely on. He says: I think it would be wise not to 
allow less than £100a week to be set apart for depreciation, paying 
all maintenance charges out of revenue, in order that the Corpora- 
tion may be able to meet the possibility of some new invention or 
improvement being so rapidly matured as to make some of our 
machinery obsolete.” In passing, I may say that our machi- 
nery is of the best and newest description, but electric lighting 
being a new invention there is no knowing what develop- 
ments may take place, and so I a agree with our engi- 
neer. I ought not to say that agree with him because 
I am no one and he is everybody, but I thoroughly confirm 
all that he saysin this matter. The speaker then continued his 
reading of the engineer’s report, as follows: ‘‘So far as we at 
present know there is no astounding economy to be made in the 
cost of production of electric light. Economies in detail will, 
of course, be effected, and the cost of production will be 
reduced as the total output increases. But any economies at 
present must be the straightforward results of thorough good 
management and unremitting atteution to details. If some happy 
inventor succeeds in showing us how to provide light by elec- 
tricity without producing heat, there will be an enormous saving 
at once. Many inventors have been at work at this for a long 
time, but as yet they have not attained any results, so 
far as I know, of any commercial importance. No one 
can deny that within a reasonable number of years some 
such discovery may be made, although at present the very 
best work that has been done does not seem to have pointed 
out to us the right path. It is right to remember, however, that 
steam boilers, engines, mains, dynamos, etc., will be required 
whatever system may be the system of the future, and although in 
all probability dynamos different from those at present in use will 
be required, the rest of the plant may quite possibly remain 
unaltered. In any case, the change of dynamos would be common 
to every supply company, and not peculiar to one, so that we 
should be still in quite as good a position as any company." 
These figures, £100 à week, have not been adopted by the Board, 
but I may say that we have such very great confidence in Prof. 
Kennedy’s figures, that I do not doubt we shall see the wisdom 
of adopting them and the policy which he recommends. The tax 
on the energies of the Board during the construction of the works 
has been very heavy, and it is no small credit to those who started 
this Company—of whom I was not one—that they 30 accurately 
calculated the requirements of the districts. They said that it 
would require £300,000 to start this business, and we have 
managed to keep within that mark for the districts that were 
allotted to us. But I should not be doing my duty if I were to 
claim for myself, and I am eure my colleagues would not wish for 
a moment to take credit to the Board for the results that I have 
put before you—they are mainly produced by the foresight, the 
constructive power, and the unfailing energy of our superinten- 
dent engineer (Prof. Kennedy). It would be wrong of me to attempt 
to take credit for anything of this kind, unless I put his name 
prominently before you. He has always kept his work well 
within his estimates. Not only have I been struck by his 
accuracy in figures and his power of design, but also by his readi- 
ness to take advantage of every appliance which has been invented 
to reduce the cost of working, and I should say that no company 
has carried out similar works at a less cost or with greater 
success. I believe that no company within two years of its active 
existence has been able to supply tbe public with so many lighte, 
or 80 well, and for that result you should in a great measure thank 
Prof. Kennedy. I must also single out your architect (Mr. C. S. 
Peach) for much praise. He has evidently entered into the spirit 
which has throughout animated tho Board. He has worked well and 
cordially with Prof. Kennedy, and in every dispute that we have 
had—and people carrying on large buildings cannot avoid 
disputes — with adjoining owners, he has not only kept 
us free from litigation, but with the help of the common sense he 
always carries about with him has succeeded in making good 
settlements for us. I must also say words of praise in favour of 
Captain Bax and our whole staff. Captain Bax has been most 
successful in getting customers and dealing with them after we 
had obtained them, and now that our business is likely to be one 
more concerning administration than construction, I believe that 
he will cordially work with us and will be a great helping hand 
towards carrying out the policy which Prof. Kennedy has put 
forth in the report which I have read to you. (He then poiuted 
out a diagram on the wall, en which different coloured lines repre- 
sented the number of lamps installed, the amount of revenue, and 
cost of 55 pointing out that the line representing 
revenue bore out what he had said—viz., how during the summer 
months the revenue ran down and the expenses were slowly 
climbing up, but how matters were righted when the 
short days and fogs came on.) Continuing, the speaker 
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said: I have only one or two remarks to make on this chiefly in 
answer to & shareholder who has written to the Secretary, and 
who wished me to answer the question at the meeting. The 
question was, How is it that our cost of generating electricity 
appears to be so high in comparison with the cost of another 

company?” The reason is that that other company began with a 

business at the beginning of 1891, and that we, as you will 
see from that diagram, had hardly any business at all. But durin 
the whole of the year we were obliged to have an engineering staff 
todo the small business, and it was not until we had reached 

September or October that we actuall id our working 
expenses. It could not be otherwise. e had three stations, 
we had three resident engineers, and a number of people 
about us that we could not possibly discharge—in fact, we could not 
carry on the business without them—and therefore the cost of 

Beratung the electricity apes to be comparatively high. But 

you will go into details I think you will find that our coet is 

quite as low as the other company’s, and that the explanation I 
have given you is ample for the purpose. I will conclude my 
remarks by seconding the adoption of the report, and beg to say 
that if any gentleman here requires any explanation of the 
Mou or the report, my colleagues and I will be most happy to 
give it. 

A question put by Mr, Wm. Cooper as to the issue of £30,000 in 
debentures having been answered and proved to rest on a mis- 
apprehension, due to absence abroad, 

Mr. Fitch, the writer of the letter alluded to by tho Deputy- 
Chairman, said tbat he drew attention particularly to the coal ex- 
penditure, which was F £700 more than another 
company. He also alluded to the cost of oil, waste, and water, 
which was between £300 and £400 more than in the other company. 

Prof. Kennedy, at the request of the Chairman, answered this 
question. He said that at the time of year when they were 
worsing ny no means economically—viz., at the beginning of the 
year—they had a temporary station at Davies-street, which was 
using 50 per cent. more coal per unit than was used now. When 
they wers first started, the stations at Davies street and Eccleston- 
place were using more coal proportionately than was the case 
now. The 3 was comparing the work of the Company 
with 10, 000 lamps going in January, with the work of a company 
beginning with 30,000 lamps at the same time. He had been 
through the accounts very carefully, and the cost in pence for the 
last two quarters, when they had had a considerable number of 
lights on. had been precisely that of the company alluded to by Mr. 
Fitch, and the total sum paid by them and by the Westminster 
Company per unit was about the same. The cost of stores, 
water, and oil was a little less with the Westminster than with 
the other company. He trusted that next year they would be 
the most economical of all the companies. There was no fair 
comparison between a year in which they had been working 
upwards under difficulties, like last year, and & year such as 
ui were now beginning with a fairly full load on. 

he Chairman then put the motion adopting the report and 
accounts, and it was carried unanimously. 

A Shareholder asked as to the prospect of a dividend. 

Mr. Powell said they had not discussed the matter. They 
dealt with facte and not with prophecies, and would rather wait 
and see the result of the next six months’ working. As soon as it 
was possible to declare a dividend they would do so. 

The Chairman concurred, remarking that he thought the 
honourable proprietor would see that they were in a fair way to 
success. 

Mr. Reed proposed the re-election of Messrs. Cooper Bros. and 
Co. as auditors. This was duly seconded, and carried. 

Prof. Kennedy invited shareholders to go over the Company's 
stations, as he was sure they would be interested in what they 
saw there. 

_A vote of thanks to the Chairman for presiding under excep- 
tional difficulties, and to the Board, was heartily accorded on the 
proposition of Mr. Mark Stewart, M.P., seconded by Mr. Cooper, 
and the proceedings closed. 


BIRMINGHAM ELECTRIC SUPPLY COMPANY. 


The second annual meeting of this Company was held on Thurs- 
day week at the offices of Company. Mr. H. Buckley presided. 
he Chairman, in moving the adoption of the report (see Z. E. 
for February 12th), said the close of the financial year was altered 
from the 31st March to the 31st December to meet the require- 
ments of the Board of Trade. The accounts showed a profit of 
£713. 168. 4d. ; but although the number of lights on the 3lst 
December was 5,480, that was not the number of lamps earning an 
income during the nine months. The average number of lam 
was 3,135, or, in other words, tbe earning power of the 5, 
lamps was only for 5:15 months. They commenced in April with 
795 pe only, but that number increased to 5,192 lampe earning 
an income, although there were 5,480 on order. At the present 
time there were more than 6,100 lampe on order. Thecurrent had 
been taken by various classes of the community, including hotels, 
clubs, public buildings, institutions, restaurante, shope, banks, 
insurance officee, general offices, and a theatre. The demand for 
the light had been most satiafactory, and during the coming year 
it would be necessary to extend their mains and make some 
increase in their engines and dynamos in order to be prepered for 
an extension of their business, and to meet any temporary difficulty 
which might occur through their pent getting out of repair. 
Mr. O. A. Harrison seconded the resolution, which waa carried. 
Messrs, J. F. Albright and G. H. Johnstone were re-elected 
directors, and Mesars. Sharp, Parsons, and Co, auditors. 
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INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS COMPANY. 


The twenty-eighth ordinary general meeting of this Company 
was held at Cannon-street Hotel on Tuesday, Mr. S. William 
Silver, chairman, presiding. 

The Secretary, Mr. Wm. J. Tyler, having read the notice con- 
vening the meeting, 

The Chairman moved the adoption of the report and accounte, 
together with the declaration of a dividend and bonus for the year 
at the rate of 124 per cent. The amount carried forward was, he 
said, £42,073, after adding £25,000 to reserve. He wished to 
impress upon shareholders the fact that the amount of their share 
capital was very small when they considered the nature and extent 
of their business. By looking at the accounts (vide last issue of 
the Electrical Engineer) they would see that the first item of their 
‘asseta and expendituro" was £70,000 more than the whole of 
their subscribed share capital, and yet some shareholders did not 
see the advantage of their reserve fund. But it was necessary. 
fact, the working capital, with the reserve added, was too small to 
enable them to undertake extensive contracts when offered. "They 
must remember that cable contracts were gener ly large ones ; 
and when two or three came to be open for tender about the same 
time, contractors needed a large command of capital to deal with 
them. Taking all these facts into consideration, the Directors 
thought the time had come for them to set to work to still further 
increase their capital, and their present intention was to issue some 
new shares. They would, of course, issue them at a premium, and 
they proposed to offer them to shareholders in proportion to their 
holdings, so as to give to each one an piis. ER opportunit 
of increasing his stake in the Company. Machinery and build- 
ings, both in this country and in France, were now so complete 
as to put the Company in a very favourable position as manufac- 
turers. Their prospects, also, he would add, were very encou- 
raging. It was his painful duty to inform shareholders of the 
death only last week of his old and esteemed colleague, Mr. Neil 
Bannatyne. 

Mr. Abraham Seott having seconded the motion for the 
Xr ee of the report, 

The Chairman invited remarks from any shareholder who might 
fee] in a questioning humour. 

Mr. Cochrane was not struck with the brilliancy of the return 
to shareholders in view of the fact that Directors were handlin 
a reserve fund fully equal to three-fourths of the capital on whic 
dividends were paid—viz., £416,000. He proceeded to criticise 
the remuneration of the Directors. 

Mr. Swete alluded to the way the reserve fund was invested, a 
subject on which he wanted more information, and also to the 
remuneration of the Directors, and thought it would be better to 
make it a fixed sum (at present the Directors receive additional 
remuneration when the shareholders have received 10 per cent.). 

The Chairman did not think Mr. Cochrane’s general remarks 
called for any reply. In answer to Mr. Swete, however, he would 
point out that the way the reserve fund was invested was clearly 
stated in the assets as being in premises and stock. He then put 
the motion, which was carried unanimously. 

The reelection of Mr. Abraham Scott and Mr. A. Weston 
Jarvis, M.P., as directors, was proposed by the Chairman 
seconded by Mr. Marsham, and carried nem. dis. 

Mr. Weise having been re-elected auditor, on the proposition of 
Mr. Hanson, soconded by Mr. Cochrane, 

The proceedings closed with a cordial vote of thanks to the 
Chairman and Directors, the name of Mr. Matthew Gray, 
managing director, being specially mentioned. 


COMPANIES’ REPORTS. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE 
COMPANY. 


The report of the Directors for the year 1891 states that the 
accounts for the year show a net profit of £85,199, after charging 
the interest on the debentures. To this sum must be added 
£61,524 brought forward from last year, making a total of 
£146,724. From this amount is deducted the interim dividend of 
5 per cent., paid July 14, 1891, amounting to £22,410, leaving 
£124,314 to be dealt with. Of this sum the Directors propose to 
distribute a dividend of £1. 188. per share, absorbing £67,230, 
being at the rate of 15 per cent., and making, with the amount 
already paid, a total dividend for the year of £2. 8s. per share, or 
20 per cent., free of income tax, leaving £57,084 to be carried 
forward to the next account. 


NEW COMPANIES REGISTERED. 


Electro-Automatic Fire-Extinguishing Company, Limited. — 
Registered by Fox and Joy, 59 and 60, Chancery-lane, W.C., with 
a capital of £12,500 in £1 shares. Object: to carry into effect an 

reement, expressed to be made between Charles M. Martin (of 

o. 8, Imperial-buildings, Holborn Viaduct) of the one and 
this Company of the other part, for the acquisition of certain 
letters patent, patent rights, etc., and to develop and work the 
same, and to carry on in all its branches the humne A a wano- 
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facturer and vendor of fire-extinguishing apparatus. Registered | 3211. An improved electric switch. Frederick Brown, 37, 


without articles of association. 


BUSINESS NOTES. 


City and South London Railway.—The receipts for the week 
ending 21st February were £827, against £718 for the corre- 
sponding period of last year, showing an increase of £154. As 
compared with the week ending February 7th, last week's receipts 
show a decrease of £54. 


Direct Spanish Telegraph Company. —The Directors have to 
recommend the payment of a dividend of 10 per cent. per annum 
on the preference shares, and of 4 per cent. on the ordinary shares, 
making, with the previous half-year's dividend, a total distribution 
of 44 per cent. for the year on the ordinary shares. 


Electrio Traction.—In connection with another note in this 
column, we are informed that Mr. W. S. Graff-Baker, who has 
been the representative of the Thomson-Houston International 
Electric Company's electric traction system in Great Britain, will 
continue to devote himself exclusively to the introduction of the 
system, with headquarters at the Company's offices, 35, Parliament- 
street, Westminster. 


The Thomson-Houston System.—The Thomson-Houston Inter- 
national Electric Company, of 35, Parliament-street, S. W., inform 
us that they have just transferred all their business in Germany, 
Austro-Hungary, European and Asiatic Russia, Finland, Sweden, 
Norway, Denmark, Holland, Belgium, Switzerland, Turkey and 
the Balkan States, connected with the introduction and ure of the 
Thomson-Houston eystems of electric lighting, power, tramways 
and mining apparatus, to the Union Electricitiita Gesellschaft, of 
Berlin. The manager hitherto of the Hamburg office of the 
Thomson-Houston International Electric Company, Mr. Louis J. 
Magee, will take an active part in the management of the new 
company, as its technical director. All business in Europe, in 
countries other than those named, remains under the direct 
management of the Thomson-Houston International Electric 
Company, and will be cared for from the general European office 
of the mpany, No. 7, Rue du Louvre, Paris, where a competent 
staff of engineers will be kept, and from which office all informa- 
tion and estimates will be cheerfully furnished. Mr. E. Thurnauer, 
who for several years has been in charge of the Paris office of the 
Thomson-Houston International Electric Company, has been 
Appointed by the Board of Directors the general European manager 
of the Company, and will have sole charge of all its affairs in Con- 
tinental Europe, Great Britain, and Ireland. The London office 
of the Company will remain at 35, Parliament-street, Westminster, 
S.W., although the lighting business for England and Ireland will 
be conducted by ite long time agente, the Laing, Wharton, and 
"dg Construction Syndicate, Limited, of 38, Parliament-street, 


PROVISIONAL PATENTS, 1892. 


FEBRUARY 15, 

Improvements in the electrometallurglo extraction of 
zinc. George Nahnsen, 38, Alexander-strasse, Berlin. 
(Complete specification. ) 

FEBRUARY 16. 

Improvements in electro-medical appliances. Percy 
Albert Craven, 9, King's-road, Wimbledon, Surrey. 

. Improvements in systems of electrical distribution of 
heating currents. George Dexter Burton, 52, Chancery- 
lane, London. (Complete specification.) 

. An improvement in the construction of electric incan- 
descent lamps. Frederick Hoyer, 1, Maghill-street, 
Liverpool. 

. Improvements in and relating to the lighting of railway 
vehicles by eleotricity, and to apparatus therefor. 
Henry Harris Lake 45, Southampton-buildings, London. 

(The Consolidated Car-heating Company, United States.) 
(Complete specification. ) 

FEBRUARY 17. 

Improvements in electric meters. Sebastian Ziani de 
Ferranti, 24, Southampton-buildings, London. 

Improvemonts in generating, transmitting, and utilising 
currents of high tension, and in apparatus used for 
these purposes. Sebastian Ziani de Ferranti, 24, 
Southampton-buildings, London. 

Improvements in electrical primary batteries. Charles 
Thompeon, 18, Buckingham-street, Strand, London. 

Improvements relating to galvano-plastics or the electro- 
deposition of metal Pierre Henry Bertrand, 4, South- 
street, Finsbury, London. 

FEBRUARY 18. 

Improvements in electric globe and shade holders. 
John Whitehead, 42, Anglesey-street,  Lozells, Bir- 
mingbam. 

Indicator of railway stations by electricity. Julius 


Heinrich Ahrens, 100, Belsize-road, Swiss Cottage, 
London, 


2913. 


3112. 
31 13. 


3114. 
3120. 


3145. 


dl. 


Chancery-lane, London. 

3212. Improvements in the application of electric light to 
roundabouts, and the like, which improvemonts are 
also applicable to advertising purposes. Frederick 

Brown and Patrick Collins, 37, Chancery-lane, London. 


FEBRUARY 19, 


. Improvements in apparatus for electrically signalling 
the engine-drivers or the guards of trains. George 
Wilson, Bank-buildings, George-street, Sheffield. 

Improvements in apparatus to be used in connection 
with electrically-driven machines. William Stepney 
Rawson, Charles Scott Snell, and Woodhouse 
Rawson, United, Limited, 88, Queen Victoria-streeb, 
London. 

. Improvements in electrical switches suitable for use in 
connection with electric launches and the like. Charles 
Scott Snell, and Woodhouse and Rawson, United, Limited, 
88, Queen Victoria-street, London. 

. A gear spring lock action for glass holders of globes used 
on chandeliers, brackets, electroliers, eto. Henry 
Bisseker, 11, New Bartholomew-street, Birmingham. 

Improvements in materials or compounds to be used in 
the manufacture of moulded articles, such as door 
handles, insulaters for electrical purposes, boxes, 
toys, and other articles of the like kind. James Lang, 
35, Southampton-buildings, London. 

. Improvements in the method of and apparatus for 
lighting by electricity ciroular switchback railways. 
William Mitchell, 8, Quality-court, London. 

. Improvemonts in electric arc lamps, specially applicable 
to search-lights. John Henry Tonge, and Latimer Clark, 
Muirhead, and Co., Limited, 24, Southampton-buildings, 
London. 

Improvements in tubular electrical conductors. Ernest 
Payne, 28, Southampton-buildings, London. 

Improvements in electric meters. Caesar Vogt, 38, 
38, Chancery-lane, London. 

. Improved means for effecting the connection of electrical 

conductors. (Clement Johnson Barley, 47, Lincoln's-inn- 

fields, London. 


3233. 


3240. 


3291. 
3297. 


FEBRUARY 20. 

Improvements in, and relating to, the utilisation of 
alternating currents of eleotricity for producing metive 
power, for charging storage batteries, and for other 
electro-mechanical and electro-chemioal operations. 
Charles Barnard Burdon, 71, Raleigh-road, Hornsey, 
Middlesex. 

Improvements in dynamo-electric machines. Thomas 
Lynch Hemming, 12, Cherry-street, Birmingham. 

Improvements in stoves applicable especially to thermo- 
electric stoves. William Robert Renshaw, 24, South- 
ampton-buildings, London. 


3314. 


3306. 
3379. 


SPECIFICATIONS PUBLISHED. 


1880, 
3880** Electric conductors. (Amended.) Jensen. 
Electric Light Company’s disclaimer.) 8d. 
1887. 
16623* Dynamo-electric generators, eto. (Amended.) Goolden 


(Edison 


and Atkinson. 8d. 
1891. 
2046. Electrically-propelled vehicles. Hutchinson. 8d. 
4588. Electric lamps. Munro. Gd. 
5329. Electric safety lamps. — Bristol. Sd. 


. Electrical dynamo machines. Harper. 6d. 

. Electric, eto., lamps. Clift. 6d. 

5802. Incandescent electric lamps. W. and A.J. McGeogh. 6d. 
20699. Electric indicator. Thatcher and Devereux. 8d. 


22785. Dynamo-electric machines. Pyke and Harris. Gd. 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Name Paid. Wednes 
dax 
Bui!!! ² ⁵ĩðͤ ( ³ĩð VE REA MENS NP EA SA — 33 
FFII... FCC — 2 
India Rubber, Gutta Percha & Telegraph Co. ....| 10 213 
House- to- Housssssee eene eene ort oes 5 5 
Metropolitan Electric Supply. q. — 81 
London Electric Suppftft . . 6 ls 
l! ³⅛VWA.. ¶⁰y CERE i VES 8j 44 
Sis % y ³ĩðVqu ͤ — 8j 
National Telephoͤnn n eee b 4i 
Eleotric Construction .... 10 61 
Westminster Tlect rio . p | 64 
Liverpool Electric Suppl. . . {| 3 23 
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NOTES. 


Dewsbury is anxious to have the best system of central 
station lighting. 


Blackpool Town Council have decided to extend 
their electric lighting. 


Lille.—It is proposed to use gas engines coupled direct 
with dynamos for the central station at Lille. 


Telephone Bill.—We understand that there are over 
100 opponents to tho National Telephone Bill. 


Gloucester. Why should not the new Gloucester 
municipal buildings be fitted with electric light 1 


Dresden —A committee has been appointed to procure 
plans and estimates for a central lighting station. 


Alternate-Current Motors.—The Fremdenblatt news- 
paper, of Vienna, is printed by alternate-current motors. 


Sutton Coldfield.—The promoters of the Sutton 
Coldfield Electricity and Gas Bill have dropped their 
scheme. 


Paddington Central Station is being proceeded 
with energetically, much of the machinery being placed in 
position. 

Gibraltar. — The specification for the lighting of 
Gibraltar by electric light will not be settled definitely 
until after Easter. 


Electricity in Gas Werks.—The Compagnie 
Parisienne du Gaz has installed a complete electrical labora- 
tory in their works. 


Electro-Harmonic.—The concert of the Electro- 
Harmonic Society is a ladies’ night to-night (Friday) at 
eight, at the St. James’s Hall (Banquet-room). 


The Electric Combination of the Thomson- Houston 
and Edison Companies in America is to take the name, we 
hear, of the General Electric Company of America. 


Halifax.—The Technical Instruction Committee have 
resolved to obtain tenders for a new technical school. 
These ought to and probably will include electric light. 


Birmingham.—Messrs. Fowler and Lancaster have 
been awarded the contract for lighting the Grand Theatre, 
Birmingham. Both arcs and incandescents will be used. 


Scarborough.—A provisional order was obtained last 
session for Scarborough. Nothing more has yet been done, 
but it is expected that further steps will be taken shortly. 


Burnley.—The Burnley Gas Committee have received 
the report of the electrical engineer on the supply of the 
electric light, and resolved to make application to borrow 
£25,000 for plant. 


New Telephone Company Bill.—The second reading 
of this Bill, for the rejection of which motions had been 
put down by Mr. Kimber and Sir A. Rollit, has been post- 
poned to the 8th inst. 


Edison-Swan Cempany.—Major Flood Page has 
been elected a director of the Edison-Swan Company in 
the vacancy caused by the death of Mr. Leyland, being also 
elected deputy-chairman. 


The St. Panoras Vestry have given notice of the 
withdrawal of their deposited Bill, under which powers 
were sought to borrow £360,000 for the electric lighting 
of the whole of the parish. 


East London.—4A. new electric lighting company is in 
process of formation, with the object of supplying the 
electric light to offices and houses and public institutions 
in the eastern districts of London. 
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The Institution.—At the next meeting of the Institu- 
tion, March 10, the discussion on alternate currents will be 
concluded, and a paper read by Prof. Hughes, F.R.S., on 
* Oi] as an Insulator," illustrated by experimenta. 


Isle of Wight.—By a majority the Local Board of 
West Cowes has decided to consent to the application of 
the Isle of Wight Electric Lighting Company to the Boar ` 
of Trade for powers to light West Cowes by electricity. 


Universal Pliers.—Dr. O. May, of Frankfort, has 
designed a pair of electrical engineer's pliers, which fulfil 
four purposes pointed pliers, wire-cutters, metal shears, 
and hole-puncher. It should be an extremely useful tool. 


Roundhay Tramway.—The success of the Rounday 
electric tramway amongst the inhabitants of Leeds seems 
perfectly assured, and active steps are being taken to 
bring into shape the project for a further extension of the 
Jine. 

Aston.—At the meeting of the Aston Local Board the 
proposal of the Baths Committee, that the offer of the Free 
Library Committee to pay £32 per annum for the supply 
of electric light to the Free Library be accepted, was 
adopted. 

Arc Lamps for Shops.—Where a richly-dressed 
window is lighted with arc lamps it is sometimes very 
awkward to get at the lamp for trimming. In Berlin lamps 
in such places are not suspended, but sent into the window 
on runners. 

Indian Telegraphs.—The telegraph has been ex- 
tended from Bhamo to Nampoung post on the Chinese 
frontier. There is now a gap of only 65 miles between 
the terminus of the English wire and the Chinese telegraph 
station at Momein. 

Coast Telegraphs.—The Clyde Steamship Owners’ 
Association has forwarded to the House of Commons a 
petition praying for the establishment of a coast line of 
telegraph connecting all the coastguard stations and light- 
houses of the Clyde. 

Blackpool Tramway Bill.—The Blackpool Electric 
Tramway Company, through their agents, have deposited in 
the Private Bill Office of the House of Commons a petition 
praying to be heard by counsel against this Bill when it 
reaches the committee stage. 

Physical Society.—At the Physical Society, Science 
Schools, South Kensington, to-day (Friday), at 5 p.m., 
Prof. S. P. Thompson will bring forward “ Modes of 
Representing E.M.F.’s and Currents,” and Prof. Perry will 
read a paper on ** Choking Coils." 


Examinerships.—The University of London, on April 
27, will elect examiners (amongst others) in physical 
science; salaries, £210. The present examiners are Prof. 
G. F. Fitzgerald, F.R.S., and Prof. Oliver Lodge, F.R.S., 
who are offering themselves for re-election. 


Walsall.—The Corporation of Walsall, as will be seen 
from their advertisement, are inviting tenders for supply 
and erection of a central electric light station. Particulars, 
with plan, can be obtained from Mr. John R. Cooper, town 
clerk. Tenders to be sent in by April 9th. 


Mexborough (Yorks.) Local Board is considering 
the question of purchase of gas works. Gas is 3s. 6d. a 
1,000, which is high for a Yorkshire town. The Board 
had better consider an electric lighting scheme. They will 
have to do this some day, and why not now 1 


Aberdeen Library.— The librarian has been instructed 
to enquire into the possibility of lighting the building by 
electricity, and to ascertain if the directors of the infirmary . 
which, it will be remembered, is already lighted—ay”; 


in a 
position to supply current for such a purpose. 
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British Representation at Chicago.—A meeting 


of the London Chamber of Commerce will be held on 
Friday, March 11th, at 3.30, at the Mansion House, under 
the presidency of the Lord Mayor, in connection with the 
British representation at the Chicago Exhibition. 


Proposed Pacific Cable. A Reuter's telegram from 
Sydney states that the New South Wales Government is 
willing to subsidise the section of the Pacific telegraph 
cable between Queensland and New Caledonia on condition 
that Government messages shall be transmitted free. 


Boiler Patents.—Models of Messrs. Zahikian and 
Michaux's patent arrangement for prevention of boiler 
inerustation, and consequent saving of fuel, are to be seen 
at 90, Victoria-street, Westminster. A small syndicate is 
being formed, with offices at 1, Quality-court, Chancery- 
lane. 


Central Station Cranes.—The Gas Committee of 
the Manchester Corporation invite tenders for the supply 
of cranes to their electric light station, by March 10th. 
Applications, accompanied by a deposit of two guineas, to 
be made to Mr. Nickson, Gas Department, Town Hall, 
Manchester. 


Bulgarian Telegraphs.—With a view of improving 
telegraphic communication between Adrianople, Philip- 
popolis, and Sofia, the Bulgarian Government proposed to 
establish a telegraph line between Doblintza, Djoumaa, 
Eghri-Palanka, and Kustendil. It has been decided to 
undertake the works. 


Municipal Engineers.—The Incorporated Association 
of Municipal and County Engineers will visit the West 
Brompton and the Kensington Court electric lighting 
stations on Saturday, March 12. A considerable number 
of the members will visit the Crystal Palace Exhibition on 
the previous evening. 


Coventry.—At the meeting of the Coventry City 
Council on Tuesday, on the proposition of Mr. West it was 
decided that a deputation from the Council visit the 


Electrical Exhibition at the Crystal Palace, with the view | 


of obtaining information as to the production and distri- 
bution of the electric light. 


Lytham Pier.—Mr. J. Stevenson, chairinan of the 
Lytham Pier Company, intends visiting the Crystal Palace 
Exhibition in a few days, with reference to electric lighting 


on the pier, the directors contemplating lighting the pier | 


throughout by electricity, a building for the storage of 
the necessary appliances having already been put up. 


Leeds.—The Leeds Town Council have authorised the 
expenditure of £500 by the Corporate Property Committee 
to provide a new installation of electric light for the free 
public library. Alderman Gibson thought it was better at 
once to remove the machinery to a separate building, as it 
caused vibration, even if the cost were more. It is proposed 
to add 133 lights. 


Mansion House.—We are asked to notify that the 
private view of their electric light installation at the 
Mansion House announced by the Planet Electrical Engi- 
neering Company for Tuesday, March 1, has been post- 
poned to Monday evening next, the 7th inst,, between 
6 and 10 p.m, to enable the Lord Mayor and Lady 
Mayoress to be present. 


Battersea.—At the meeting of the Battersea Vestry 
last week, the Electric Lighting Committee recommended, 
ziwith regard to the application by the Putney and Hammer- 
"th Electric Light Company for a provisional order, that 
3 ^^ as the company were prepared to supply electrical 

: = di» Vestry should consider the advisability of light- 
London, 


ing the public streets by electric light. The matter was 
adjourned for three months. 


New Telephone Company.—A Pioneer Telephone 
Company has been formed, lists closing yesterday, to take 
over the Mutual Telephone Company of Manchester, and to 
provide the necessary capital for the New Telephone 
Company, Limited (whose Bill is now before Parliament), 
in the same way as the Pioneer Lighting Oompany did for 
the City of London Company. 


City Lighting.—The City of London Electric Lighting 
Company has been making itself pretty evident to financiers 
lately, not in any occult way, but in the purely practical 
fashion of taking up the pavements of Old Broad-street to 
lay their pipes and conductors. Long lengths of streets 
ate now laid, both here and as far as Fenchurch-street 
Station. The light will soon be at the disposal of the 
magnates of the City from Aldgate to St. Paul’s. 


Telephone to Ireland.—We are authoritatively 
informed that there is no foundation whatever for the 
report circulated in some quarters that a telephone cable is 
to be laid to Ireland. No such idea is contemplated. A 
new telegraph cable is to be laid, which perhaps may have 
given rise to the rumour of the establishment of a tele- 
phone line—an enterprise, however desirable, considered 
beyond practical range of accomplishment at present. 


Omnibus Lighting.—The London General Omnibus 
Company has found the use of pocket electric lamps so 
useful to its ticket inspectors that the whole staff is now 
fitted. The lamps have been supplied by the Bristol 
Electric Lamp Company, and the number of lamps amounts 
in all to 60; they are of 1 c.p. or 2 c.p., weight inclusive 
Ab. each, secondary battery. The cost is 8d. per lamp per 
week. The omnibus company is to be congratulated upon 
their initiative. 

Nottingham.—The Nottingham Town Council decided 
some time ago to establish a central electric lighting 
station. They have empowered a committee to draw up 
a specification of the works and plant required, with an 
estimate of the cost. The committee have recently visited 


| the Crystal Palace with the idea of informing themselves 


upon recent progress in electrical practice, but will not 
arrive at any definite decision without the assistance of one 
or more experts. 

Spanish Telegraphs.— Tenders are required on 10th 
March by the Direction Generale des Posts, 10, Calle de 
Carratas, Madrid, for 25,000 porcelain telegraph insulators 


(if. 50c.), 3,000 ditto for telephone (80c.), 16,260 poles 
| various sizes, 60 tons 4mm. wire (441f. per ton). Caution- 


money 5 per cent. Also, 12th March same address, 12,845 — 


| poles; 14th March, 20,000 insulators (1f. 50c.), 85 tons 


bronze wire, 3mm. (3,200f. per ton); and 26th March, 
40,000 zinc cylinders. 


Minehead,—Mr. G. Hayward has had the electric 
light introduced into his mineral-water factory and other 
parts of his premises, The installation consists of a 
40-light compound-wound dynamo driven by a 3-h.p. Otto 
high-speed gas engine. The wiring of the premises and 
fixing all the various lamps, switches, fuses, and other 
fittings were entrusted to Messrs. King, Mendham, and 
Co., of Bristol, Mr. R. Clark and Mr. M. Capron assisting 
their electrician, Mr. A. Rouch. 


Derby.—At the meeting of the Derby Town Council on 
Wednesday, the Mayor moved that the Electric Lighting 
Committee be authorised to take steps to obtain an exten- 
sion of time for the laying of the electric mains in the 
compulsory area of the borough as defined by the electric 
lighting order, 1890. He stated that the time uuder the 
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present order would expire on August 4th, and he under- 
stood from Sir Frederick Bramwell that if an extension 
was granted it would not exceed three months. The 
motion was agreed to without discussion. 

Gas Engines for Theatres.—The London County 
Council have adopted a series of rules and regulations with 
regard to the electric lighting of theatres and other places 
of entertainment. One is that gas engines employed in 
this connection are to be placed in rooms so adequately and 
continuously ventilated that no explosive mixture of gas 
can accumulate by any leakage from the engine in the 
event of any of the gas-cocks being left turned on. A 
hood, connected with a pipe carried into the external air, 
is to be fixed over the ignition-tube, when this is used. 

Electric Traction Finance.—A meeting of the 
Society of Engineers will be held at the Town Hall, West- 
minster on, Monday next, March 7th, at 7.30 p.m., when a 
paper will be read on “Electrical Traction and its 
Financial Aspect,” by Mr. Stephen Sellon. The following 
is a synopsis of the paper: Object of paper; accumulator 
system ; overhead system; conduit system; National 
Telephone clauses ; Roundhay electric tramway ; working 
expenses in America ; Blackpool electric tramway ; Waller- 
Manville system; the commercial question; cost of con- 
struction for horse, cable, and electricity ; comparison of 
working cost for each system. Visitors are admitted. 

Band Music by Telephone.—An interesting and 
amusing instance of the officacy of the London-Paris tele- 
phone occurred the other day which is worth recording. The 
Salvation Army band were marching from the Royal 
Exchange playing the “ Marseillaise," when an idea struck 
the members present in the telephone-room. The windows 
and doors were thrown open and the attendant at the Paris 
end was asked if he could hear anything. The response 
(in French) was immediate, “Yes, I can hear a band playing 
the ‘ Marseillaise.“ That a band of music playing in the 
streets of London could be plainly distinguished in Paris is, 
we think, a sufficiently striking marvel of the nineteenth- 
century science. 


Dynamo-Electric Machinery.—The new edition of 
Prof. Silvanus Thompson’s work on the dynamo will be 
published in about a fortnight. Considerable alteration 
has been made, the whole has been practically rewritten 
and brought up to date, large additions have been made, 
and an appendix containing diagrams and working 
drawings greatly add to the usefulness and practicability 
of this most useful and practical of technical books. The 
size will reach 800 pages, and the price, we understand, 
will be slightly raised, making the net selling price equal 
to the present published price—viz., 16s. The appearance 
of the new edition has long been awaited with interest by 
students and engineers alike. 

Incandescent Lamp Manufacture.—The Edison- 
Swan patents have only two years torun. Is it worth 
while to fight? Apparently not, for the letter issued by 
the Sunbeam Lamp Company, hitherto left in peace to 
make high candle-power lamps, says: “ We much regrot 
to have to inform you that owing to the action taken by 
the Edison and Swan Company, we shall be unable during 
the continuance of the Edison patent to meet any more of 
your valued orders for Sunbeam lamps. We have con- 
sented, rather than enter into a costly litigation with the 
Edison and Swan Company, and in view of the early 
expiry of both their patents, to suspend their manufacture." 
The Edison Company are warning not only makers but all 
users of lamps against using other than those of Edison- 
Swan manufacture. 

Automatic Messenger Call-Bex.—A very inge- 
nious automatic machine has been established near the 


letter-box at Charing Cross railway station for the collec- 
tion of letters to be forwarded by the Post Office express 
service. It is in electrical connection with the postal tele- 
graph office opposite the station. By dropping a penny 
into the slot and pulling out the slide a brown-coloured 
envelope is delivered. This envelope contains another 
envelope aud a card. The communication is intended to be 
written on the card, which is then enclosed in the white 
envelope, and this, with the fees for delivery, which have 
been fixed at 3d. per mile, is re-enclosed in the outer enve- 
lope and deposited in the box behind the flap which bears 
the printed instructions. The act of withdrawing the 
slide sends the call signal to the telegraph office, and a 
messenger is at once despatched to collect the special 
letters. 

Bulgarian Telegraphs.— Tenders are notified by the 
French Minister of Posts and Telegraphs until March 8, 
at the Commission Permanente de Sofia, under seal, for 
37,000 kilogrammes of telegraph wire of 4mm., 500 kilo- 
grammes of 2mm. wire, 11,000 insulators, and 11,000 
brackets. These are to be furnished as follows: at Lom 
Palanka, 15,000 kilogrammes of 4mm. wire, 3,500 brackets 
and insulators ; at Rustchuk, 1,200 kilogrammes of 4mm, 
wire, 4,000 brackets and insulators ; at Sofia, 10,000 kilo- 
grammes of 4mm. wire, 500 kilogrammes of 2mm. wire, 
3,500 insulators and brackets. Separate tenders can be 
sent if desired. The total value is limited for the 4mm. 
wire to 18,500f., amm. wire 300f., brackets 7,000f., and 
insulators 10,000f.—a total of 1,790f. Deposit-money is 
required. Further details at the Sofia Commission Office, 
or of the Bureaux des Renseignements Commerciaux, 80, 
rue de Varenne. 

Salford.—At the monthly meeting of the Salford 
Borough Council on Wednesday, Mr. Phillips moved a 
resolution of the General Gas Committee that it was 
expedient that the Corporation exercise within the borough 
the powers conferred upon them by the provisional order 
for electric lighting. The committee had in view in 
adopting a scheme to agree only to have a comparatively 
small installation, which would preserve to the borough 
the right of electric lighting, and as occasion arose after- 
wards extensions might be made. The Board of Trade had 
sanctioned a small area, and the lighting would be confined 
at present within that area. An amendment was moved 
that the exercise of the powers should be postponed, there 
being no need to fear terrible results from the establish- 
ment of a private company. The amendment was lost by 
a large majority. Mr. Phillips explained that the cost of 
the first installation would be £15,000 to £20,000. 


Liverpool.—At the meeting of the Liverpool City 
Council on Wednesday, Mr. Hornby moved the adoption 
of the recommendation of the Watch Cummittee that the 
Board of Trade be informed that the Corporation were 
willing to withdraw their opposition to the Liverpool 
electric lighting provisional order, 1892, and to give their 
consent to it being granted, provided it was amended in 
accordance with the terms approved of by the committee. 
Mr. Hornby explained that this was a fair compromise, the 
Corporation securing power to purchase the undertaking 
after the lapse of a certain period. At particular intervals 
the Board of Trade might be approached, and might alter 
the mode and amount of payment. Alderman Dr. Croes 
ascertained that provision had been made for regulating the 
price of the electric light to the public, according to the 
increase of dividend. When the dividend was over 7 per 
cent. the surplus was to go towards the reduction of the 
price. The recommendation was confirmed. 


Tesla Apparatas.—Our readers will be interested to 
learn that a Tesla experimental apparatus is being, . 


220 


structed for lecture purposes at the Finsbury Technical 
College. The students will be very much on the qui vive 
the first time Dr. Thompson ventures to take the million- 
volt shock into his body. Some one must evidently follow 
suit to Mr. Tesla, but we have heard the opinion expressed 
by several engineers that they would hardly like to build 
and test such an apparatus with a trust in its harmlessness 
merely from abstract or mathematical reasoning without 
trying it, say, on a calf first. Mr. Tesla has a splendidly- 
equipped laboratory in New York, and the experiments he 
showed at the Royal Institution are by no means all he 
had to produce, given more accurately determined con- 
ditions. With the experimental skill of Finsbury also 
turned on to this new branch of electricity—the “ vibratory 
current" system—we may soon see electric lamps without 
wires—primitive, no doubt, but yet alight—amongst the 
regular course of lecture demonstrations at technical 
colleges. 


Manchester Central Railway Station. — The 
Central Railway Station at Manchester has been brilliantly 
lighted by 40 arc lights of 2,000 c.p., distributed over the 
platform and approach. The offices, refreshment-room, and 
bookstalls are lighted with incandescent lamps of 16 c.p., 
handsome electroliers being supplied in the public rooms. 
The generating plant is placed under the arches beneath the 
viaduct, the cable being led along the line to the station. 
Two powerful compound engines have been supplied by 
Messrs. Mather and Platt, driving Edison-Hopkinson 
dynamos. The boilers are by Messrs. Galloway, and the 
whole plant is in duplicate, with special arrangements for 
interchange of service. The general arrangement of the 
lighting has been arranged by Mr. W. G. Scott, the chief 
engineer of the Cheshire Lines Committee, who are so well 
pleased with the results that they have commissioned 
Messrs. Mather and Platt to make the necessary increase 
in the plant for lighting the whole of the goods department. 
Active preparations are now being made for the erection 
of 76 1,000-c.p., 10 2,000-c.p. arc lamps and 65 16-c.p. incan- 
descent lamps. The whole of the gas will then be replaced 
by the electric light, the installation forming one of the 
most important which has yet been supplied to any railway 
company in the kingdom. 


Stone-Carving by Electricity.—Electricity has now 
been put to many uses, the very latest being the working 
of a machine which it is thought will rovolutionise the art 
of stonecarving. The inventor is a Colorado man, 
Mr. W. P. Carstarphen, and the invention is described in 
the Denver Sun, and consists of a small reciprocating 
electric drill. The tool is provided with a reciprocating 
plunger, located and moving within the two solenoids of 
insulated copper wire, through which a direct current of 
electricity is alternately passed. The current for operating 
the tool can be supplied from any suitable electrical source, 
such as an ordinary primary battery or a dynamo, and is 
simultaneously switched from one coil or set of coils to 
the other by the use of an automatic switch placed 
between the two coils and controlled by the recipro- 
cation of the plunger. The current is led to one 
end of the tool through a revolving swivel, and the 
rapidity of the strokes made by the plunger is regulated 
by a button on the side of the tool. In the model, which 
is a 3lb. tool, the stroke can be made to vary from gin. to 
lin. with a motion varying from 50 to 300 strokes per 
minute. Torun a tool of this size from four to six volts 
only are required. Portable storage batteries, 12in. by 6in. 
by 6in., have been made, which are encased in a neat box, 
and intended for operating the tool on scaffolds and 
elsewhere away from the shop. These have energy 


suficient for a day's work, and can be recharged ' 
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overnight at an expense not to exceed one shilling. 
With this tool the carver or sculptor instead of dividing a 
portion of his attention to striking his chisel, can devote 
his entire attention to the lines which he is following, thus 
producing more accurate and rapid work. It is estimated 
that the machine will produce work in one-fourth the time 
of hand work, and therefore a material reduction in the 
cost will be secured. Although 6lb. is the heaviest 
tool constructed thus far, the principle of the machine can, 
it is said, be carried into those of endless variety and size, 
and suited to all purposes, from the most delicate sculpture 
work to the heaviest of granite drilling and mine work. 


Electric and Cable Railway Schemes.—In the 
House of Commons on Tuesday Mr. Whitmore moved: 
“That a Joint Committee of Lords and Commons be 
appointed to consider the best method of dealing with the 
electric and cable railway schemes proposed to be sanctioned 
within the limits of the metropolis by Bills introduced, or 
to be introduced, in the present session, and to report their 
opinion as to whether underground railways worked by 
electricity or cable traction are calculated to afford suffi- 
cient accommodation for the present and probable future 
traffic; as to whether any, and which, of the schemes 
propose satisfactory lines of route; as to the terms and 
conditions under which the subsoil should be appropriated; 
whether any, and, if any, what, schemes should be pro- 
ceeded with during the present session; that a message 
be sent to the Lords to communicate this resolution, and 
desire their concurrence. He urged, in support of the 
motion, that the proposal was supported by the Corpora- 
tion and the County Council of London. He justified his 
proposal for the creation of an unusual tribunal by pointing 
out that electric and cable schemes were very numerous 
and very important, and that it would be well for the future 
comfort and convenience of London if, at the outset, an 
authoritative enquiry by such a joint committee as he sug- 
gested took place instead of referring Bills to different 
committees. Mr. T. H. Bolton, in rising to second the resolu- 
tion, said that he believed the reference would cover all 
the important questions which might arise in connection 
with these railways. Mr. Kimber moved, as an amend- 
ment, to add the words, Provided that such committee, 
before reporting that any schemes for which Bills have 
been deposited should not be proceeded with, shall have 
first heard the parties promoting such Bills, and, if desired 
by them, receive evidence thereon.” Mr. Courtney thought 
that the present would not be a convenient time to move 
the amendment, and suggested that it should be with- 
drawn. The amendment was then, by leave, withdrawn. 
Mr. Isaacs, while entirely concurring in the resolution, 
hoped that the committee would lay down some condition 
by which promoters of any of these schemes would not be 
allowed to interfere with the metropolitan lines. The 
resolution was agreed to. 


Croydon Tramways.—At the fourth half-yearly 
general meeting of the Croydon Tramways Company held 
on February 23rd at The Guildhall Tavern, Gresham.street, 
Mr. W. J. Carruthers-Wain (the chairman), with reference 
to the question of traction said: We have taken a step in 
advance, I think, which I hope will redound to our credit 
and to our spirit of enterprise, on the principle of heads 
we win and tails we don't lose. In other words, 
we have made arrangements with the Electric Tramcar 
Syndicate, who have placed cars on our lines, that we 
shall pay them so much a mile, that amount which we are 
paying them per mile not being more than it costs us for 
horse traction at the present time, and the surplus being 
our property. I have had some figures prepared, showing 
the miles run by the electric cars since they were first put 
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on. Of course, they have been rnnning under difficulties of 
weather and of incomplete installation, and other things 
which a technical mind would easily understand ; but those 
difficulties are being rapidly remedied, and I believe the 
cars will be run very successfully. If they are not, it will 
not be the fault of the inventor, Mr. Jarman. The number of 
miles run by the electric cars in the month of January was 
662, and they earned £39, which come out at the rate of 
ls. 21d. per mile run. That, in such a month as we had 
in January, is marvellous. Something is due no doubt to 
the novelty of the traffic, but I go a little further than that, 
for I believe that once you attract the public by a novelty, 
you attract them afterwards. ls. 24d. is a return which 
is not excelled by any other company, not even the great 
companies. It is equalled by one, but it is not excelled 
by any. That is an instance of the popularity of the elec- 
tric cars and of their success. There may be a few mechanical 
alterations required, but so long as the financial part of 
the burden does not fall upon us, I think we should do all 
we can to help the syndicate to make the experiment suc- 
cessful from their point of view. It has been suggested 
that we should buy the cars and put up an installation. 
Nothing would give me greater pleasure, if we had the 
money ; but as we have not, and while people are ready to 
come forward and put cars on our line, we can only say 
that we will help them to the best of our ability. We have 
no money to re-equip our line either with these cars or any 
other cars. If this experiment is a success, I have no doubt 
the Electric Tramcar Syndicate will be only too glad to put 
on more cars, for their own benefit." 


Manganin.—Prof. Ayrton in his presidential address 
alluded to the lack of knowledge of many electrical engi- 
neers to the new German alloy manganin," which con- 
stitutes a most useful material for the construction of 
electrical resistances. We have received the following 
particulars with reference to this alloy from Messrs. Abler, 
Haas, and  Angerstein, of 18, Kommandanten.strasse, 
Berlin, and .23, Great St. Helens, London, the sole agents 
in the United Kingdom and abroad: Manganin is an alloy 
of manganese, copper, and nickel, especially suitable. for 
electrical purposes. It is recommended by Dr. K. Feussner 
and Dr. St. Lindeck of the Government Physico-technical 
Laboratory in Charlottenburg (Berlin.  Manganin has, 
according to the researches carried out in the above-men- 
tioned laboratory, this most important quality, that it 
undergoes an almost inappreciable change of resistance 
with the variation of temperature. (See Dr. K. Feussner 
and Dr. St. Lindeck, Zeitschrift für Instrumentenkunde, 1889, 
p. 233; Zeitschrift fur Instrumentenkunde, 1890, pp. 10 and 427 ; 
Elektrotechnische Zeitschrift, 1890, p. 243). In the range 
between Odeg. C. and l5deg. C. the resistance slightly 
increases at à mean rate of 0:002 to 0:003 per cent. From 
15deg. C. to 30deg. C. (which is the common range of tem- 
perature in electrical measurements) the change of resistance 
is imperceptible even to the most delicate observatious, the 
actual change being only a few millionth parts per degree. 
At higher temperatures the resistance slightly diminishes. 
This is the firat authentic record of a motal diminishing in 
resistance with rise of temperature. The specific resistance 
of manganin is 42 microhm per centimetre cube, which is 
much higher than the resistance of other German-silver 
alloys. The specific resistance of manganin permits the 
use of much smaller resistance-boxes, when the coils are 
made of this material. On the other hand, when it is 
employed for current-regulating resistances stronger currents 
can be used with the same amount of material. In conse- 
quence of these qualities manganin is a most important 
material not only for resistauce-boxes, for which it is 
highly recommended, but also for voltmeters, and in 


general for all kinds of electrical apparatus in which 
constancy of resistance at different temperatures is required. 
The use of manganin gives, therefore, much more trust- 
worthy results than any resistance material hitherto known. 
Manganin being very soft and pliable, tubes without 
seams can be drawn for resistance purposes. These 
tubes are supplied up to two metres in length and in various 
diameters. Samples, testimonials, and further information 
may be obtained on application at the London office, 23, 
Great St. Helens, E.C. It can be obtained in bare or in 
silk-covered wire, and in plates from 0: 1 mm. to 4 mm. 
thick. 


Cambridge. — At the quarterly meeting of the 
Cambridge Town Council held recently the Electric 
Lighting Committee reported: That the Town Council 
has received an official communication from the Local 
Government Board, in answer to the application of 
the Corporation for permission to borrow the sum 
of £35,000 for the purpose of electric lighting, giving 
the sanction of the Board to the borrowing by the 
Corporation of £25,840 for the above purpose. This 
sum is, in the opinion of the committee, not sufficient to 
enable the Council to carry out the scheme proposed by Prof. 
Garnett, so far as regards any part of the town outside of 
the compulsory area described in the provisional order. 
Messrs. Parsons and Co. have made a proposal to the 
committee to form a company for taking over the powers 
and duties of the Corporation under the provisional order. 
The committee recommend that they be authorised to 
negotiate with Messrs. Parsons and Co. on the basis of 
their proposal, and that, failing a satisfactory arrangement 
with them, the committee be at liberty to negotiate 
with some other firm or company for the taking over 
of the corporate powers" Alderman Whitmore, in 
proposing the adoption of the report, said it would 
have been better if the Local Government Board had given 
them sufficient money to go on with the entire work. 
They had only granted .£25,840—merely the sum required 
to supply the prescribed area, and not sufficient to carry 
out Prof. Garnett's scheme. He thought they ought to 
have sufficient money to extend the lighting to the whole 
of the town. Mr. Vintner opposed any grant from the 
rates to light any portion of the town ; but he thought the 
advantage of the light should be within the reach of every 
inhabitant of the borough. He hoped that it would be dis- 
tinctly understood that any negotiations commenced would 
be upon the basis of property reverting to the Corporation 
upon reasonable terms and witbin a reasonable period. 
He thought the application had not been properly sub- 
mitted, as the loan of £25,840 did not admit of one 
shiling for an alteration of plant or extension of mains. 
Mr. Morley said the report was not worded according to 
what the committee had decided. Their idea was to ask 
the company for their terms, and then bring forward two 
reports—one giving the cost for the Council to do the 
work itself, and the other the terms of the company. He 
suggested the mover allow the following words to be 
added: And bring before the Council two schemes— 
first, for the Corporation lighting the prescribed area itself ; 
and, second, the offer of any company." Mr. Flack pro- 
posed, as an amendment, that the report should be referred 
back to the committee. Mr. Huddleston seconded, remarking 
that he trusted the report would go back with an under- 
Standing that if the company took the risk it should have 
the profits also. It was not to be supposed that any company 
would accept a contract for seven years also. After further 
discussion, in which it was maintained that there was no 
reason for the report being referred back, the amendment 
was defeated and the report adopted, 
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Although the Exhibition may now be looked upon as 
practically complete, a correspondent points out that even 
after this lapse of time from the opening the exhibitors 
have not placed all the exhibits in position which they 
necessarily led the editor of the catalogue to believe would 
be shown. The compiler of a catalogue is perforce com- 
pelled to take his lista of exhibits from the exhibitors, and 
it is the duty of the latter to install as quickly as possible 
the apparatus named. As we pointed out last week, the 
Crystal Palace authorities notify deputations, but there are 
visitors, really deputatione, whose visit cannot be fore- 
shadowed, yet these visits will lead to business. Take, for 
example, the Lytham Pier Company—a company which is 
now erecting a pavilion at the head of the pier. The 
chairman of the company is coming to London within the 
next few days to enquire iuto the matter of lighting the 
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Paxman Engine Coupled to Kapp Dynamo. 


pavilion by electricity. Such orders are not large com- 
pared with central station work, but they are worth having, 
even if only from the view that business leads to 
“ business." l 

From the exhibitor’s point of view, the most important 
visitors of this next week will be the members of the 
Incorporated Association of Municipal and County Engi- 
neers, who are to be expected on Friday, March 11th. 
According to present arrangements, the members will visit 
the Palace on Friday evening, and on Saturday, among 
other visits, will see the West Brompton House-to-House 
station and the Kensington Court station. 

In our last issue we described the motor-generator in 
use by the District Company for much of the Palace 
lighting, a slightly modified form of which is to be seen at 
the Electric Construction Company’s stand in the Machine 
Dopartment. A little further down the Machine Room is 
the conspicuous exhibit of Davy, Paxman, and Co. 
and Johnson and Phillips, the former showing, among 
other things, a three-cylinder engine coupled direct to a 
Kapp dynamo, built by Messrs. Johnson and Phillips. 

Ze illustrations represent the large steam dynamo, as 
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we say, jointly exhibited at the Cryetal Palace by Messrs. 
Johnson idi Phillips and Messrs. Davey, Paxman, 
and Co. The machine has eight field poles projecting 
radially inwards from a massive cast-iron yoke ring. The 
magnet cores, which are cylindrical, are 14}in. diameter, 
and the rectangular pole-pieces are also of cast iron. To 
facilitate the insertion of the armature the yoke is made in 
halves with horizontal joints ; the top half can be removed 
by the lifting rings. The armature core is 48in. diameter 
by 18in. long, and is built up of segmental plates threaded 
on steel bolts and secured between strong cast-iron cheeks. 
The power is transmitted to the armature conductors by 64 
metal driving horns, insulated with fibre and mica, the 
force transmitted by each driving horn being about 50lb. 
There are 362 bars on the armature, and the ends are con- 
nected by segmental plates insulated from each other and 
mounted in cast-iron carriages, which latter are screwed to 
the end cheeks above mentioned. This method of end 


| connections has the advantage of leaving the ends of the 
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armature perfectly open, which admits of excellent ventila- 
tion inside and of avoiding the crossing of conductors over 
the ends, which in the old-fashioned way of drum winding 
is so frequently a source of trouble. The difference of 
potential between adjacent plates is only 10 volts. 

The commutator contains 181 sections, and is 2lin. in 
diameter and 12in. long. The current is taken off by two 
sets of brushes placed 135deg. apart, four brushes in each 
set. The machine is designed for an output of 550 amperes 
at a voltage which can be varied at will, from 200 to 260 
volts. For charging batteries when a smaller current is 
required towards the end of the charge, the voltage 
may be forced up to 300 volts. The speed of the machine 
under all working conditions is intended to be 130 
revolutions per minute, but as at the Crystal Palace a 
voltage of 205 volts only is required, the engine governor 
has been adjusted for a speed of 115 revolutions per 
minute. The exciting power of the field magnets can be 
varied by means of a rheostat so as to adjust the voltage 
within the limits above mentioned. The brushes are 
adjustable by worm gearing. The current from the 
machine is used for lighting the Picture Gallery by incan- 
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descent lampe (which have been fitted up by the Gulcher | earlier, keeping the speed constant. The three main 
Company), also for some Gulcher arc na and for a | eccentric rods are of best forged iron, finished bright, with 
number of Brockie-Pell lamps, as well as for driving all | adjustable brushes. The automatic gear is of steel, with 
the machinery on Messrs. Johnson and Phillips’s stand. | forked joints, fitted with steel pins. The piston-rods, cross- 
For the latter purpose the current is passed through a pair | heads, slippers, and valve spindles are of forged steel, the 
of small balancing dynamos, which split up the voltage into | latter being swelled to work in guides. The connecting- 
70 and 130 volts, so as to make the current suitable for | rods are of best forged iron ; the flywheel is 6ft. diameter. 
charging cells and work the ordinary type of machines| Among the numerous displays of artistic electric light 
exhibited on the stand. fittings at the Crystal Palace Ex ibition, we think the palm 

The engine is triple expansion, having cylinders 12in., | for general elegance, beauty, and fitness of designs for the 
18fin., and 30in. diameter respectively, with a uniform | electric light must be given to the stand of Messrs. 
stroke of 18in. It is built for an indicated horse-power of | Faraday and Son. Other displays there are of great 
350, at 140 revolutions, or 320 i.h.p. at 130 revolutions and | beauty, especially where cut glass is extensively called into 
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Kapp Dynamo Coupled to Paxman Engine. 


160lb. steam pressure. The floor space, including platform, | play, as is the case with one well-known stand, and many 
is 10ft. Gin. by 6ft. 9in., and from the floor line to top of | exhibitors show a great variety of elaborate and fanciful 
cylinder covers is 1 Ift., the extreme height to top of sight- | fittings, which are more or less suitable for the artistic 
feed lubricators being 3ft. 2in. more. The platform is | decoration of houses with electric light. But if we examine 
2ft. 8in. above floor level. The steam is supplied from | quietly the many beautiful fittings at Messrs. Faraday's 
Paxman’s patent water tube boiler at 130lb. pressure, and | stand, the individuality and appropriateness of the designs 
for the purpose of starting the engine in any position steam | there shown are very striking. And when it is mentioned 
can be admitted direct into the intermediate steam-chest. | that the electric fittings at the exhibit which everyc 
The crankshaft is of mild steel, with slotted cranks 120deg. | acknowledges to be one of the features of the Exhih* 
a and runs in four long bearings. The governor is of | that of Messrs. H. and J. Cooper—have been 

axman's improved design, 5 keeping | out by Messrs. Faraday and Son, it will "wrought standards 
the engine under absolute control. hen the governor | firm take in the present Exhibition, as. äch are so designed as 
lifts it pulls over a link, bringing the short-throw eccentric | a very high place in commending hitching upon the wall for 
into action with expansion valve epindle, and cuts off steam ! light to the public. 
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The stand itself is very characteristically fitted up, with 
walls hung with serge of a soft n tone, the columns, 
arches, and recesses being draped with velvet of warm 
harmonious tints. The stall is roofed, with diaper ceiling, 
and outside the front is canopied by a silken awning 
supported with Syrian spikes. Indian matting and Persian 
rugs cover the floors. On two sides small recessed Georgian 
windows are prettily inserted, shaded with ferns in pots, 
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stand is a large electrolier in silver for 15 lights, suitable 
for a large drawing-room, the five triple sprays being 
supported by caryatides. From the centre also hangs a fine 
baliroom chandelier in chased metal, with crystal hangings. 
A speciality in this exhibit is that of fittings baving 
tassoled bead shades hung around the incandescent lamps, 
which give a pleasing subdued glow and suitably replace 
the glass, silk, or paper shades. A five-light chandelier of 
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Drawing-room Pendant by Faraday and Son. 


and through these windows delightful glimpses of the 
long galleries, or the tropical palms and ferns that encom- 
ththem, can be obtained by the visitor. 
Depan is laid on for over 100 lamps, which are mounted 
the conspitfittings. In the centre of the wall is a fine 
and Johnson 21 Faraday, lighted by a suitable picture 
other things, à thrmiling down on the handsome exhibit 
Kapp dynamo, built bythe lights that glisten from all 
he illustrations reprey)leries. In the centre o! the 


with pleasure the swinging pendant o 
carrying three lamps, while the reproduction of 
oil-lamps, with their flame represented by a 5 
frosted incandescent lamp, has a very pleasing effect. 


delicate design is thus fitted, and has a handsome appear- 
ance. ted with 
these tasseled golden beads, and others with silver tassels 
of the same kind. 


Other smaller pendant lamps are also fit 


Persons of taste, with a desire for originality, will notice 
a fiying dragon 
ompeian 
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Another to be noticed is a light and 8 globe 
of open metal, swinging by chains and surmounted 
by a figure of Cupid with his bow. Little cupide in 


The flying figure of Mercury, with wand and winged 
sandals, carries a lamp at extended arm length, while a 
Bacchus also forms a tasteful stand for the same purpose. 
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Bir D. Salomon's ** Perfect " Pendant. 


Faraday's Filagree Pendant. Table Standard. Faraday’ Movable Side Lamp 


fact, are several times invoked to add the antique | There are quite a variety of chased and wrought standards 
mythical flavour to the soft light of the electric Tap for portable table lamps, some of which are so designed as 
as for corners of boudoirs or in the canopies of . | to be equally suitable also for hitching upon the wall for 


226 


THE ELECTRICAL ENGINEER, MARCH 4, 1892. 


use as brackets or over-bed lamps, the shades being fitted 
on trunnions for reversing. A portable table lamp in 
niekelled silver, with sliding arm with a revolving action 
for a shaded lamp, is also to be noticed. There are several 
counterweight pendants specially designed for dressing- 
tables and for reading-desks. 

A noticeable counterweight pendant, of peculiar design, 
is that termed the Perfect,” hae ier by Sir David 
Salomons, and of which Messrs. Faraday are the sole 
makers. A reflector of suitable design is suspended by 
three cords, each having a counterweight. The pendant 
has then the peculiar advantage that it may be canted so as 
to illuminate or cast into shade any portion of the room at 
will. It is equally adapted to large or small lights, and to 
cheap or costly fittings. That shown is suitable for a library 
or writing-desk, and is prettily finished with small dolphins. 
Several of Messrs. Faraday’s fittings are furnished with 
uaint designs of winged dragons or dolphins in bronze, 
ales goats, ram’s heads, swan’s necks, and so forth, in 
wrought, gilded, or oxidised metal. These are worked 
into the wall fittings combined with the very elegant 
lampholder long introduced by Faraday’s, now made 
sufficiently large to contain the bayonet-jointed lamp- 
holder as generally used. These socket holders can be 
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A. P. Lundberg's “ Unique" Switch. 


obtained alone in different material, hammered brass or 
gilded metal, in the graceful forms of the lily, the tulip, 
or the lotus, making the simple frosted incandescent bulb 
into an harmonious thing of beauty. 

Besides these fittings proper Messrs. Faraday show a 
variety of shade-holders, or supporte, in cast or pierced 
metal, also floral in treatment. Screens, shades, and light 
diffusers of various patterns, and mantles of sober tints 
soften the glare of the naked electric light. Some lovely 
samples of real Venetian glassware are also shown. One 
method now very usual in high-class houses is well illus- 
trated in this exhibit. This is to use wall brackets or 
candlesticks with the globes screened by shells or tapestry 
shades from the eyes. These are made in a large number of 
different shapes and tints, and produce a very beautiful 
effect in a handsomely-decorated room. 

Of switches and safety fuses Messrs. Faraday show some 
of their own design of fireproof material, but avoiding 
the usual mechanical appearance given by many makers to 
these necessary adjuncts. Being comparatively diminutive 
and boxed in ivory or in silver cases, they are suitable for 
any boudoir or drawing-room. 

Amongst other fittings of fanciful and delicate design we 
see swing baskets in light scroll metal for flowers, with 
radiating arms of simple design, from which are dropped 
tiny 5 lamps. Single pendants for lobbies and bays 
are shown, some taking the form of old Venetian cressets 
of the fifteenth century, others with delicate filagree work 


The Unique" Combination (Switch Wall Socket). 


of the kind now rendered fashionable by this firm. Sane- 
tuary lamps are also seen, swung by chains, and moulded 
on old forms taken from Spanish and Florentine originals 
of the sixteenth century, and these in pierced and embossed 
hand-worked metal are peculiarly effective in toning the 
glare of the electric light for quiet corners. 

In the Princess Christian rooms of Messrs. Cooper's 
exhibit, Messrs. Faraday have a variety of fittings in p 
There we find wrought-iron lobby lanterns, winged dragons 
carrying lamps, figures of Mercury and Iris helding lamps, 
besides dolphins and cupids. In the Oriental room is a 
reproduction of a Cairene brazier, Arabian painted glass 
pendant vases, besides the centre pendant. The dining-table 
is fitted with a handsome centre pendant, the bedroom 
with silver Louis XVI. dressing-table bracket, Greek tripod 
writing-table standard, pierced silver pendant, and cupid 
lamps at the bed head. A very comfortable easy reading- 
chair is fitted with movable electric bracket, as illustrated 
in Mrs. J. E. H. Gordon’s delightful book on electric 
light decoration. Japanese and Moresque fittings are 
interspersed in corners, and the whole set of rooms diffused 
with a soft and lovely glow. No one who visits the Exhi- 
bition should leave without a good look at Messrs. Faraday 
and Son's exhibits. 
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8. Smith and Son s Non-Magnetic Watch. 


Amongst novelties in switches a noticeable type is shown 
by Mr. A. P. Lundberg, which he terms the Unique 
switch, and those who have seen it wil acknowledge the 
term to be appropriate. The want of a simple, easy- 
working, and efficient switch, with no working parte to get 
out of order, has led to the introduction of this pattern. 
It consists of a key, cover, and base, all of porcelain. The 
base is provided with a square recess, with a àmall hole 
in the centre, in which the centre pin of the key 
revolves, ensuring in this manner central working 
of the key in the cover. The key is provided with 
two helical springs, wound round pins fixed into it. 
These springs, when the current is '*on " make contact 
with two brass terminal plates, overlapping the side of the 
square recess, and connected with the circuit; when the 
current is turned ''off" these springs occupy a similar 
position against two other overlapping brass plates, not 
in connection with the circuit. When the key is 
turned in the proper direction —i. e., to the right—these 
helical springs are gradually wound up on the pins carry- 
ing them, and pass over the surfaces of the brass plates. 
On reaching the edges the power absorbed by the springs 
comes into effect, and they fly off independently of the 
motion of the key, producing double independent quick 
make or quick break of the circuit (according to their 
initial position) in a manner far preferable to the objection- 
able “loose key " method, so common in switches now in use. 
The make and break of the circuit by this method is 
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practically instantaneous, sparking being thereby reduced 
toa minimum. It is impossible to hold the key in any 
position so that sparking can wilfully occur, as is sometimes 
done, in switches of the “ loose key " type, by thoughtless 
persons or servants. The switch key turns in one direc- 
tion only, and a simple method is provided to prevent any 
ey of the key being turned in the wrong direction. 

he terminal plates are kept clean by the constant rubbing 
of the helical springs over their sis dm but if from dust, 
salt air, etc., any cleansing should be required, the key can 
be pulled apart from the base and the parts easily got at. 
There is absolutely nothing to get out of order and cause 
inconvenience to the user. The principle of the switch 
ira be applied in modifications for double pole switches and 
others. 
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watchmakers who up to a short while ago had ever obtained 
the highest certificate of excellence in watches from the 
Kew authorities. We believe the particular watch tested 
did not vary more than three seconds under any con- 
dition in three months. This firm have at the Exhibi- 
tion, just beside the Machinery Department, a stand where 
all kinds of watches, unaffected by magnetism, can be 
seen, from less than the humble guinea up to fifty 
or more. A continued source of interest to ordinary 
visitors and electrical engineers alike—for magnetism 
is no respecter of persons—is an ironclad watch, 
ae gracefully to the side of a small dynamo, 
specially fitted up to show the beauties of this timekeeper, 
which peacefully ticks away oblivious of lines of force." 
The watches are curiously termed “ current-resisting,” 
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A Corner of the Entertainment Court, Crystal Palace. 


An ingenious combination fitting, one of the many 
modifications of the Unique” switch, is also shown. It 
consists of a wall socket, portable plug, and switch com- 
bined in one fitting. In construction and mode of working 
it is similar to the Unique switch before described, with 
this difference--the key of the Unique switch being 
replaced by a revolving centre, provided with two tube 
receptacles for the two contact pins of the portable plug to 
fit into. A cut-out is also provided if required. The com- 
bination of these important parts of an installation reduces 
the expense incurred by the use of separate fittings to 

ically the cost of one, less work being also expended 
in their installation. 

An exhibit that will touch electrical engineers in a weak 
place is that of Messrs. S. Smith and Sens, who show 
a large assortment of non-magnetisable watches. The 
firm are well known amongst horologists as the only 


though this is a misnomer of the makers—a current would 
soon fuse the works—but inst magnetism there is 
no doubt the watch is proof, and a great boom it must 
be to engineers of neal stations or travellers on the 
underground railway. We are to see a small piece of 
apparatus for demagnetising ordinary watches at work here, 
for those who desire, though we are afraid there will not 
be much chance of a clear escape for an ordinary watch 
from the Machinery Hall at this Exhibition. The firm 
hold some very good testimonials from well-known men 
in electrical work. 

Our illustration thie week is a corner of the Entertain- 
ment Court, where Messrs. Phillips and Messrs. Laing, 
Wharton, and Down combine in producing effective designs 
for furnishing and lighting dining-rooms. Even Messrs. 
Laing, Wharton, and Down go so far as to provide the 
spider on the wall. 


228 
THE 


ELECTRICAL ENGINEER. 


Published every Friday. 
Price Threepence ; Post Free, Threepenee Halfpenny. 
Editorial and Publishing Offices : 
189-140, SALISBURY COURT, FLEET STREET, 


LONDON, E.C. 
CONTENTS. 

e 217 | Electric Tramways on the 

The t 5 Palace Exhibi- Overhead or Trolley Wire 
FC 222 v7stenmn 235 
The ia Tuis hos Problem...... 228 | Portsmouth ..................... 236 
Correspondence ..... ......... 229 55 ap toDate ...... 238 
A Description and Com Companies' Meetings .. 238 
ison of the Methods New Com ies Registered 240 
of Electric hting at Business Notes.................. 240 


Eresent in Use in 5 229 
Design and Construction 
Dynamos 


Provisional Patents, 1892 ... 240 
arenes Stock and Share 


TO CORRESPONDENTS. 


All Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish notice of Meetings, Issue of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any account of their inwentions submitted to us will 
receive our best consideration. 


All communications intended for the Editor should be addressed 
C. H. W. Bras, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. 


TO ADYERTISERS. 


Adwertisements should be addressed to the Publisher, 139-140, 
Salisbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms for 
a series can be arranged on application. 


SITUATIONS VACANT” and “WANT PLACES” Advertise- 
ments will be charged at THREE WORDS for ONE PENNY 
with a MINIMUM eharge of SIXPENCE. 


TO SUBSCRIBERS. 

“THE ELECTRICAL ENGINEER” can be had, by Order, from 
any Newsagent in Town or Country, and at the various 
Railway Stations; or it can, if preferred, be supplied 
direct from the Office, on the following terms — 


8 months 6 months 13 month 
United Kingdom............ 38. 3d. 6s. 6d. 15s. Od. 
Within the Postal Union 4s. 4d. 8s. 8d 17s. 4d, 
Other Places 4s. 10d. 9s. 8d. .. 198. 6d. 


(Post Free Payable in Advanoe.) 


Cheques, Post Office and Postal Orders for Subscriptions 
and Advertisements should be made payable to 
C H. W. Bigas, 139-140, Salisbury Court, Fleet 
Street, London, and be crossed “ Union Bank.” 


BOUND YOLUMES. 


Vols. I. to VIII. inclusive, new series, of '* THE ELECTRICAL 
ExvGINBER are now ready, and can be had bound in blue cloth, 
gilt lettered, price 8e. 6d. Subsoribers can have their own copies 
bound for 23, 6d., or covers for binding ean be obtained, price 2s 


240 | going to combat these views, except 


THE ELECTRICAL ENGINEER, MARCH 4, 1892. 


THE TELEPHONE PROBLEM. 


It is understood that the Duke of Marlborough 
holds a brief for the New Telephone Company, 
hence his statements in the New Review of this 
month must be taken as those of a partisan. He 
assumes there will be no contradiction of his 
sweeping denunciation that ''the only line of 
importance we possess which has been laid in a 
proper manner is the Paris-London line,” and 
asserts that his clients want to produce as good a 
result all over England as is attained on the Paris- 
London line " ; also there is no difficulty whatever 
in accomplishing this result all over England." He 
contends that ‘‘ during the ten years of the existence 
of the monopoly of the telephone patents the 
business of the telephone in this country has been in 
the hands of one company, who, for various reasons, 
have not developed the industry.” We are not 
so far as to 
restrict the condemnation to the London district. If 
this restriction is not made, we must say that the 
telephonic progress made elsewhere in two or three 
districts is as much as could have been expected. 
With regard to London, there is no good system, 
there never has been a good system, and under 
the National Company it may be doubted if ever 
there can be a good system. We are not even 
inclined to credit the London administration with 
empirically feeling its way. The Duke of Marl- 
borough says, ‘‘It should be remembered that they 
have had to work their way from early beginnings, 
when the principles of the business were little 
understood.” Asa matter of fact, the early history 
of the National Telephone Company is one of 
company-mongering. The aim was purely Stock 
Exchange quotations. Any system of working was 
good enough to run the concern with, and when the 
men who played ducks and drakes with what ought 
to have been one of the finest industrial concerns in 
the land left the concern, their successors, who 
have worked like Trojans during the past few 
years, found it a task beyond the powers of men to 
repair the mistakes made by their predecessors. 
The action of successive Governments as regards 
telephony has been almost incomprehensible. No 
one outside of official circles has ever been able to 
understand the policy which purchased the telegraph 
system, maintained that telephony was another form 
of telegraphy, got the Courts to legally certify it is 
80, and then permitted private companies to under- 
mine the business of the Postal Telegraph Depart- 
ment. Many of the Government departments are 
ready to expend money in promising experiments ; 
and, surely, from the first telephony was promis- 
ing enough. The expenditure to test it to any 
extent was not much; and yet the policy went 
forth—let private people test it, and we will be 
satisfied with a royalty. Good; then if the Govern- 
ment now wishes to get rid of telephony—which is 
destined, whether the officials admit it or not, to 
have a very serious effect upon telegraphy—the 
price must be paid. There are three ways of dealing 
with the matter in order to obtain as perfect a 
system as is known. The Government can pass a 
Bill with as compulsory powers resting in the Board 
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of Trade as now rest for electric lighting. Why 
there should be interference on every hand with 
lighting, and not with telephony, is another matter 
which is past ordinary mental comprehension. 
Such powers, however, would compel a riddance of 
the existing London system in double-quick time. The 
Government might buy out the existing companies, 
which, unless under a compulsory purchase, means 
paying a high price for what is in fact almost valueless. 
A third way is for the Government to compete with 
those to whom it has granted licenses. Such com- 
petition is hardly to be suggested. It would be 
unjust to grant a license, allow the spending of 
money, and then enter into competition. The 
Duke of Marlborough mentions a fourth course— 
that the Government own all trunk lines, and 
permit licensees to work the towns. That plan 
may be workable; we doubt it. We are quite in 
accord, however, with the Duke when he states that 
a much better system can be devised than the one 
existing, and at a much cheaper rate. It is practi- 
cally certain that if the New Telephone Company gets 
its Bill through Parliament and starts to work, the 
end of the National Telephone system in London is 
close at hand. The bad system cannot exist in 
competition with the good. The telephone cannot 
be said to have lost headway in London solely 
because of its ineffectiveness. We were compelled 
to refuse insertion in our last issue to complaints as 
to the telephone service, because under the exist- 
ing law we should have had to defend a libel 
action, even though our correspondent and a 
dozen others were ready to testify to the truth 
and accuracy of the assertions made. The best way 
out of the difficulty is for the Government to do the 
work itself; the next best way is to support some 
such company as the New Telephone Company, 
which has proved its contention in the work done at 
Manchester, and so aid business and social London 
to attain the full benefit of one of the most wonder- 
fal and most useful inventions of the age. 


— 


CORRESPONDENCE. 


“ One man's word is no man's word, 
Justice needs that both be heard. 


ELECTRIC TRAMWAYS. 


SIR, —In your issue of February 26, you publish a letter 

from Messrs. Waller and Manville taking exception to my 
per on “ Electric Tramways on the Overhead or Trolley 
ire System." 

I am surprised at the tone of Messrs. Waller and Man- 
ville's letter, and at the deduction they draw in their con- 
cluding paragraph. 

As an independent electrical engineer, I have been 
guided entirely by my judgment and experience in con- 
necting myself with any particular system for traction 
work, and I, after due thought, selected the company whose 
system I considered the best, and whose business methods 
have always commanded my highest admiration. 

My paper was written upon the “ Overhead or Trolley 
Wire System,” and not upon conduit systems, and I only 
stated what is a matter of common knowledge in reference 
to conduits, and with no desire to do more than justice, 
and to give only statements of facts in reference to all 
systems. 

Messrs, Waller and Manville will be in a much better 
position and be better able to express such sentiments as 
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are contained in their communication to you, when they 
have found someone besides themselves with a sufficient 
belief in their system to put down and work the same. In 
the meanwhile pe only trust that such a party will soon 
be found, and that they may have an opportunity of 
displaying their wares in actual service. 

Thanking you in anticipation for this space in your 
valuable paper, I am, with best wishes for electrical systems 
generally (including conduits)—Yours, etc., 

| W. Gipson CAREY. 

35, Parliament-street, S.W., Feb. 29, 1892. 


CRYSTAL PALACE EXHIBITION. 


Sin, — When next you go to see the Electrical Exhibition 
at the Crystal Palace you may find some amusement in 
buying a catalogue, looking it carefully through, and then . 
starting to find some of the exhibits mentioned therein. 
You can first go and look for the electrical fire engine, then 
try to find the welding apparatus, then the coal-cutting 
machine and the rock drill, after that try the “ lift,” so 
called, no doubt, on the lucus a non lucendo principle, 
although you may not think the way good. ou 
should then go and see the 100,000 Hedgehogs do their 
“high volt" transformations; then you had better 
go in and hear some music beautifully played by Mr. 

ann’s talented orchestra. This will relieve your mind, and 
give you an appetite for a good dinner at Bertram’s table 
d'hôte before undertaking the dismal railway journey 
home.— Yours, etc. X. 

P.S.—In my last week's letter the word “ choir” should 
be chair." 


A DESCRIPTION AND COMPARISON OF THE 
METHODS OF ELECTRIC LIGHTING AT PRESENT 
IN USE IN LONDON.* 


BY ALEXANDER B. W. KENNEDY, F.R.S., M. I. C. E., ETC. 
(Continued from page 186.) 


A perfect transformer ought always to give in its 
secondary circuit exactly the same amount of energy as 
that which has passed through ite primary circuit. No 
actual transformer does this, but the efficiency of good 
transformers at their full load is very high—often over 90 
per cent. But the full load of a house transformer corre- 
sponds to the current necessary for all the lights in the 
house ; the transformer must of necessity be large enough 
to allow for this. All the lights in a house, however, are 
not on at once half-a-dozen times in the year; in general 
the maximum load in a house is less than half its 
full number of lamps; its average load not more than 
a quarter, and, of course, for many hours out of every 24 
no lamps are burning at all, so that the load is zero. Unfor- 
tunately, the losses in the transformer continue all the 24 
hours, whether or not there is any current passing through 
the secondary coil These losses are more or less propor- 
tional to the full load for which the transformer is designed, 
and, taking all together, they are most serious. Such 
authentic statistics as I have been able to obtain show that 
the consumption of coal in a central station per unit passed 
through customers’ meters is at least twice as great with 
the high-tension companies as with the low-tension, the 
figures being 17lb. to 20lb. with the one, 8lb. to 10lb. 
with the other. The greater part of this difference is 
probably due to the transformer losses. In fact, a 
company which has 500 transformers in its customers’ 
houses is practically keeping as many small fires burning 
day and night in as many cellars at its own expense. Of 
course, whatever these losses may be, they do not affect 
the meter readings, and the customer has not got to pay 
for them. To remove these losses a change in method | is 
now proposed, and I believe the London Company, at least, 
are taking active steps in this direction. The proposal 
is to remove the transformer from the customers houses 
altogether, and to concentrate the transforming plant at 

* Reprinted from the Transactions of the Royal Scottish Society 
of 3 xiii, part |. Read May 11, Tor 
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certain sub-stations, where the load will never be zero and 
where the number of transformers in use can be altered 
from hour to hour as the load varies, so that the instruments 
actually in use can always be worked with fair economy. 
This change, the wisdom of which I do not doubt, and 
which is being advocated most strongly by some of our 
best engineers, is a very far-reaching one indeed, although 
it seems at first to affect only a matter of detail. For, 
in reality, it necessitates giving up at once three-quarters of 
the TA 0 mains, and laying new low-tension mains 
suitable for 100 volts pressure, from each sub-station over 
the whole district, exactly as in a low-tension system. If 
this has to be done, it is obvious that the greater part of 
the saving in first cost due to the use of high-tension mains 
disappears at once, and, as the system of banking trans- 
formers is as yet very little practically known, it remains 
to be seen to what extent it attains in practice the results 
expected of it. I understand that this is the system which 
it is proposed to use in the City of London itself, by the 
new company which has just been started for the purpose 
of lighting that district. 


— — 4 


House 
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The low-tension companies try, as far as possible, to use 
bare copper strip carried on porcelain or glass insulators. 
This strip is enclosed in concrete culverts or iron conduits. 
The advantage of its use is clear, when it is remembered 
that the cost of the ordinary indiarubber insulation of any 
cable is considerably greater than the actual cost of the 
copper insulated. The use of bare copper, properly insu- 
lated, is quite safe up to a pressure of about 200 volts, but, 
of course, is impracticable with high pressures. 

The systems adopted by the low tension companies in 
London vary somewhat among themselves, but have certain 
points in common. All of them use continuous currents, 
and all of them but one are schemed to generate electric 
energy at a pressure of about 200 volts (not 100), so as to 
save to this extent in their mains. The distribution to 
houses at 100 volte, without the use of transformers or any 
other apparatus, is effected by a subdivision of the 200 
volts into two sections or parallels of 100 volts each (by 
the use of what is called a third wire), and dividing the 
consumers, as evenly as may be, between the two sections. 

Fig. 3 shows the way in which lights can be put on a 
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The mains used by low-tension companies generally 
divide themselves into two parts, which are called feeding 
-and distributing mains respectively. The latter are the 
mains to which the house services are directly attached, 
and which cover the whole of the streets in the district. 
They are common to all systems of low-tension distribution, 
and will have to be used equally by alternating-current 
systems, if these adopt transformer sub-stations in the way 
just alluded to. The cost of the distributing mains is con- 
siderably very much more than half the total cost of the 
mains—a 7 to be kept in view. Feeders or feeding 
mains are lines radiating directly from the central station, 
and carrying current from it to certain fixed points, called 
feeding points, where they join the distributing mains. 
These feeders are the mains which have the largest section 
of copper, but they are few in number, and their total 
length is not nearly so great as that of the distributing 
mains. In a modified high-tension system, such as men- 
tioned above, each feeder would be replaced by a line of 
very much smaller sectional area of copper, having a sub- 
station with transformers at the point where it joins the 
distributing mains. 


three-wire system in this fashion. As compared with direct 
distribution at 100 volts, there is in this arrangement the 
very great economy that the amount of energy carried 
by means of a given section of copper is double, while the 
difficulties of insulation are not considerably increased. The 
three-wire system is shown in Fig. 3 as it is carried out 
by the St. Jamea's Company. Two dynamos, D and D, 
are connected “ in series ' —that is to say, the positive pole 
of one to the negative pole of the next. Each dynamo 
generates current at 100 volts pressure. The difference in 
pressure, therefore, between ned paci and negative mains 
is 200 volts. A middle, or third wire (shown by a dotted 
line in all the figures), is connected between the dynamos, 
and is carried round the circuit, the houses, B B, etc., being 
placed alternately on the one and the other parallel (as 
sketched) so that the pressure in the house is never more 
than 100 volts. If an exactly equal number of lamps was 
alight at any time on each of the two perallels, no current 
would pass through the third wire. But, under ordin 

circumstances, the number of lamps on the two parallels 1s 
not exactly equal, and one of the dynamos will have to work 
a little harder than the other to make up the difference. 
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The use of storage batteries or accumulators is possible 
only upon a continuous-current system. As to the use and 
economy, or otherwise, of batteries, there has been very 
warm controversy. In London, Mr. R. E. Crompton, the 
engineer of the Kensington and Knightsbridge Company, 
has always been the leading advocate for their use, and has 
succeeded in very greatly improving their design. I am 
using them in my own district, and, while admitting that it 
is possible to exaggerate their advantages, I find them so 
useful that I could on no account be without them. The 
St. James’s Company, on the other hand, whose conditions 
of working are no doubt somewhat special, scarcely use 
them at all, and have been very successful without them. 
My plan in the work of the Westminster Company has 
been to use them as a stand-by and regulator during work, 
and for taking up the whole load during the small hours 
of the morning, or at other times of minimum demand, 
thus allowing the station to be entirely “shut down.” 
This is a matter of which the immense advantage 


ment. These iron parts have first to be designed te 
give the highest efficiency with the least weight, and often 
space has to be taken into account as well. 


e 


In the early 


B 
Fic. 2. 


days of dynamo designing the cross-section of the armature 
core in cylinder machines was very small, in proportion to 


and convenience probably appeals more to the engineer | that of the field magnets, the copper in the armature was 


than to the consumer. I pass from 5 to 6 per cent. 
of the whole of the current generated through the 
batteries, and on that fraction I lose, on account 
of the imperfect action of the batteries, 15 or 16 per cent. 
measured in energy. I therefore pay something under 1 
per cent. in total efficiency as the price for the convenience 
of using batteries, even supposing that they do not (as I 
believe they do) very much more than make up for this, 
by obviating the necessity for working boilers and engines 
at all during hours of minimum demand. The system 
used, and believe originated, by Mr. Crompton is 
sketched in Fig. 4. It will be seen that the batteries 
are placed in parallel with the dynamos, and the third 
wire connected to the middle of the battery only, aud not 
to the dynamos. Instead of two dynames in series, one 
ne only is used, and it generates cnrrent at 200 instead 
0 


at 100 volts. (To be continued.) 


DESIGN AND CONSTRUCTION OF DYNAMOS.* 
BY T. ROOKE. 


In considering the design and construction of dynamos, 
let us devote our attention first to continuous-current 
dynamos, and later we will pass on to consider some of the 
more prominent alternate-current machines that have of 
late come to the front in connection with the electrical 
transmission of energy. 

First, then, the design of a continuous-eurrent dynamo 
resolves iteelf into the treatment of two factors—the mag- 
netic circuit and the electric circuit —and each of these may 
be considered to a certain extent separately. The com- 
mercial dynamo is always made with electromagnets. Some- 
times they are self-excited, and at otber times, such as 
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with alternate · current dynamos or high-pressure continuous- 
current machines, they are separately excited. The iron 
in a dynamo which constitutes the magnetic circuit is made 
up of four parte—the two limbs, the yoke, and the arma- 
ture core; besides these, and the most important of all, is 
the air gap. These parts can easily be seen from Figs. 
1, 2, 3, 4, and 5, which represant various forms of arrange- 


* Paper read before the Students of the Institute of Civil Engi- 
neers at Birmingham, Feb. 4th, 1892. 
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excessive, and the air gap large. Increasing the iron and 
decreasing the copper on the armature was found to im- 
prove the machine, it kept cooler, and did not require so 
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much magnetising force to give the same output. At present 
with most makers the ratio of the iron cross-section in 
the armature to that in the field magnete is between 1 to 1 
and 1 to 1. 


Fic. 5. 


The magnetic induction at which machines usually work 
varies according to the quality of the iron used, but is 
somewhere about 15,000 lines square centimetre in 
wrought-iron field magnets, which are pretty well saturated. 
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The armature is slightly under-saturated in order to keep 
the loss from hysteresis as low as possible. The air gap 
must be kept as small as is mechanically possible, for, as 
will be seen, it causes the greatest amount of magnetic 
resistance to the passage of the lines of force. For this 
reason, in large machines it becomes best only to wind one 
layer of wire on the armature; small machines have 
0 rad two layers, but this depende entirely on the 
E. M.F. required. 

Bearing in mind the best proportion of the armature to 
the field magnets, and the necessity of keeping the air gap 
small, the first condition to be fulfilled is that 

n.C.N 


E is the E. M. F. in volte; N is the total magnetic induc- 
tion in the armature, or the total useful magnetic induction; 
n is the number of revolutions of the armature per second; 
C the number of conductors counted all round the outside 
of the armature ; and 10? is the ratio of the practical unit 
to the absolute unit of E.M.F. With these requirements 
it is not difficult to decide on the sectional area of the 
different parts of the magnetic circuit. 

As regards the yoke which connects the limbs of the 


MACNETIC INDUCTION 
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A generally applicable formula has been given by Dr. 
Hopkinson. Let N be thetotal magnetic induction un 
the armature necessary to induce the E. M. F., E, at the 
specified speed, n. The magnetising power, or magneto- 
motive force, of i amperes passing S times round a magnetic 
conductor is 4 rS i-- 10. N being in C. G. S. units, i to 
be divided by 10, as it is in practical unite. The magnetic 
resistance to lines of force is proportional to the length of 
their path and inversely proportional to the sectional area 
of the circuit, and the permeability of the iron. Suppose, 
then, the three of the magnetic circuit |, = average 
length of lines of force in the armature core, of which the 
sectional area is Al, and the permeability y. This part 


of the magnetic circuit will have a resistance of Ps 
1 


Similarly, for the two air gaps, if the length of path across 
each from iron to iron be called I, and the area of each 
polar surface A,, the magnetic resistance these two offer 


will be 2 i p being for all non-magnetic substances equal 


to 1. Similarly, for the iron field magnets writing /, for 
length of path through iron from pole to pole, A, for 
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magnet, it is not of great consequence as to its exact shape, 
nor yet whether it is of cast or wrought iron, it being 
merely necessary to have it large enough to conduct the 
lines of force without throttling them; and comparing the 
induction curves for cast and wrought iron, Fig. 6, it will 
be seen that the area of the yoke, if cast iron is used, must 
be at least two and a half times that of wrought iron. 
Having arrived at the sectional area of the magnetic 
circuit, the next thing is its shape. In shape, the chief 
objects to attain are cheapness of construction and con- 
venience in winding, keeping the magnetic circuit always 
as short as possible. For cheapness, small dynamos are 
often built with wrought-iron cylinder limbe and cast-iron 
bi and pole-pieces. For large machines a cylinder 
omes awkward, as it takes up so much more room, and 
‘the pole-pieces would have to be so massive, so the 
whole magnet limb is built up of iron rails, or forged in 
one piece and made rectangular in section. The number 
of poles is generally limited to two for ordinary machines; 
four are sometimes used, principally for large machines 
giving heavy currents, although even more have been used. 
Let us proceed to the vodig The wires on the 
armature are calculated from .the formula already given, 


E = 2 The most difficult part of the winding to cal- 


culate, however, is that on the magnets, and it is done as 
follows. 


sectional area, », for permeability, the magnetic resistance 
will be . Adding these three resistances together, 


we get as the total resistance of the magnetic circuit the 
value— 
A l A 


—l. +2 2 + . 
h Ay A, ps Ag 
The total number of magnetic lines is equal to the 
magneto-motive force over magnetic resistance, or 


N = 4TSi 


NEUE WEN IE MSN 
101 —- 4 2243-4 — | 
My Ay E A2 . As 
Dr. Hopkinson expressed this formula a little more 
generally—as follows : 


76 - uf (D + 2h ( T) + I, JG) 


10 


For each part of the magnetic circuit he plotted a curve 
representing each of these functions, and from them he then 
plotted a resultant curve which was the characteristic of 
the magnetic circuit. 

Having thus got à formula or curve for calculating the 
exciting power necessary for the field magnets of a dynamo, 
we must next introduce a coefficient of leakage or a correc- 
tion to allow for the leakage of lines of force. This 


cannot be calculated beforehand with any accuracy for a 
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new type of machine, but must be obtained from experi- 
ment—a list of values is given for various well-known types 
which are most commonly met with. 


CORRECTIONS FOR LEAKAGE OF LINES OF FORCE. 


Type of Dynamo. Value of v. 
Edison-Hopkinson '.. ................... e enn 1:32 
BID DE ¼ vy. y ees e nesteren 1:30 
Manchester .............. eee e . . 1:49 


Owing to the spreading of the induction, it is necessary 
to assume the air gap as having an extension beyond the 
polar area equal to ‘8 of the distance between the armature 
add and the polar surfaces. The formula thus corrected 

mes 


2 A) rr th 65) ete. 
4181. N l 


4. 6 
10 aa) +103 + (8 
Having calculated thus as nearly as possible the number 
of ampere-turns to be wound on to the magnets of a 


machine, the resistance of the magnet coils and the current 
flowing in them is calculated in accordance with the 


well-known formula C =F 


The next thing we come to is ventilation and cooling, 


| 
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possible current from the armature, and, keeping this 
constant, take observations of the magnetising force and 
E.M.F., the field being weakened down step by step until 
it is just possible, by adjustment of the brushes, to run 
without sparking. Repeat the experiment for a less current 
in the armature ; then for a smaller still, until there is a 
series of curves representing the relation between the 
magnetising force and the E.M.F. for several different values 
of the ampere-turns on the armature. This load diagram 
will tell us everything we wish to know about the magnetic 
circuit of a machine having these particular dimensions, 
and about the interference of the armature with the field 
circuit ; it tells us the ampere-turns required for any . 
induction on open circuit, or, in other words, the magnetis- 
ing force da ee for the shunt only ; if the machine is to 
be compounded, it tells us how many ampere-turns must be 
added to raise the E.M.F. by a required amount with any 
current flowing, or to compensate any armature load ; it 
tells us how we can over-compound the machine; and 
lastly, just how far we can weaken the field for any load, 
without producing sparking. 

Proceeding now to the actual construction of dynamoa, 
let us first consider the most important part—namely, the 
armature. All continuous-current dynamos of practical 
importance at the present moment can be grouped under 
three headings: 1. Dynamos with drum armatures wound 


Fre. 7. —Elwell-Parker Dynamo. 


both of armature and magnets, for à certain amount of 
energy must always be lost in a machine on account of its 
electrical resistance, and this energy is converted into heat 
and must be dissipated, especially as the resistance of 
copper is increased rapidly by an increase of temperature. 

This area for dissipating heat varies considerably, as do 
most other things, in different types of machines by diffe- 
rent makers, and besides this the temperature of the 
place in which the dynamo has to work must be taken into 
account, if any fixed rule is to be given. Mr. Kapp gives, 
with a surface speed of 2,000' to 3,000' per minute, cooling 
surface ought to be 8 to 1 square inch for every watt trans- 
formed into heat in the armature wires; magnete 1:5 to 
1:8 square inch, but this rule cannot be fixed within con- 
siderable limits for the reasons given above. These rules 
are the nearest possible approximation for calculating 
beforehand the proper dimensions of a dynamo with 
a given output, but it must not be forgotten that they are 
only an approximation, although a close enough one for 
pane use. A dynamo having been completed, its per- 

ormance should be recorded in such a manner that we shall 
be able to tell at a glance what a machine of similar carcase 
dimensions will give under any circumstances. First, the 
machine is run on open circuit, and the relation between 
the ampere-turns on the magnete and the E.M.F. estab- 
lished. Whilst running at the same speed take the greatest 


on the Hefner alternate principle. 2. Dynamos with 
cylindrical armatures wouud on the Gramme principle. 
3. Dynamos with disc armatures wound on the Schuckert 
principle. 

The first type is represented by many makers, such as 
Edison, Siemens, the Electrical Construction Corporation, 
etc. The second type used to be represented by the 
largest number, but many of them now build the first type. 
The third type is made by the Brush Company and the 
Gulcher Company. From a scientific point of view all 
these machines, though of such wide variety of design and 
general arrangement, can be treated in a similar manner, 
and in all cases the E. M. F. in the armature is expressed by 


the formula E =” 17 í 
mining the coefficients of leakage, depending on the shape 
of the field magnets. The great object in most of these 
armatures is to get the greatest E. M.F. generated with the 
least length of copper wire. Some parte of the armature 
are useless so far as this goes, such as the inside wires of a 
Gramme machine, and the end winding of a drum armature, 
and in the early daysof dynamo designthisgaverise toendless 
complicated forms of field magnete. It is, however, evident 
that allarmaturesarenot alike inthisrespect. Mr. Kapp gives 
the following figures : The length of wire per volt generated 
in different armatures having the same magnetic induction 


The complication arises in deter- 
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per square centimetre of armature core is, for drum 6:5in. 
to 16-4in., cylinder 21°8in. to 26:lin., disc (square or 
circular core) 26:3in. The above table shows the great 
superiority of the drum over any other armature. The 
long cylinder comes next, but is not generally employed in 
modern machines on account of vibration in the spindle. 
The tendency is to use short cores in order to reduce the 
distance between the bearings.  Cores of equal length 
and diameter are often used. The flat ring which 
was extensively used in the early days of disc arma- 
tures is stil worse as regards the length of wire 
required to wind it, requiring three times as much wire as 
the short cylinder. At one time, a very narrow and deep 
ring was considered the best form to be given to the core 
of a Gramme armature, as thereby a great expansion of 
polar surface could be obtained, thus bringing the whole of 
the wire under the direct influence of the magnets. Expe- 
rience has shown, however, that this is a fallacy. For 
continuous current machines used for incandescent lighting 
and plating, drum armatures are almost universally used, 
now that it is possible to ensure good insulation, which was 
at first one of the difficulties with this type of armature. 
Machines such as the Thomson-Houston and Brush are 
used chiefly for running arc lamps in series, as they are 
more easily regulated as constant-current machines. They 
are unique dynamos in construction, which it is hardly 
necessary to describe more fully here. 

The construction of armatures is as follows: The old 
Gramme was made up of either very thin circular iron 
washers insulated from one another generally by varnish or 
paper, or else it was made up of a coil of charcoal iron 
wire wound on a former. This former was taken away, 
the iron wire core insulated by winding on tape, which was 
then varnished over; the coils were then wound on and 
the whole connected, and mounted on the driving shaft on 
a block of wood—the driving power was transmitted from 
the shaft simply by friction, and for small dynamos this 
was sufficient. To prevent the external wires from flying 
out when the armature was driven at a high speed, they 
were bound in by bands of brass wire passed round the 
armature, and insulated from the conductors by mica. 
Elwell-Parker Gramme armatures used to be built up of a 
wire core wound directly on to a brass spider, or frame- 
work of radial arms; to keep the core true, a light cut 
was taken over it after every two or three layers of wire 
had been wound on. The conductor on these armatures 
was driven partly by friction, partly by the coils pressing 
on the sides of the radial arms. It was usual to put only 
one layer of conductors on these armatures. Of course, 
there are modifications in the building of armatures by 
different makers; but we have only space to consider the 
main features of each type. 

The old Pacinotti armature, which is a hollow cylinder 
like the Gramme, was always built of sheets of charcoal 
iron, insulated from one another ; it has on its surface pro- 
jecting teeth. The object of these teeth was partly to 
diminish the magnetic resistance of the air gap, and partly 
to act as drivers to the wire coils. It was found, however, 
that with the diminished clearance between the projections 
and polar surfaces the magnetic induction exerted by the 
projections on the polar surfaces absorbed a considerable 
amount of pore in heating the pole-pieces with local 
currents, and no amount of subdivision could get over it. 
The ordinary drum armature is built up of a lot of thin 
discs of charcoal iron insulated from one another by varnish, 
paint, or paper. Sometimes they are fitted on tothe square 
shaft, at other times they are keyed on to the shaft, and 
are then proses together between end plates till they are 
fairly well solid, the end plates being made of bronze, or 
non-magnetic metal. The armature core is then turned up 
true with a very sharp tool, so as not to burr the edges of 
the thin plates, and the outside is insulated with cloth, 
varnish, and mica, and the coils are then wound on the 
armature, sometimes in one layer, sometimes in two. In 
a drum-wound armature with only one layer of wire the 
full potential of the dynamo will be between every 
two adjacent wires, and special care must therefore 
be paid to their complete insulation from one another. 
With two layers of wire on the armature, as in 
bigh-tension machines, the full potential of the machine 


the latter through the former being caus 
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is between the two layers, which are more easily insulated 
by a sheet of cloth and mica strips. These are close-coil 
armatures—that is, they have all their coils in series with 
one another, forming a closed circuit. Thomson-Houston 
and Brush machines are the two principal open-coil arma- 
tures. The shape and construction of magnets has already 
been discussed under the treatment of the magnetic circuit. 
The coils for magnetising them are wound on bobbins and 
slipped on. Sometimes, but not often, the coils are wound 
directly on to the magnet limbs, in which case they cannot 
be taken off except by unwinding. The commutator, or 
collector, is generally made as shown in the section, or is 
some slight modification of it. A number of copper bars 
having lugs left at each end are milled up so as to fit 
together and form a hollow cylinder. These bars are 
held together by insulated iron rings passed over the 
lugs, and are insulated from one another by mica. 
The whole is insulated and mounted on a cast-iron core, 
which is keyed on to the shaft. Bearings are generally 
of white metal. Brushes are held on insulated pi and 
their pressure on the commutator is regulated by means of 
a spring, the pressure being just sufficient to ensure good 
contact. They are made of pure copper. Either a number of 
thin sheets are laid together and one end of the layer 
soldered up, or they may be made of a number of copper 
wires soldered at one end, or, what is perhaps best for a 
good dynamo, they may be made of gauze. The advantage 
of a gauze brush is that it does not cut the commutator at 
all, like wire or plate brushes; the disadvantage is that on 
a bad dynamo which sparks a lot, the gauze rapidly wears 
away. In order to avoid sparking, it is necessary to adjust 
the brushes to the load of à machine, and this is generally 
done by means of a rocker fixed to the pedestal or bearing, 
and capable of being turned through an arc round the 
commutator. 

Let us pass on to alternate-current dynamos. These 
have lately come forward very prominently in the distribu- 
tion of power at a high tension, and its conversion to a low 
tension by means of the alternate-current transformer. In 
these machines alternate currents are induced in the arma- 
ture coils by causing the amount of magnetic induction 
through them to alternately increase and decrease. Most 
frequently there is not simply an alternate increase and 
decrease, but a rapid reversal in the direction of the 
magnetic induction. In some of these machines, as in the 
majority of continuous-current dynamos, the armature part 
rotates whilst the field magnet part stands still. In others, 
however, the armature part—that is to say, the part from 
which the alternating current is to be obtained—-is a fixture, 
whilst the field magnets are made to rotate. In a third 
class of machine, both armature part and field-magnet part 
are fixed, the amount of magnetic induction passing from 
to vary or 
alternate in direction by the rotation of appropriate pieces 
of iron. In the older machines, the field magnets were 
either of steel permanently magnetised, or else electro- 
magnets separately excited. About 1869 began the 
practice of making these machines self-exciting by 
diverting a small current from one or more of the arma- 
ture coils separated from the rest, and this current was 
rectified or made continuous by being passed through a 
crown commutator, and thence to the field magnets. These 
crown commutators are not generally used now, it being 
more convenient either to mount a small continuous-current 
armature on the shaft of the alternator, and thus obtain 
the exciting current. If the alternator runs at too low a 
speed for this, the exciter is driven by a belt from an 
exciter pulley fixed on the alternator shaft. For collecting 
the alternating main current of the dynamo, extremely 
simple means are required. In most machines where the 
armature is fixed, two terminals only are required ; in 
machines with revolving armatures sliding connections only 
are required. Hence there is no sparking, and no adjustment 
of brushes with a varying load—in fact, one of the moat 
expensive parts of a dynamo is rendered unnecessary. As it 
is requisite in alternate-current working to have many alter- 
nations in every second, and as mechanical considerations 
forbid very high speeds, it is the general practice te make 
this class of machines multipolar, with a considerable 
numberof poles of alternate polarity arranged symmetrically 
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around a common centre. The number of complete alter- 
nations per minute in machines of different systems varies 
considerably from 2,500 to 12,000 or more, but about 6,000 
is mostly used. The number of poles, Fig. 8, also varies 
from 12 to 32 or more, depending, of course, on the specified 
speed and number of complete periods per minute. There 
are two ways of coupling up the coils of alternate-current 
dynamos. For lighting incandescent lamps from parallel 
mains it is usual to connect the coils in parallel. This is 
low-tension distribution, such as is uam at Paddington. 
For high-tension transformer work the armature coils are 
connected up in series. 


Fic. 8 


With these brief remarks on alternators we must end. 
The mathematical treatment might be extended, as also 
losses from hysteresis, running in parallel and multiphase 
dynamos, but time does not allow. 


ELECTRIC TRAMWAYS ON THE OVERHEAD OR 
TROLLEY WIRE SYSTEM.* 
BY W. GIBSON CAREY. 
(Concluded from page 208.) 


In the development of the electric tramway no part pre- 
sented to the pioneers difficulties comparable to those 
encountered in the operation of the rolling-stock, and 
changes in the construction of every detail have been con- 
atantly made as experience pointed out opportunities for 
improvements in the mechanical and electrical details. It 
was soon found that the methods of supporting the car 
bodies which were employed in animal traction would. not 
do for electric service, and specially-designed trucks, upon 
which the motors were carried beneath the car bodies, 
were soon brought out. The matter of trucks is one of 
greater moment than would appear at first sight, for upon 
proper design and workmanship in the truck depends the 
smooth and safe operation of the car, while the greatest 
possible simplicity and accessibility of all parts is necessary 
for ready examination and economical repair in case of acci- 
dent. This simplicity, however, is not so easily accomplished 
as might be supposed. The electric car has nothing to 
steady it like the constant pull of the horses on the draw- 
bar in animal traction, and the fore and aft oscillation is 
prevented by ingenious designs in a score of trucks upon 
the market to-day. Out of these, however, there are 
scarcely half-a-dozen which are not so complex in construc- 
tion that the smallest accident will necessitate an enormous 
amount of labour in order to get at and repair some trifling 
part. A truck that has to be entirely pulled to pieces in 
order to replace a pair of wheels will not pay in the long 
run, however perfect it may be in preventing oscillation 
and affording smooth running. 


* Paper read before the Royal Engineers. 
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In crowded cities, on lines upon which the traffic is very 
large, and more or less constant, the use of very long cars 
is often found advisable, and in such cases bogie trucks 
must be used. There are, however, several considerations 
which qualify the advisability of very large cars. While 
double carrying capacity can be obtained at the expenditure 
of about 50 per cent. more power, the expense of hauling 
round very large cars nearly empty, when the traffic is 
light, will in most cases more than counterbalance the 
advantages to be gained, and on a large majority of roads 
a small car running during busy hours on a very quick 
headway is preferable. One decided disadvantage which 
the largo car on bogie trucks possesses is the smaller propor- 
tionate weight available for the purpose of traction which 
it possesses. It is not practicable to gear motors to all 
four axles, and the universal practice is to drive such cars 
by two motors, each being geared to one axle of each truck, 
so that only half the total weight of the car is available 
for traction. One manufacturer has brought out a most 
excellent six-wheel truck with a very long wheel base, in 
which the axles automatically assume a position radial to 
any curve. In this truck almost the entire weight of the 
car is supported en the driving wheels, and the chief objec- 
tion to the eight- wheel car obviated. 

The first attempts at driving cars by electricity were 
made with motors mounted on the platforms and gea 
to the axles by means of sprocket chains. This clumsy 
contrivance was, however, speedily superseded by motors 
supported directly upon the axles and upon a flexible sus- 
pension from the truck, entirely independent of the car 
body. Spur gearing was used, by which the speed was 
reduced from about 1,000 revolutions at the armature shaft 
to 100 at the car axle. The limited space under the car 
precluded the use of large gears, and the reduction of ten 
to one was accomplished in two steps by means of an 
intermediate shaft. To-day single-reduction motors have 
in turn supplanted these, and the solution of the problem 
of gearless motors, with armatures mounted directly upon 
the car axles, is; perhaps, a question of the very near future. 
Motors of this class are, indeed, in operation to-day, but it is 
very questionable whether their development has reached a 
point at which any advantage can be gained by their adoption. 
The total efficiencies of the double and single reduction 
motors appear to be about the same, the enormous economy 
effected by the use of the latter being due chiefly to reduced 
wear. The single-reduction gears running in oil in a dust- 
tight casing are kept thoroughly lubricated, and are pro- 
tected from the grit and flyings which formerly made the 
renewal of gears one of the most important items in the 
repair account of electric roads. Smoothless and more 
noiseless operation has also been effected, and it cannot be 
doubted that single-reduction gearing has been one of the 
longest steps in the direction of the perfect motor that has 
been made in the history of its development. Freedom 
from sparking under wide variations of load and change of 
direction of rotation is secured by making the field 
magnets very powerful in proportion to the armature. 
The output is, of course, smaller in proportion to 
the weight than if the magnetising effect of the arma- 
ture coils were relatively greater, but in that the slight 
increase of weight gives better traction, this is of small 
importance, and as the relatively weak maguetisation due 
to the armature coils produces no distortion of the magnetic 
field, we can use fixed brushes, set radially to the commu- 
tator, which are sparkless under all conditions. The motors 
being series-wound, the speed with a given number of turns 
in the field coils, is directly dependent upon the applied 
E.M.F. and the resistance of the circuit, and can, therefore, 
be varied at will by the introduction of a graduated resist- 
ance in series with the motor. This resistance comes very 
little into play, but is necessary in order to avoid a jerky 
movement in starting. After the dead resistance is entirely 
thrown out of the circuit, the speed can be further increased 
by cutting out part of the field coils which are wound in 
section, the bights of the coils being led to a switch operated 
by the same mechanism that controla the rheostat. This 
weakening of the field must not, however, be so great as to 
allow a distortion of the field by the reaction of the 
armature current, or destructive sparking will ensue. 

For most city work it has been found advisable to use 
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motors of about 30 h.p. capacity on each car. This is 
usually divided between two motors of 15 h.p. capacity, 
one being geared to each axle. In this way the entire 
weight of the four-wheeled car is available for the purpose 
of traction, and in case of an accident to one motor the car 
can be run into the depót with the other, instead of being 
disabled, as would be the case if a single motor were used. 
The motors which are coupled in parallel with each other 
are reversed by reversing the direction of the current 
in the armatures. This has generally been accomplished 
by leading the current first to the fields of the two 
motors in multiple with each other, and hence through a 
reversing switch to the armatures, which are also in multiple 
with each other. The current in the fields of the two motors 
will, of course, with such a system of connections, be 
inversely proportional to the ohmic resistance of the field 
coils, so that an equal distribution of current between the 
fields can easily be secured by carefully winding them to 
the same resistance. As, however, these field currents are 
again brought together into one at the reversing switch, the 
currente in the armatures wil depend not only on the 
respective ohmic resistance of the armatures, but upon 
the counter E.M.F.’s generated in them. Owing to 
differences in the iron employed in construction of the 
motors, it is difficult to exactly balance those, and the only 
practicable way of equally distributing the load between 
the two motors is by the employment of two reversing 
switches, so that the two motor circuits are entirely separate 
and distinct from each other. It is only by the most 
careful attention to such details as these that smooth and 
economical operation can be secured. 

The current is collected from the trolley wire by means of a 
grooved gunmetal trolley, carried upon a trolley bar, mounted 
upon the roof of each car. This bar has a universal joint at its 
base, which allows the trolley bar to move in any direction, 
while springs acting upon a cam arrangement of peculiar 
design tend to keep the bar in a perpendicular position. 
The design of this arrangement is such that the upward 
pressure of the bar is equal whatever the tension on the 
springs, so that the trolley is always kept firmly pressed 
against the trolley wire, in spite of any variation in the 
height of the latter, and the flexibility of the universal 
joint allows it to follow any deviation of the wire away 
from an exact central position over the track. In the 
circuit between the trolley stand and the motors are inter- 
posed a fuse cut-out, which protects the motors and the 
wiring in case of an accidental short circuit, a lightning 
arrester, and the variable resistance, which is usually of 
iron, the rheostat being insulated throughout with mica to 
avoid danger from overheating. The current after passing 
through the rheostat is taken to the motors, and from 
thence through the wheels to the track and supplementary 
wiring, by which the circuit is completed back to the 
generator. 

The use of a lightning arrester both on the cars and at 
the power station removes one very fruitful source of acci- 
dents—the long line of trolley wire, especially in country 
districts, being exceedingly liable to be struck by lightning, 
and unless some path can be provided for the escape of the 
discharge to earth, disastrous results to generators or motors 
are almost certain to follow. 

Such objections as have been raised to overhead electric 
tramways have been made purely from a sociological point 
of view, and experience has invariably led to the modifica- 
tion or entire withdrawal of these. To the public is offers 
cleaner and less obstructed streets, and less wear of paving 
than animal traction, comfortable and well-lit cars, and 
rapid transit. To the financier it commends itself as cheap, 
reliable, and offering facilities for rapid transit, which can 
be aren in no other way. To the engineer it presents a 
field for the application of motive power for moving vehicles 
at an efficiency exceeding that which can be given by other 
methods, while its extreme flexibility permits its use in 
places which could be reached by no other means. 

We have not yet come to the end of its development. 
Its application upon the great railways of the world is 
perhaps a question of the immediate future, and its adop- 
tion in a thousand forms for the purpose of manufacture 
and commerce has already been begun with a success which 
ensures ite rapid and universal extension. 


PORTSMOUTH. 


REPORT BY PROF. WM. GARNETT. 


To the Electric Lighting Committee of the Borough of Portsmouth. 


Gentlemen,—In accordance with your instructions, I now 
submit to you an estimate of capital and current expenditure and 
receipts for the lighting of the district specified in Schedule B of 
your provisional order, and of the esplanade between the two 

iers. 

i The estimate is based upon the assumption that, in accordance 
wìth the recommendations contained in my report of October 14th 
last, alternating currents at a pressure of 2,000 volts will be 
employed for the transmission of energy through the main leads. 
Since my report was written a very complete series of tests has 
been carried out on the condensing turbo-generator by Prof. J. A. 
Ewing, F.R.S., professor of engineering in the University of Cam- 
bridge, and a copy of his report I hope to lay before yoo. Prof. 
Ewing’s results show that the turbo-generator is now as efficient 
as the best compound engines of the marine type, and that for 
light loads it stands unequalled, while in the first cost of the 
machine, and in the items of engine-house and foundations, it 
enables a very considerable reduction to be made in capital expen- 
diture. I have therefore made my estimate in the first instance on 
the assumption that ‘‘turbo-electric generators ” with surface con- 
densers will be employed, and have made a supplementary esti- 
mate of the additional cost which would be involved if it should be 
thought desirable to employ compound condensing engines of the 
ordinary type, making not more than 90 revolutions per minute, 
coupled by endless rope gearing to alternators making 300 revolu- 
tions per minute. In this estimate I have provided for engines 
and alternators of the highest class of manufacture obtainable. 

I have assumed that a site will be procured for the central 
station at which sufficiently clean sea-water for surface condensers 
will be obtainable at all times of the tide within a distance of 250 
yards. The Grammar School has been selected as the point from 
which the lines of high-tension mains should diverge, and it has 
been assumed that the distance of the central station from thia 
point will not exceed 500 yards. If itis impossible to fulfil this 
condition, the extra cost of mains will be at tbe rate of £3,200 per 
mile for the distance between the central station and the Grammar 
School. Concentric mains will be laid from the central station to 
the Grammar School, capable of carrying sufficient current for 
twice the number of lamps for which it is intended at present to 
provide. These conductors together will serve all the require- 
ments of the station until lamps have been installed equivalent to 
about 17,000 lamps of 16 c.p. 

The system of mains which I propose to adopt is the following : 
Concentric high-tension mains will be laid from the Grammar 
School along the principal thoroughfares mentioned in Schedule B 
of the provisional order and Alexandra-road. Along the Com- 
mercial-road route as far as the corner of Lake-road, and to 
Southsea as far as the corner of Osborne-road and Palmerston- 
road, high-tension mains will be laid capable of carrying about 
twice the current for which provision is at present to be made at 
the generating station. This will provide for the increased 
demand which will occur when the system of mains is extended to 
North End and the Beach Mansions. The cost of extending the 
lighting system in these directions, including high and low tension 
mne and transformers, will be at the rate of about £2,600 per 
mile. 

The high-tension maina may be concentric armoured cables of 
the class manufactured by Messrs. Siemens, or concentric cables 
protected by a lead sheathing &nd surrounded by 2in. of bitumen 
as manufactured and laid by the British Insulated Wire Company 
or the India Rubber, Gutta Percha, and Telegraph Works 
Company. Side by side with the high-tension cable, and in the 
same trench, will be laid cast-iron socket pipes, tin. in diameter, 
securely jointed, as in the case of a high-pressure water supply, 
and protected within and without by a bituminous composition. 
Cast-iron junction-boxes, with water-tight covers, will be inserted 
at intervals of about 50 yards in the course of these pipes, and 
through these junction-boxes the conductors may be inserted or 
withdrawn. he low-tension conductors, naving an insulation 
resistance of not less than 600 megohms per mile, will be drawn 
into these pipes, and will thus be carried by the side of the high- 
tension conductors throughout the town. It will not be necessary 
for these conductors to carry more than 140 amperes (the current: 
for 230 lamps of 16 c.p.) over any section of the route, and where 
the demand for current is very small their carryiug capacity will 
be reduced to 70 amperes, but may afterwards be inc as 
required by drawing additional cables into the tubes. The 
low-tension conductors will be fed from the high - tension 
mains through transformers placed at intervals, which will 
ultimately not exceed 300 yards, and which will be less than 
this in those localities where the demand for current is 
very great. The transformers will be inserted in boxes in 
the footways, but their itions will be determined by the 
demands of consumers; thus, if some one consumer, or two or 
three neighbours require, say, current for 200 lamps, a 40-h.p. 
transformer will be inserted immediately opposite the premises in 
question, and service leads will be carried directly from the trans- 

ormer for the supply without utilising the low-tension mains. 
The transformer will be capable of supplying current for 480 
lamps, so that, in addition to supplying the premises immediately 
opposite, the transformer will be able to supply current (168 
amperes) for 280 lamps to the secondary mains, say 84 amperes, to 
the right and the same to the left, to be drawn off” when required 
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at distances not exceeding 200 yards from the transformer. As 
the demand for current increases transformers can be put down 
wherever required to supply some consumers directly and to feed 
into the secondary mains, and small transformers may be replaced 
by larger instruments when necessary. Small streets will be 
supplied by branches from the secondary conductors only, and 
towards a terminus the secondary conductors may be carried 150 
yards or 200 yards beyond the ends of the high-tension mains. 
hould any transformer break down it would be automatically cut 
off from the mains, but its district would be supplied with current 
from the adjoining transformers with only a slight falling off of the 
ure. By using separate cables for the flow and return, 
instead of concentric cables, for the low-tension conductors, it will 
be possible to connect new consumers or branch circuits in side 
streets without interfering with the continuous supply of current 
to the district; but if for any purpose it is necessary to cut 
off the supply from Lhe section served by one transformer, this 
will be easily effected by disconnecting the low-tension conductors 
at the neighbouring junction-boxes without interfering with the 
supply to any other section than that so cut off. The transformers 
may, With advantage, be arranged as pro d by Mr. Ferranti 
with gear whereby they are automaticall adapted for economic 
working with a full load or a very light load according to the 
demand upon them. and I have based my estimate for transformers 
on Mr. Ferranti's figures. 
The lines along which the high-tension conductors will be 
carried will be as fo lows : 


(a) Concentric mains together of ‘32 square inch section from 

ae ou station by the shortest available route to the Grammar 
ool, 

(b) One concentric cable of ' square inch section from the 
Grammar School along High-street to the corner of the Grand 
Parade. If a supply of current is required in Broad-street, a 
better course for th s cable will be round the Inner Camber to 
Broad-street, and thence up High-street as far as it may be 
necessary to carry it. 

(c) One concentric cable of 2 square inch sectional area from the 
Grammar School to the Pier Hotel, with a branch of I square 
inch sectional area down King’s-road, to the corner of Park-lane, 


a second branch of 035 square inch section a distance of 100 yards | 


along Landport-terrace, and a third branch of 035 square inch 
sectional area from the Pier Hotel, along the Clarence Esplanade, 
to the South-parade Pier, the main conductor being carried on 
from the Pier Hotel, along Southsea-terrace, Western- parade, and 
Osborne - road, to the corner of Palmerston-road, with a sectional 
area of ‘15 square inch, from which corner branches of *1 square 
inch section will be carried Wong Palmerston-road to within 150 
yards of St. Jude's Church and of Clarence-parade. 

(d) One concentric cable of 2 square inch sectional area from the 
Grammar School to the corner of Edinburgh-road, with a branch 
of 035 square inch sectional area extending for 80 yards along 
Hampshire-terrace, and a branch of 1 square inch sectional area 
extending from the corner of Commercial-road and Edinburgh- 
road, along Queen-street and Camden-alley to the corner of Wick- 
ham-street. When there is demand for current along Ordnance- 


row and on the Common Hard, the Queen-atreet conductor may be 


supplied directly from the central station through a high-tension 
conductor laid along the Gunwharf-road, Ordnance-row, and the 
Common Hard. The main line of cable will be carried along the 
Cominercial-road from  Edinburgh-road to  Lake-road with a 
sectional area of ‘15 square inch, and from Lake-road to All 
Sainte’ Church with a sectional area of I square inch, 


The low-tension, or secondary conductors, laid in pipes as above 
described, will follow the same routes as the high-tension mains, 
with the following exceptions : 


1, Wherever necessary the secondary conductors will be carried 
beyond the ends of the high-tension mains to distances of 150 
yards, or, in some cases, 200 yards. The secondary conductor 
will thus be carried to the dockyard gates, along the whole length 
of Hampshire and Land port terraces, to the corner of Broad-street, 
Portsmouth, and along the Palmerston-road to the corners of 
Marmion-road and Clarence-parade, 

2. Along the Clarence N branch low- tension conductors 
of only O18 square inch sectional area will be laid in Ijin. 
wrought-iron barrel. Very small transformers will be used on 
this section, and the current will be cut off from the whole 
circuiti, except when the lights on the Esplanade are required. 
(Should a large supply of current be required for the Clarence 
Esplanade Pier it will probably be best to ponte an entirely 
separate main for its supply from the central station, with tele- 
phonic communication, whereby instructions would be transmitted 
to the station in the event of the pier lights being required at 
unusual hours.) | 

3. No low-tension conductors will be required along the route of 
the main cables from the central station to the Grammar School, 
or from the Grammar School to the corner of King’s-road and to 
Victoria Hall, or along a portion of Edinburgh-road, unless it is 
desired to provide public lights along these ronds. 


For the purpose of public lighting in the streets, instead of arc 
lamps, placed at distances of 50 yards or more, I prefer to employ 
high efficiency " incandescent lamps of 150 c.p., fixed at distances 
of about 30 yards. These lamps would be supplied directly from 
the low-tension conductors, and two of them would require about 
the same power as 4 cg arc lamp. "They would need to be 
more frequently renewed than ordinary incandescent lampe, and 
this has been taken into account in the estimate of annual expen- 
diture. A 16-c.p. lamp should, except on tbe Esplanade, be 

in the sume lantern with the 150-c.p. lamp, and should be 


switched on, in the place of the larger lamp at 11 p.m., thus 
enabling the streets to be lighted all night, at about the same 
cost as would be required to maintain the larger lamps until mid- 
night. If incandescent lamps are adopted, only very light 
columns will be required for their support, and they will need no 
attention unlil they require renewal, while the present lamp 
columns may be used in most cases. Arc lamps require expensive 
standards, and cost about £4 ench per annum for carbons and 
trimming, if burning until midnight only. 

As the conductors along the Clarence Esplanade will be used for 
pétne lighting only, so that all the lamps connected with them will 

e switched on and off together, and as no small lamps are 
required in this situation during the whole night, it will be con- 
venient to switch the whole of the lights on and off simultaneously 
by means of a high-tension switch at the point at which the Espla- 
nade conductors branch from the mains near the Pier Hotel. On 
a publie promenade the lighting up simultaneously of 90 powerful 
lights will be effective. 

or the lights along the Clarence Esplanade arc lamps are less 
unsuitable than in the streets, but high-power incandescent lamps 
would meet the requirements of the situation, If it is decided to 
use only a few are tami in special situations it seems unn I 
to provide a separate plant for arc lighting, or even to lay down a 
special set of mains supplied with continuous current through a 
rectifier, since alternating-current arc lampe may be employed, as 
at Newcastle, and fed from the high-tension mains through trans- 
formers, which reduce the pressure to 60 volts. One transformer 
may be employed for a group of seven lamps. A supplementary 
estimate is appended to provide for are lights on the Esplanade 
and in the principal roads if desired. 

Though the capital required for the installation of 8,800 private 
and 200 public lampe is estimated at only £40,000, it is desirable 
that borrowing powers should be obtained for a much larger sum, 
in order to enable extensions to be made to the system from time 
to time as the public may demand, without renewed application to 
the Local Government Board, 

No item has been included for meters, as arrangements can, if 
desired, be made with the manufacturers of meters to supply them 
and maintain them in working order at an annual charge which 
would be completely cove by the rental per meter paid b 
consumers, If it is preferred that the meters should be sace , 
the rental would suffice to pay interest on the capital outlay, and 
to create a sinking fund for its repayment within 10 years. 

The cost of the site is another item not included in the capital 
estimate, as I have not yet learned whether land already the 
property of the Corporation will be available for the purpose, and 
without due information it is useless to estimate the cost of a site 
in a district where the value of land varies enormously with a 
change of only a few yards in its situation. 

No allowance has been made for the renewal of lampe used for 
lighting the central station, inasmuch os the blackened lamps 
taken down from the street columns may be used in the engine-room 
until they are broken up. 

So long as the number of private lamps wired is less than the 
equivalent of 8,800 60-watt lamps, the income will be less than the 
amount estimated below, and the expenses will also be less, but 
not in the same proportion, There appears, however, to be a 
reasonable margin to meet this difference, and if the publie lighting 
is undertaken at once the installation may be expected to pay its 
working expenses and interest on capital actually invested as soon 
as the num bar of private lamps wired exceeds 5,000, 


CAPITAL. 
Estimate for High-Speed Generating Plant and Incandescent 
Lampas for Public Lighting. 


Buildings, including chimney shaft, boiler-room, engine- 


room, bot-well, offices, stores, coal stores, etc. ............... £0,000 
Travelling crane to lift four ton 200 
Cast-iron 12in. pipes for condensing water, 300 yards run | 

laid from sea to engine-room..... 400 


Five Lancashire boilers, each 30ft. by 7ft. 6in., constructed 
for a working pressure of 160lb. per square inch, fixed 
in ition with foundations, flues, fittings, firing tools, 
and all accessories . Tp PTEE — 

Three 150-unit generators, one 100-unit generator and one 
7o-unit generator for the production of alternating 
current at 2,000 volts, with condensers . 

Two duplex feed pumps, each capable of supplying all the 
boilers at full load, with steam and water pipes fixed and 
CORIO © oun medir uri pip di e chip: cap No DA ERI eR ao teat ABE 

Main and exhaust steam pipes with brass valves arranged 
so that any generator can be supplied from any boiler 
and exhausted into any condenser, pipes and connections 
between condensers and main suction and delivery pipes 
for circulating water, steam and exhaust pipes to 
auxiliary engines driving circulating and air pumps, 
alternative exhaust pipes carried through roof to enable 
any generator to be used as a non-condensing engine, 
and duplex arrangement of feed-water connections, all 
high-pressure branch steam-pipes being of copper 

Main awitches, fuse boards, voltmeters, ampere-meters, 
resistance coils, transformers for pilot lamps and 2 
engine and boiler rooms and offices, with lamps an 
fittings for the same 

Economiser, fixed 
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4,500 


7,000 
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200 


2,000 
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circuite, so arranged that they can be coupled by auto- 
matic gear in series for light loads, and in parallel 
when the load is 5 increased, at £7. 58. per unit, 


to include street boxes and fixing . . 3, 335 
Mains—Concentric mains of 32 square inch sectional area 
from central station to Grammar School 900 
High-tension mains, as above specified, exclusive of 
Clarence Esplanade æ 3,700 
Low- tension mains, including trenching and making good 
the roads and footways, laying cast-iron pipes with 
junction-boxes and cables, as above specified ................ 5,200 
High and low tension mains, with junction-boxes for 
‘larence Esplanade. . 900 
Lamp columns. Ninety new columns with lanterns fixed 
complete, and lanterns and connections to 110 gas 
COMMIS seris rrai E mt 8 800 
Office furniture and equipment . . .. 200 
Contingencies, 4 per cent. .. i ... . .. 1,600 
Engineers, clerk of works, quantity surveyor, etc 2,000 
Total 439, 985 


* This estimate provides only for the plainest possible type of 
lamp columns on the Esplanade. 


RaBcEIPT3. 


Private lighting, 352,000 units at 6d. ............ ................. £8,800 
Public lighting, 120,000 units at 4d., to include renewals of 


incandescent lampe 7“ . .. . 2,000 
£10,800 
EXPENDITURE. 
Coal, 472,000 units, at ‘Od. per unit sold ..... ...... . ... ..... £1,770 
Wages at central station, 52} weeks at £12. 12s. ............ 075 
Oil, waste, and other stores, at ‘15d. per unit... 295 
%%/ô⁰˙u³ ⁵ ³ Ä¹A 8 500 
Law and office expenses ........ n be sereis 300 
Queen's taxes on central station (£200 rental) 5 
Local rates — wateeee . eee ues 50 
Insurance (boiler insurance only)) . . 50 
Wages for labour in street . 150 
Renewal of street lamps . . q 350 
Depreciation and repairs : 
uildings, on £5,000 at 24 per cent. ......... £195 0 0 
Running machinery, boilers, economiser, 
etc., on £12,200 at 74 per cent. 914 0 0 
Steam-pipes, valves, etc., on £2,000 at 5 
Der: CONG. «i oe o E EEROUEL T ARV sree iE 100 0 0 
Instruments, etc., on £800 at 5 per cent. ... 40 0 0 
Tools, on £250 at 10 per cent. .................. 25 0 0 
Traveller, on £200 at 24 per cent. ........... 5.00 
Water mains, on £400 at 24 per cent.. 10 0 0 
Office furniture, on £200 at 10 per cent 20 0 0 
Mains, on £10,700 at 6 per cent. ............... 642 0 0 
Transformers, £3,067 at 6 per cent., and on 
£268 at 24 per cent. ........ . .............. . 190 14 0 
Lamp columns, painting, etc., on £800 at 
D Per en.. doris 40 0 0 
say, 2,112 
Interest on £40,000 at 34 per cenn ett . 1,400 
7,639 
Balanta ep 3,161 
£10,800 


In the above estimate the cost for excavation, for laying and 
jointing cast-iron pipes, and for making good the roads and foot- 
ways, as well as for ordinary builders’ work, has been taken at 

ces at which it is believed that the work could be easily done 

local contractors, under the supervision of your engineers. If 

e contractors for the electrical aut and conduotors are required 
to tender for this work, it is probable that an addition of about 
£1,000 will be made by them to cover risk and cost of supervision. 

If 45 alternating-current arc lampe are used on the Clarence 
Esplanade the extra capital coat will be about £1,000, and the 
extra charge on revenue will be about £155 if the lampe are 
„ midnight only, but this will provide no light between 


midnight and sunrise. If the same lamps are rep at 11 p.m. 
by 32-candle lamps burning till sunrise, the extra cost on revenue 
account will be about £180 per annum. 


is carried out by 100 alter- 


If the whole of the public lighting T 
11 p.m., and then replaced 


nating-current arc lampe burning t 


by 32-candle lampe burning until sunrise, the extra cost on capital 
account will be about £2,200, and on revenue account about £400 
per annum. 


If 100 continuous-current arc lampe are employed for etreet 
lighting, with rectifiers as pro by Mr. Ferranti, the extra 
expenditure on capital will be £3,200 beyond the above detailed 
estimate and on revenue account about £480 per annum. 

If an entirely separate arc lighting plant is employed, consisting 
of two 75-unit continuous-current generators (one being spare), 
one of the 150-unit pianta may be replaced by a 100-unit plant, 
and the extra expenditure on capital will amount to about £4,000 
beyond the first estimate given, but the extra expenditure on 
revenue account will be no greater than with the alternating 
currents and rectifier, as there will be no loss in transformation. 

If slow-running compound condensing engines of the highest 
class, making from 75 to 90 revolutions per minute, and coupled 
by endless rope gearing to slow-running Ferranti or other alter- 
nators are employed, the extra on the foundations and buildings 


of the central station and crane will amount to about £2,500, and 
the extra on the engines and dynamos to about £5,000. The total 
capital expenditure will then be £47,435, and annual ex iture 
£8,082. F 100 continuous-current arc lamps be used for public 
lighting and supplied from a separate plant, driven by slow- 
running engines, the capital shee will be about £52,450, 
and the current expenditure about £8,600 per annum. Slow- 
running compound engines may be obtained at a cost much below 
this estimate, but the extra on the buildings and foundations 
cannot be avoided. 

. I shall be glad to learn the wishes of the committee with res 
to the employment of arc oe or incandescent lamps of igh 
power for public lighting. With respect to this point, it may 
mentioned that only incandescent lampe will be suitable for small 
streets, and very little extra cost would be incurred if incan- 
descent lamps were at first si a in the main thoroughfares and 
supplied with current from the ordinary low-tension conductors, 
and were subsequently replaced by a complete system of arc 
lighting, and themselves relegated to the less important streets. 

y tha system proposed the public lights would afford work for 
the generating plant and utilise the mains pending the acquisition 
of a sufficient number of private consumers to render the private 
lighting plant remunerative.—I have the honour to be, gentlemen, 


your obedient servant, WILLIAM GARNETT. 
SUMMARY OF CAPITAL EXPENDITURE. 
High-speed Plant, 
Buildings, crane, and water mains .. £5,600 
Boilers and economiser᷑r t . 5, 000 
Generators and feed pumpac P . . 7,200. 
IIC ĩ RATER NO RETE Tm .. 2,000 
C%%%%%Cͥ ]³Üðnà¼½yĩ ĩ ]Ũ ᷣ q Gas ev ews wate 800 
jus. Mme ³ĩ³ͤ dd ¼ ĩͤĩĩͤĩĩͤĩĩ(c ( 8 500 
e . XE P 250 
Transformerrnnss %%% 3, 335 
ff fd 10, 700 
Columns and lamp fitt ingnßg TV2v ss 800 
Fünen eeeee Mesa viva uaa a UV 200 
e . 1, 600 
Engineers, et—uꝛ-ꝛ̃— . . e 2,000 
£39,985 
SUMMARY OF ANNUAL EXPENDITURE. 
11111... a ⁰ ¾½5mm RAN ORTON £1,770 
Wages and salarie . ã e. uds 
Stores, water, te.. 6 bee e nan ape 8 6 66 876 
Office expenses, insurance, taxes, etc. ............ "em k 
Renewal of lampe ............... eee eee nen 350 
Depreciation and repairs .............. se esee 2,107 
Ihi .s d l, 
£7,634 


Southsea, December 26, 1891. 


ELECTRICITY UP TO DATE. 


This formed the subject of an interesting lecture recently 
delivered at the Peel Park Museum, Manchester, by Mr. Porcy A. 
Ramage, of Messrs. Mather and Platt’s Iron Works, Salford. The 
lecture was delivered under the auspices of the Salford Corpora- 
tion, and the chair was occupied by Councillor F. W. Roe Rycroft. 
The lecturer referred to the various theories which had been enter- 
tained with regard to the nature of electricity, and said that it 
was to Faraday that they largely owed their knowledge of the 
subject. The greatest advance in the use of the power 
bad been made in producing heat for domestic purposes, 
and it was even used to a slight extent in heating railway 
carriages. The lecturer reviewed the operations connected 
with the telegraph, the telephone, and the phonograph, and 
said that such progress had been made in connection with the 
former instrument that six or even more messages could be sent 
over one line at atime. He referred to the extension of electric 
lighting in London and Manchester, and to the new electric 
railway in the metropolis, of which he gave a lucid and interestin 
description. In conclusion, he said that there was still a vast d 
to be done in electrical engineering in saving the amount of energy 
drawn from coal, and it was to that object that scientists were 
devoting their best attention. The lecture was illustrated by 
numerous large diagrams, and was appreciatively listened to by a 
crowded audience. The proceedings were closed by a vote of 
thanks to the lecturer and chairman on the motion of Alderman 
Robinson, seconded by Councillor Phillips. 


COMPANIES’ MEETINGS. 


TELEGRAPH CONSTRUCTION COMPANY. 


The twenty-eighth ordinary general meeting of the Telegraph 
Construction and Maintenance Company, Limited, was held on 
Tuesday at the offices, 38, Old Bread-street, under the presidency 
of Mr. Philip Rawson, J.P., in the absence of Sir George Elliot, 
M.P., who was stated to be now on his way from Egypt. 

The Chairman, in moving the adoption of the report and 
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accounts, said the latter showed a prosperous condition of the 
Company. There was a net result of £85,199, after charging 
interest on debentures. To this sum was to be added £61,000, 
brought forward from the last account. An interim dividend was 
paid in July last, which absorbed £22,410, leaving £124,314. Of 
this sum the Directors proposed to distribute a dividend of £1. 16s. 
per share, being at the rate of 15 per cent., and making a 
total dividend of 20 per cent. on the year. This would 
leave £57,084 to be carried forward to the next account. 
From the report it would be noticed that the work done 
during the year had been considerable. Repairs had been 
carried out on the Brazilian Submarine Telegraph Company’s 
cables in the vicinity of Lisbon and Madeira, iud. on the Direct 
United States Company's cable on the coast of Nova Scotia. A 
duplicate cable had been laid for the Eastern Extension Telegraph 
Company between Madras and Penang, and a triplicate cable for 
the Eastern Telegraph Company between Aden and Bombay. A 
cable had also been laid for the Great Northern Telegraph Com- 
pany between Oye, on the France coast, and Fanoe, on the coast 
of Denmark. During the year a length of 5,132 knots of telegraph 
wire had been insulated for submarine and land linee. The Gutta 
Percha Company was doing very good business, and, altogether, 
he considered the shareholders of the Company were to be con- 
gratulated on the position. 

1 0 motion was seconded by Mr. George W. Campbell, and 
carried. 


NORTHAMPTON ELECTRIC LIGHT COMPANY. 


_A general sce a the members of the Northampton Electric 
Light and Power Company, Limited, was held at the Guildhall, 
Northampton, last week, Mr. S. L Seckham, chairman of directors, 
presiding. The reponi stated that the mains already laid amounted 
to 2,800 yards, and that there were in use or being installed no 
less than 3,400 lights of 8 c.p. This as Alderman Randall 
explained, was 1,400 lights in excess of anticipation. In con- 
sequence of the large increase in the business, it had become 
imperatively necessary to enlarge the machinery at an early date. 
The year's trading showed a loss of £461. 7s. 2d. ; but that, it was 
explained, was owing to the expenses of a year's working being 
set against an income of only about three months. Councillor 
Cleaver and Mr. W. Tomes were re-elected directors, and 
Mr. Hull was re-appointed auditor. Several directors and members 
spoke most highly of the prospects of the Company. 


ACTIEN GESELLSCHAFT: MIX AND GENEST, BERLIN. 


_At their last 5 the Directors of the above Company con- 
sidered the balance-sheet, which showed, after writing off the 
usual for the depreciation on stock, a gross profit of 160,306 marks, 
as against 69,668 marks of the previous year. They proposed to 
the shareholders to write off on plant, tools, etc., 17,428 marks, 
and on patent account 44,034 marks, as againet 4,159 marks written 
off patent account in the year 1890, and then to pay a dividend of 
6 per cent. The extraordinary amount written off patent account, 
which represents nearly 4 per cent. on the paid-up capital, is far 
in excess of the amount written off in former years, consequentl 
there will in future only be a nominal amount to write o 
annually, and so leave a larger net profit available for dividends. 
Both their factories are now working at high pressure, and the 
orders in hand are much in excess of what they were for the corre- 
sponding period of last year. 


COMPANIES’ REPORTS. 


CITY OF BATH ELECTRIC LIGHTING AND ENGINEERING 
COMPANY. 


Directors: Lieut-Colonel Theophilus Vaughton, J.P., Major. 
General J. Gordon Jervois, R. E.; Messrs Harry Newson Garrett, 
C.E., Alfred Pitman, Thomas Octavius Callender, Emile Garcke, 
Henry George Massingham, Ernest Pitman, C. J. Wharton. 
Secretary, Wm. Jeffery, 2, Northumberland-buildings, Bath. 

Report of the Directors presenten at the first annual general 
meeting of the Company, held at the works of the Company, 
Dorchester-street, Bath, on Saturday, Feb. 27. 

The Directors have pleasure in submitting the first annual report 
and statement of accounts. The number of shares allotted is 
3,246, upon which the sum of £31,981 has been paid. The result 
of the first year’s operations of the Company is, in the opinion of 
the Directors, satistactory. During the year thesupply of current 
for incandescent lighting increased by 50 per cent., and the current 
is now supplied nightly to 102 arc lamps and 5,000 glow lamps. 
The gross profit amounts to £1,626. 88. 54d., and after deducting 
Directors' fees, salaries, and other standing charges, there remains 
a net balance of £585. 19s. 14d. The Directors recommend that a 
dividend at the rate of 4 per cent. per annum (absorbing (£556. 16s. ) 
be declared on the paid-up capital, The Directors have not written 
off any amount for depreciation, but all repairs and renewals have 
been charged to profit and logs account, and care has been taken to 
1 992 up all the plant to its original working efficiency. The engineer- 
in-chief, Mr. Ollson, reports: In accordance with your request, I 
have pleasure in informing you that the plant is in good workin 
order. The engines and dynamos have been kept in thoroug 
repair, and the mains, both for arc and incandescent lighting, are 
in perfect order.” The Directors propose, in order to meet future 


depreciation of machinery, and to provide for exceptional outlay 
in any one year, to constitute a renewals fund, to which the 
balance of revenue, after providing for the dividend above 
mentioned, will be carried. The electric light is finding increasing 
favour in the city, as is evidenced by the many fresh installations. 
Among other buildings, the Bath and County Club has been fitted 
rong dut ig deer ae on rero towns 17910 Mar sta Bath 

uring the past year, for the pur of inspecting the Company’s 
works and lighting Miranpemenis. The general testimony 4 that 
the central station is one of the most successful yet carried out, 
and the only improvement suggested by the deputations is that in 
some parte of the city additional arc lamps should be erected. The 
Directors anticipate that the coming year will show even better 
results, and they are giving special attention to the quostion of 
reducing the initial charge for installing the electric light. They 
are also considering the question of giving a day and night supply 
of electricity. 


PROrrr AND Loss Account, 1891. 


Dr. E ad £ s. d. 
Working expenses — ......... eee . 4 4,318 15 44 
Standing charges— 

1. Directors fees 46 4 0 


2. Salary of secretary, engineer, elec- 


tricians, and other officers ......... 656 11 5 
3. Rent, rates, and taxen .. ........ ... 226 10 10 
———— 99963 
Stock, decreased valette . 111 3 1 
5,359 4 8 
Balance — proitiiillCc m! 3 585 19 1 
£5,945 3 10 
Cr. £ s.d. 
Proceeds of sale of current and installations 5,863 18 63 
Discounts and other receipt . 81 5 34 
£5,945 3 10 
BALANCE-SHEET MADE UP TO 3lst DECEMBER, 1891. 
Dr. £ s.d. £ s.d. 
Capital— 
3,246 ordinary sharea of £10 each 32,460 0 0 
Less calls in arrear  .................. 479 0 0 
—— 31,981 0 0 
50 deferred founders’ shares of £100 each ......... 5,000 0 0 
Creditors— 
Sundrie s 1,215 13 83 
Balance of purchase- money of 
undertaking (unpaid) ........ ... 1,834 7 11 
——_———-_ 3,050 1 74 
Profit and loss— 
Balance, being net profit . 585 19 14 
£40,617 0 9 
Cr. £ s. d. £ s. d. 
Property — Plant, mains, construc- 
tion, and sundries : 
Price paid to vendors 29,804 4 3 
Additions is river iR Een 2 3 7 
—— — 32,154 7 10 
Preliminary expenses 1,287 17 2 
Goodwill (founders’ shares))))ʒ . 5,000 0 0 
Debtors 
For current supplied, and installa- 
ens . 1,854 4 4 
Stock, goods on hand ............... 584 6 4 
Cash at banker” s 230 5 3 
Cash in office qͥ 5 19 10 
— ——— 2,17415 9 
£40,617 0 9 
APPROPRIATION ACCOUNT. 
Dr. £ s.d 
Dividend at the rate of 4 per cent. on paid-up 
capital since formation of Company 556 16 0 
Balance carried forward to next account 29 3 l4 
£585 19 14 
Cr. £ s. d. 
Balance brought down........... sese eese 585 19 13 
£585 19 11 


KESWICK ELECTRIC LIGHT COMPANY. 


The annual report of the Directors of the Keswick Electric 
Light 5 has been issued. During the past year they have 
experien great difficulties in having to run the station with 
plant only partially supplied with water power, in consequence of 
which considerable expenditure has been incurred in providing 
steam power to supply the deficiency. The business of the Com- 

ny continues to increase, and in order to meet the requirements 
it has been found n to make considerable extensions in the 
main-wiring, the advantages of which te the Company are not 
fully felt. Notwithstanding these difficulties and the extraordinary 
working cost, the Directors have satisfaction in presenting a state- 

ent of accounts which shows a balance upon the year’s working 


240 


THE ELECTRICAL ENGINEER, MARCH 4, 1892. 


of £87. 88. 5d., which, being added to the balance left over from 
the previous Phan leaves a sum of £122. 4s. They propose the 
payment of a dividend of £3 per cent., which will leave £44. 10e. 7d. 
to be carried forward to the next account. The receipts from con- 
sumers amount to £541. 11s. 2d. 


NEW COMPANIES REGISTERED. 


Pioneer Telephone Company.—The Pioneer Telephone Com- 
pany, Limited, has been formed with a capital of £100,000 in 
shares of £10 each, for the purpose of acquiring certain righte and 
interest secured to the Electric and General Investment Company, 
Limited, under which the undertaking of the Mutual Telephone 
Cempany, Limited, in Manchester, may be uired as a going 
concern. It has also been formed for the purpose of providing 
the necessary capital for the New Telephone Company, Limited, 
the objects of which are the acquisition, establishment, and 
working of telephone exchanges throughout the United Kingdom 
under license. Seven thousand five hundred shares were offered 
for subscription. The officers are as follows : Board of Directors, 
the Duke of Marlborough, 3, Carlton House-terrace, S.W., Colonel 
the Honourable Oliver Montagu, 3, Mount-street, W., Charles 
Praed, Esq., 15 1 Bank, Limited, F. E. Savory, Esq., West 
Suffolk County Club, Bury St. Edmunds ; bankers, Lloyds Bank, 
Limited ; brokers, Messrs. Foster and Braithwaite, 27, Austin- 
friars, E. C.; solicitors, Messre. Dawes and Sons, 9, Angel-court, 
E.C. ; auditors, Messrs. W. H. Pannell and Co., 13 and 14, Basing- 
hall-street, E.C. ; secretary, J. Cecil Bull, Esq. ; offices, Nos. 1 
and 2, Great Winchester-street, London, E.C. 


— — ————— ———— 


——M 


BUSINESS NOTES. 


City and South London Railway.—The receipts for the week 
ending 28th February were £834, against £754 for the corre- 
sponding period of last year. 


Eastern Telegraph Company. The traffic receipts of this 
Company for February were £58,284, as against £59,155 for the 
same period of 1891, a decrease of £871. 


Submarine Cables Trust.—The coupon due in October last of 
the Submarine Cables Trust will be paid in full on and after the 
15th inst. by Messrs. Glyn, Mills, and Co. 


Eastern Extension Telegraph Company.—The receipte of 
this Company for February amounted to £39,002, as against 
£43,883 in the corresponding period, showing a decrease of £4,831. 


PROVISIONAL PATENTS, 1892. 


FEBRUARY 22. 

Improvements in telephones. Sir Charles Stewart Forbes, 
Bart., 21, Finsbury-pavement, London. 

A new carbon electrode for electric arc lighting, to be 
called the electric torch. Carl Anton Johannes Hugo 
Schroeder and Heinrich Eugen Richard Schroeder, Whet- 
stone House, Heslop-road, Balham, London. 

Improvements in electric aro lamps. George Hughes, 
38, Chancery-lane, London. (Charles Henri Octave Japy 
and Oscar Helmer, France.) (Complete specification. ) 


- FEBRUARY 23. 


. Improvements relating to incandescent lampholders. 
Reuben James Bott, 9, Park.place.villas, St. Mary's, 
Paddington London. 

. An improved method of coiling up conductors of portable 
electric lamps. Alexander Charles Hamilton, 41, Lennox- 
gardens, Chelsea, London. 

. Improvements in the process of electrolysing alkaline 
salts. pen di Dolor Davis, 25, Bedford-place, Russell- 
square, London. 

. Improvements in diaphragms for electrical cells. George 
Dolor Davis, 25, Bedford-place, Russell-square, London. 

. Improvements in the process of electrolysing alkaline 
salts. George Dolor Davis, 25, Bedford-place, Russell- 
square, London. 

3521. Petroleum lamp with electrical igniting device. Oliver 
Imray, 28, Southampton-buildings, London. (Carl Was- 
muth, Germany.) 

. Improved galvanic element. Oliver Imray, 28, South. 
ampton-buildings, London. (Carl Wasmuth, Germany.) 

. Improvements in distributing and controlling electrie 
currents in minea or other dangerous places. Robert 
John Charleton and Henry Walker, 46, Lincoln’s-inn-fields, 
London. 

. Improvements in telephone apparatus. Henry Harris 
Lake, 45, Southampton-buildings, London. (William 
Gray, United States.) (Complete specification. ) 

Improvements in  trolly-wire hangers and other 
appliances for use in overhead electric railway 
systems. Smith W. Kimble, 55, Chancery-lane, London, 


3423. 
3427. 


3443. 


3560. 


3561. Improvements in trolley wheels for electrically-propelled 

vehicles. Smith W. Kimble, 55, Chancery-lane, London. 

3502. Improvements in the construction and mounting of 
electrical connecting devices upon their non-conducting 
supports. Smith W. Kimble, 55, Chancery-lane, London. 

Improvements in the glass chimneys, globes, and shades 
of electric and other lamps. Albert Cay, trading as 
James Stevens and Son, and also as Stone, Fawdry, and 
Stone, 7, Staple-inn, London. 

Improvements in apparatus for electrically operating 
or controlling type-writing machines, type-setting 
machines, or apparatus for recording, indicating, or 
signalling. Archibald FitzGerald Law, 45, Southampton- 
buildings, London. (Edward FitzGerald Law, Russia). 


FEBRUARY 24. 


. Improvements in shades and reflectors for incandescent 
electric lamps. Frederick Moore, 57, Colmore-row, 
Birmingham. 


3569. 


3572. 


FEBRUARY 25. 


. Improvements in electric burglar alarms. Ernst Richter, 
70, Market-street, Manchester. (Complete specification.) 

2. An improved method of electric traction: underground 
system. William Robert Clapcott Wakley, 23, Princes- 
square, Bayswater, London. 

. Improvements in electric aro lamps. John Clayton 
Mewburn, 55, Chancery-lane, London. (Paul Sée, France). 

. Improvements in apparatus or switchos for oontrolling 
electric currents. Arthur Basil Burnand, 47, Lincoln's- 
inn-fields, London. 

. An improved electric aro lamp. Hermann W. Sander and 
Martin D. Memmell, 55, Chancery-lane, London. 


FEBRUARY 26. 


. Improved holder for incandescent electric lamps. 
William Frederic Parkinson, 7, Kemys-street, Griffithtown, 
near Newport, Monmouth. 

. Improvements in electric bells. Leslie Watt Winnall 
and William Howard Winnall, 4, South-street, Finsbury, 
London. : 

FEBRUARY 27. 


Improved insulating media for electrical conductors. 
Henry Cornelius Donovan, 53, Chancery-lane, London. 

Improvements in and relating to electric motors. 
Carl Coerper, 45, Southampton-buildings, London. (Com- 
plete specification. ) 

Improvements in electrical accumulators. Karl Kahabka, 
4, South-street, Finsbury, London. (Complete specifica- 
tion. ) 


3873. 
3875. 


3881. 


SPECIFICATIONS PUBLISHED. 
1891. 


3748. Electrical insulators. McLean. 

4860. Heating and welding by electric arc. Howard. 

5712. Insulating electrical conductors. Pitt. (Davidson.) 
5713 Insulating electrical conductors Pitt. (Davidson.) 
5714. Insulating electrical condu:tors. Pitt. (Davidson.) 
5835 Electrical measuring instruments. Jones. 

5918. Electric batteries Harris and Power. 

6372. Electric time-calls. Varley. 

12982 Electric time-cheok.  Wetherfield. 

13942. Electric circuits. Parker and others. 

18093. Electric fre alarms. Elkington. (Compania Electricista 


contra Incendios). 
. Distribution of ele:tricity. Parker and others. 
Electric arc lamps. Waterhouse. 
. Voltaic cells. Lake. (Weston.) 
. Telephones. Furtado and others. 
1892. 


106. Electric switches. Sturge. 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Name Paid. Wednes 
oe, bee day 
| 
British GG“, 8 — 33 
/r ü — | 4 
India Rubber, Gutta Percha & Telegraph Coo. 10 212 
House - to-H ou sene ã 5 5 
Metropolitan Electric Supply ........ . . — 8$ 
London Electric Supply  .................... e osso 5 là 
Swan United. 1: eoo RESPIRARE REIR EIE 3j 44 
Sep dp uted siete a A NAN AEA — 8g 
National Telephorkr een 5 i 
Electric Construction. 10 Gi 
Westminster Electric. . . 5 x 6i 
Liverpool Electric Supply ......... —À U 3 21 
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NOTES. 


Salisbury.—Tradesmen at Salisbury are complaining 
of the insufficient lighting of the streets. 


Telephone Bills.— No less than 112 separate opponents 
desire to appear in opposition to the Telephone Bills. 


Physical Society.—Prof. Perry will read a paper on 
* Choking Coils,” at the Science Schools, South Kensington, 
at 5 p.m. to-day (Friday). 


Birmingham  Cars.—The new cars designed by 
Messrs. J. E. H. Gordon and Co. for the Birmingham line 
are ready, and will be tested shortly. 


Oil Engines.—Prof. Wm. Robinson continues his 
Cantor lectures on Oil Engines” before the Society of 
Arts on the next two Monday evenings. 


Electric Spark Photography.—Mr. C. V. Boys 
will lecture on the above subject at the Lecture Theatre, 
South Kensington Museum, on Saturday, at 3 p.m. 


Edinburgh Tramways.—The Edinburgh Town 
Council have unanimously agreed to purchase the tram- 
ways on the expiry of the company’s lease in June next. 


Assessment of Telephone Wires.—At South 
Stoneham the assessment for the telephone company is at 
the rate of £1 per mile net rating throughout the union. 


Explosion.—The following is from the Bulletin Inter- 
national: “The boiler at the Garnot station at Provins 
having exploded, the distribution of light is suspended." 
No doubt it would be. 


Deputations.—Under the guidance of Mr. W. H. 
Preece and Mr. MacGeagh, a large party, many of them 
members of the Commissioners of Sewers, visited the 
Crystal Palace Exhibition last week. 


Electric Cooking.—A room in the South Nave of the 
Crystal Palace Exhibition has been fitted by Messrs. 
Crompton with electric heaters ; and its advantages will be 
explained daily by Mr. H. J. Dowsing. 


Electric Transmission of Power.—M. F. Kéramon 
begins a historical résumé of the developments of trans- 
mission of power by electricity in Cosmos for March 5. 
The experiments of M. Marcel Deprez occupy the first 
number. 


Blackpool.--The Electric Lighting Committee have 
decided to recommend the extension of the Promenade 
lighting. It is also intended to light some of the streets, 
and to supply the shops and places of business that require 
the light. 


Engineers’ Exchange.—Mr. Reginald Bolton, of the 
Institution of Civil Engineers, advocates the establishment 
of a Central Engineering Exchange on the model of the Coal 
and Corn Exchanges, where on given dates members might 
certainly be found. 


Crystal Palace Exhibition.—It may be interesting 
to our readers to learn that the admissions to the Palace 
during the present electrical exhibition have been to date 
about 41,000 more than during the corresponding period 
of the exhibition held 10 years ago. 

Birkdale.—The Local Board of Birkdale (near South- 
port) have had complaints of the insufficiency of the gas 
supplied by the Southport Corporation. The suggestion 
by Mr. Barrett, that the Board had better adopt the electric 
light, met with the hearty support of the chairman. 


‘College Dynamo.—The Edison dynamo which is 
1 known to so many electrical students at Finsbury, has 
replaced by a larger Kapp machine. We believe that 


* 
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the Edison machine, which is in good condition (110 volte 
and 150 amperes), is for disposal for a neminal sum. 


Bristol.—The plans embodying a first plant of 
1,500 h.p. are now practically complete, and it is to be 
expected that tenders will be invited before long. The 
arrangements for coal feeding and so forth will make the 
station almost automatic, only two attendants being required. 


Distribution of Electric Lighting.—At the meeting 

of the North-East Coaet Institution of Engineers and Ship- 
builders, to be held at West Hartlepool on Thursday, 
March 17, a paper on ** The Distribution of Electricity for 
Lighting Purposes" will be read by Mr. J. Brentnall 
Duckitt. 


Manchester Deputation — The Manchester Gas 
Committee are now in London. On Wednesday they 
visited the South London Railway generating station, 
subsequently visiting the Crystal Palace, their visit being 
private. The object is mainly to see electrical plant in 
operation. 


House of Commons Lighting.—Whilst the electric 
light has been applied in the House of Commons at an 
annual cost estimated for the coming year at £1,800, the 
gas bill increases rather than diminishes. Last year it was 
£3,000 ; for the coming year it is believed it will not be 
less than £3,200. | 


* Electrical World."—Dr. Louis Bell, who has been 
editor of our esteemed contemporary the Electrical World 
for the past two years, has retired from that position to 
undertake more direct engineering work. Mr. Carl Hering, 
who has long been connected with the paper, takes charge 
of the technical department. 


Comparison of Cost.—The detailed accounts published 
of the lighting of the municipal buildings of Vienna, where 
both gas and electricity are used, shows that, per hour of 
lighting, the price of electricity is 46 per cent. higher than 
gas. It is expected that considerable greater economy will 
be experienced during the coming year. 


Bournemouth.— At the last meeting of the Bourne- 
mouth Town Council, the General Purposes Committee 
reported that the Board of Trade had consented to grant a 
license for the lighting of the pier by electricity. The com- 
mittee recommended that the necessary application be made 
for the license. The report was adopted. 


Royal Meteorological Exhibition.—4An exhibition 
will be held by the Royal Meteorological Society from 
Tuesday, 15th, to Friday, 18th inst., at the Institution of 
Civil Engineers, Great George-street, of instruments, charts, 
maps, and photographs relating to climatology, and of such 
new instruments as have been invented since last exhibition. 


Carmarthen.—A special meeting of the Carmarthen | 
Town Council has been considering the question of public 
lighting. Gas is 4s. 6d. per 1,000, and the bill for the 
year comes to £450 for 191 lamps. The Council is intend- 
ing to offer a lower price to the gas company. A little 
information on electric lighting might not come amiss to 
the Council. 


Telegraphic Communication to Shetland.—At 
the last meeting of the Shetland Mails Committee, held at 
Lerwick, it was decided to petition the Post Office authori- 
ties to lay a cable connecting the outlying island of Fair 
Isle with the mainland ; also to make arrangements for 
extending the telegraph to the island of Fetlar at as early 
a date as possible. 


Aberdeen Public Library.—At a meeting of the sub- 
committee appointed in connection with the lighting of the 
Aberdeen Public Library it was decided, in view ot the 
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fact that the building is to be lighted at an early date with 
electricity, that the gas fittings to be introduced should be 
of an inexpensive character, and such as would be suitable 
for adaptation to the requirements of the electric light. 


Llanelly.—At a meeting of the Llanelly Local Board 
on Monday, a letter was read from the Llanelly Electric 
Light and Power Company with reference to the proposed 
electric lighting of the town, in which they asked the Board 
to name their terms for the handing over of the provisional 
order. A tender was also received from Messrs. J. D. F. 
Andrews and Co., but the matter was referred to a com- 
mittee of the whole Board. 


Coventry. — With reference to the deputation of the 
Coventry Town Council to the Crystal Palace, Mr. James, 
in the discussion as to its advisability, said he doubted 
whether it was needed as they had appointed a consulting 
electrical engineer, they had his advice, and this advice 
ought to be taken. He thought it unadvisable to reopen 
the question. The deputation, however, as already stated, 
was appointed, and will visit the Exhibition. 


Whitehaven.—At the meeting of the Whitehaven 
Town and Harbour Trust, with reference to the electric 
lighting, the chairman said the surveyor had received a 
further tender from Messrs. Andrews. As that matter was 
referred by the Board to the Joint Harbour and Street 
Committee, he thought it would be convenient if a joint 
committee meeting could be summoned. This was agreed 
to. The meeting will take place on Tuesday. 


Electric Travelling Crane.—The Elektrotechnische 
Zeitschrift for March 4 contains an article, with illustrations, 
of the new electric travelling crane built by the Allgemeine 
Company, of Berlin. It is mounted on a peculiar beam of 
L-shape, running on wheels, one rail being on the ground 
and the other near the roof of the warehouse. The crane 
is mounted on this beam in a covered house, and the 
motor winds up, slows, and also drives the travelling gear. 


Tesla's Experiments. —The French papers this week 
are full of Mr. Tesla and his brilliant experiments. No 
man in our age has achieved such a universal scientific 
reputation in a single stride as this gifted young electrical 
engineer. The Nineteenth Century contains an article by 
Mr. J. E. H. Gordon, introducing the subject to the literary 
world in admirable and brilliant style reflecting both the 
scientific depth and the coruscations of the original experi- 
ments. 

Taunton, —The question of the purchase of the electric 
works at Taunton caused a little scene at the last Town 
Council meeting. When the matter came up Alderman 
Standfast moved that the books of the company should be 
open to inspection, but several members left the Council- 
chamber, and one member declined to vote as he wasa 
director of the company. So nothing could be done, 
Alderman Standfast exclaiming, “So that's their little 
gam e ! » 

Coast Communication.—Sir Michael Hicks-Beach, at 
the annual meeting of the Association of Chambers of Com- 
merce, said that the Government would shortly state their 
views on the subject of telegraphic communication to light- 
houses and lightships, when Sir Edward Birkbeck’s motion 
came before Parliament. Sir Edward Birkbeck stated that 
every member who had communicated with him was in 
favour of a Royal Commission. A motion to press the 
question was carried unanimously. 

Colliery Lighting.—The Duke of Sutherland has 
accepted the tender of Mr. Joseph Blackburn, Gresham 
Works, Nottingham, for the supply and erection of engines, 
dynamos, and plant for lighting by electricity the Florence 
Collieries, and also a special arrangement by which the 
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sinking of a new shaft can be carried on night and day. 
This shaft will be over half a mile in depth when com- 
pleted. The whole work has been arranged and will be 
carried out from the designs of Mr. W. J. Furse. 


Poisoning by Oxide of Copper.—An electrical 
workman recently was poisoned at Berlin in a very peculiar 
manner, which it will be well for electrical engineers to 
note. He had been used in testing his cells to find if 
current was flowing to put the two ends of his wires in his 
mouth, and the oxide of copper produced eventually caused 
his death. The galvanometer is now substituted in that 
workshop for this rough-and-ready test, which evidently is 
more dangerous than most persons would believe. 


Blackpool.—The minutes of the Electric Lighting Com- 
mittee, presented at the meeting of the Blackpool Town Council 
last week, stated that a draft report had been prepared, 
and that Mr. R. Hammond and Mr. Goode (Hammond and 
Co.) had had an interview with the committee on the 
subject of electric lighting. The Mayor, in moving the 
adoption of the minutes, said that inasmuch as their powers 
would very shortly expire, he hoped that the committee 
would push on their enquiries and lose no time in presenting 
a full and exhaustive report to the Council. 


Teignmouth. — The Teignmouth Local Board on 
Monday considered the project which Mr. Reed, of 
Chagford, brought forward for lighting the town by 
electric light, at a cost of £12,500, on the low-tension 
system with accumulators. The chairman said he had 
received letters from Hammond and Co. and the Man- 
chester Edison-Swan Company asking to be allowed to 
tender. It was stated that the extension of the gas work 
would cost £6,000. There is no water power near. Mr. 
Wheatley moved that the lighting of the town with elec- 
tricity be deferred, and the motion was carried. 


Southport.—At the monthly meeting of the Southport 
Town Council on Tuesday, the arrangements being made 
for the adoption of the electric light in the principal 
thoroughfares were brought up with reference to the Gas 
Committee’s report. Alderman Hacking said they must 
avoid letting the supply remain in the hands of a company, 
who would make a profit of 10 per cent., for the Corpora- 
tion could put the electric light into operation themselves 
by borrowing money at 3 per cent. He strongly advised 
the Corporation to undertake the manufacture of their 
own electric light. The minutes of the committee were 
confirmed. 


Newington.—At the last meeting of the Newington 
Vestry the Works and Sanitary Committee recommended, 
and it was resolved: “ That the Vestry offer no objection 
to the order lodged by the Camberwell and Islington 
Electric Light and Power Supply Company, Limited, to 
light this parish by electricity, subject (1) to the company 
censulting the vestry clerk and chairman of the Works 
Committee before purchasing or leasing a site in the parish 
for the purpose of a generating station, and (2) upon the 
compulsory area being extended from the Vestry Hall, 
Walworth-road, to the boundary of the parish in Camber- 
well-road. 

Time Cut-outs for Motors.—Where arc lights or 
motors are ordered for supply during a certain period 
every day it is evidently to the advantage of the supply 
company to cut off the current at the exact time for which 
the contract is made. The Electric Secret Service Com- 
pany have introduced a clock switch, which may find a 
useful field for this purpose. The clock is furnished with 
discs, notched in a suitable way on the periphery, which 
cuts the current in or out at the time stipulated. The dj 
can be made to act at various times and for various pe 
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every day. The apparatus is illustrated in the Electrical 
World for February 27. 

Swindon is greatly occupied with the question of public 
lighting, and a large ratepayers’ meeting has been held. 
Mr. A. D. Williams said there was no doubt whatever that 
the lighting of the future would be by electricity. He did 
not think it would be advisable for the Local Board to lay 
down a new gas plant or purchase the old one, as it 
was only a question of time before lighting by electricity 
became very general. The chairman remarked that the 
electric light would not supersede gas altogether, but it 
would tend to reduce the price of gas. The idea that 
electric light should be used, it seems, is rapidly growing. 

Aluminium Manufacture in India.—Prof. Alfred 
Chaiterton, B.Sc., of the Madras Engineering College, has 
a very suggestive paper in the Indian Engineer for February 
6th upon the possibility of utilising the immense water 
power of India for the electric production of aluminium. 
Prof. Chatterton enters very fully into the practical details 
and financial aspect of the proposed scheme for the use 


. of 125,000 h.p. He suggests the investment of £1,000,000, 
and shows figures, which, though rough, are, he maintains, 


under rather than overstated, resulting in a profit capable 
of returning 75 per cent., with aluminium at £200 a ton. 
Meanwhile it is suggested that a syndicate secure from 
Government the right to use the water power of the 
Periyar project. 

Hobart Tramways.—The Hobart Tramway Company 
has been brought out this week with the capital of £105,000 
(College-hill-chambers, Cannon-sireet), to establish three 
miles of electric tramways in Hobart, Tasmania, on the 
overhead conductor system. A contract has been made 


- with Messrs. Siemens and Co. to equip the line with 20 


cars and the electrical fittings and accessories for working 
the tramways, for the sum of £33,000, the work to be 
completed so that the line may be ready for opening for 
public traffic by the 1st of December, 1892. This firm 
has also agreed to work the line until the 31st December, 
1893, at 4d. per car mile, receiving not less than £1,000 
per month, including in samo wages of conductors, drivers, 
and of all the necessary maintenance staff. 

Glasgow Tramways.—The minutes of the Tramway 
Committee presented to the Glasgow Town Council last 
week contained the report of the sub-committee on 
mechanical haulage, and notes of their visit to Chester, 
Birmingham, London, and Leeds. Bailie Paton, in moving 
the adoption ‘of the report, said the Electric Traction 
Company still held open their offer. Possibly the best 
information the deputation received was at Leeds, from 
the overhead conductor line, and they were extremely 
pleased and delighted with what they had seen. The three 
miles of track had cost £20,000, and had been laid down 
in less than six months. The present lease in Glasgow 
had two years yet to run, so that there was plenty of time 
to watch the development in Leeds before they made up 
their mind to adopt electric traction. The minutes were 
approved. l 

Bradford.— The minutes of the Bradford Gas and 
Electricity Supply Committee included a resolution ad- 
vancing the salary of Mr. S. W. Baynes, manager of the 
electricity works, from £250 to £300 per annum. Objec- 
tion was taken to this, unless it were possible at the 
same time to dispense with the services of the consulting 
engineer, Mr. Shoolbred. Alderman F. Priestman defended 
the action of the committee, contending that Mr. Baynes 
was a most valuable servant, and was entitled to be 
better remunerated now that the electric works were 
becoming profitable. As to Mr. Shoolbred, he protested 


against the attempts to injure that gentleman’s professional 


position, which was similar to that of an architect, and for 
all the work he did he only received the small commission 
uf 3 per cent. The proceedings were confirmed by a large 
majority. 

Electric and Cable Railway Bills.—On the 
motion of Lord Balfour, last Friday the House of Lords 
concurred in the following resolution communicated by 
the Commons: “That a joint committee of Lords and 
Commons be appointed to consider the best method of 
dealing with the electric and cable railway schemes pro- 
posed to be sanctioned within the limite of the metropolis 
by Bills introduced, or to be introduced, in the present 
session, and to report their opinion as to whether under- 
ground railways worked by electricity or cable traction are 
calculated to afford sufficient accommodation for the present 
and probable future traffic; as to whether any, and which, 
of the schemes propose satisfactory lines of route; as to 
the terms and conditions under which the subsoil should 
be appropriated ; whether any and, if any, what schemes 
should not be proceeded with during the present session.” 


Sims-Edison Lifeboat.—Mr. Edward Palliser, in a 
letter to the Times of Monday, states that Mr. Sims is 
preparing drawings for adapting the Sims-Edison electrical 
motor and propeller to lifeboats. The system will be the 
same as used in the Sims-Edison torpedo recently tested at 
Portsmouth. The propeller will be placed in the bow, to 
bite the water as soon as possible with 45 h.p. The cable 
coiled in the boat will be from three to four miles long. The 
boat would be provided with a search-light. The electric 
current would be generated from the shore station, which 
may be two miles from the starting point of the lifeboat. 
He adds that Mr. Edison is taking the greatest interest in 
this new departure. The proposal, we may remind our 
readers, has already been mentioned, and a trial will be 
witnessed with great interest. It remains to be seen how 
electric cables would behave when attached to a lifeboat in 
a storm. 

City Lighting.—The solicitor to the Commissioners of 
Sewers at the meeting on Tuesday submitted his report, 
showing that the dates of the contracts for the electric 
lighting of the east and central districts had expired. The 
clerk read a letter from the City of London Company, 
saying the total length in these districts was 31,105 
yards, of which 24,388 yards was laid, and at this 
rate the work would be finished in three weeks. The 
contract for the western district expires November 5, 
by which time it would be complete. The solicitor 
explained that £1,000 had been deposited as caution- 
money. Mr. Johnson strongly opposed the resolution of 
Mr. C. T. Harris to consider the whole question in com- 
mittee, saying it would be most dangerous to interfere ; it 
was impossible to do the work quicker, or the whole traffic 
in the City would be stopped. The Court refused to move 
the resolution. 

High-Tension Experiments.—The days when 2,000 
volts were considered dangerously high are fast disappearing 
into the limbo where the idea of the danger of 40lb. of 
steam has gone. Nothing under 50,000 volts will content 
experimenters of the present day. Messrs. Siemens have 
this potential going at the Crystal Palace Exhibition, and 
we are now in receipt of an invitation from the Old 
Students' Ássociation to their next meeting at the Central 
Institution, this evening (Friday) at 8 p.m., when a paper 
will be read on “ The Behaviour of Insulating Materials 
under the Action of High Potential Differences," by Messrs. 
H. B. and W. Fox Bourne, members, illustrated by experi- 
ments with a transformer giving about 50,000 volts. 
Members may invite friends. Considering the importance 
that the subject is assuming, the Old Students should 
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obtain a large attendance. It is rather a pity the notice 
was not issued a little sooner. 

Rochdale.—The councillors of Rochdale have been 
roused to a sense of the necessity for action with reference 
to the electric light by reading of the action taken by the 
Salford Corporation. But it turns out that Rochdale has 
no powers as yet for the introduction of electric mains, 
while Salford has, and fears to lose them. Several com- 
panies, it appears, have given notice that they wish to 
introduce electric light into Rochdale, but have always 
been opposed. Alderman Petrie said the committee were 
not standing in the way of the light, and as soon as they 
felt there was sufficient desire in the town they would 
introduce it. Alderman Heape made a suggestion as to 
the commencement of an installation by using the water 
power on the sewage farm, where there was a disused 
cotton mill which would give 40 h.p. This might be used 
at the technical school, library, and Town Hall. This is 
to be brought before the Gas Committee. The Mayor, 
who has the electric light on his premises, said the trouble 
was that his gas bill was almost as large as before, so much 
more light being used. 

Burnley.—At the monthly meeting of the Burnley 
Town Council last week, Alderman Lancaster, in seconding 
the Gas Committee’s report, said they were making progress 
with the electric lighting, though not so rapidly as they 
desired. At the present moment they were very much 
pestered with people who wished to show them various 
systems for working the town with electricity. The 
proposal of their engineer (Mr. Parker) was to put down 
Lancashire steam boilers driving horizontal engines at high 
speed with rope driving on to the dynamo, thus differing 
from the schemes of many electrical engineers who 
advocated driving the dynamo direct on the same shaft. 
Mr. Parker proposed to use the high-tension three-wire 
system with transformers. The committee proposed to 
erect a station on the plot of land to the left of the 
proposed new aqueduct, which would be one of the most 
central sites that could be obtained. The Council passed 
the recommendations of the committee, amongst which was 
one directing application to be made to the Local Govern- 
ment Board for sanction to borrow £25,000 for electric 
lighting purposes. 

Mansion House Lighting.—A private view of electric 
lighting at the Mansion House was held on Monday even- 
ing to meet the Lord Mayor and Lady Mayoress. The 
installation, which has been carried out by the Planet 
Electrica! Engineering Company, consists of 825 lampe of 
5, 8, 16, and 50 candle-power. These lamps have been 
fitted over the whole of the Mansion House, including the 
following principal rooms : Egyptian Hall, Venetian Room, 
Long Parlour, Saloon, State Drawing-room, Lady Mayoress's 
Boudoir, Justice-room, and Morning-room. The whole 
of the work has been carried out to the specification of Mr. 
W. H. Preece, F.R.S., and the wire has been run in such a 
manner that not more than 10 lamps are placed upon one 
circuit, and economical burning has been fully worked out 
by arranging that the lamps on all the cluster fittings are 
split up into two or more circuits, so that a few lights for 
general use may be turned on instead of the whole of the 
lamps. The general effect is extremely handsome. The 
Lord Mayor stated his satisfaction with the installation, 
and during the evening the Lady Mayoress was presented 
with an ebony and silver portable lamp as a memento. 

Bradford Electric Cars.—A short length of tram- 
way line in Bradford has been taken in hand by Mr. 
Holroyd Smith, who has equipped it with overhead con- 
. ductors for electric traction, for the purpose of experiment, 
with the co-operation of the Bradford Corporation, who 
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will supply the current from their central station. The 
line has now been. completed, running from Foster-square, 
up Cheapside, to Manor-road and Manningham-lane. 
Experiments will be carried out this week, and the car, 
which has been built for the purpose, will be run on the 
existing lines leased by the Bradford Tramways Company, 
the directors of which have given every facility for 
the experiment. The car will run for a few weeks, and the 
public will be carried at the charge of 1d. Official inspection 
by Major-General Hutchinson takes place this week. The 
car will seat 18 persons inside and 18 outside, the roof 
being fitted with garden seats. Great interest is aroused 
in the town, especially with reference to the steep gradient 
at Cheapside, where there is also a sharp turn. Should 
the experiment prove satisfactory the installation may be 
made permanent, though probably, it is stated, a conduit 
system may be used. 


Catalogue of Ship Machinery.—The very enter- 
prising Newcastle company, Ernest Scott and Mountain, 
Limited, have issued a valuable catalogue of engines and 
auxiliary machinery for war and passenger ships, which 
will be of interest to all who have to do with this class of 
machinery contracte. Triple expansion inverted cylinder 
engines, fitted with automatic expansion gear, for 150lb. 
steam pressure, make a very efficient prime motor for 
electric light stations.  Solidly constructed combined 
engines and dynamos of Admiralty pattern have been 
specially designed to conform with Admiralty require- 
ments for use where space is limited. Another form of 
combined plant shown in the catalogue is a compound 
vertical engine and Tyne dynamo, of which many sets 
are in use. Another form consists of horizontal engine and 
Tyne dynamo on the same bed-plate for situations where 
head room is limited. The catalogue further contains 
illustrations and descriptions of feed, fire, and bilge pumps, 
air and circulating pumps, workshop engines and con- 
densers, also various classes of forced draught fans suitable 
for warships, besides hydraulic pumps, and illustrations of 
the large class of gunmetal castings that their foundry is 
capable of producing. : 


Oxygen and Ether.—Prof. Dewar's beautiful experi- 
ments demonstrative that liquid oxygen is powerfully 
magnetic ought, we think, to lead to some important 
modifications of the theory of magnetic circuits as taught 
in the text-books. What a boon to students it would be 
if we could only get rid of the necessity for the conception of 
ether altogether, especially in the early stages, where a 
clear idea of the interactions of molecular force is requisite ! 
Ordinarily, the student is led to believe that magnetism is 
some force resident in the molecular structure of the iron 
or steel, but that outside the iron or steel the magnetic 
effect is transmitted by the ether. Why not attribute this 
exterior action to the effect upon the molecules of the 
oxygen of the air itself? We shall then have a clear con- 
ception of the whole magnetic circuit acting partly through 
the iron and partly through the oxygen. Even with an 
exhausted bulb we are perfectly aware that millions of 
molecules are necessarily left, and with freer paths for 
activity than before. Would it not be preferable to con- 
ceive the magnetic effect as being transmitted by actual 
magnetic effect upon the oxygen molecules, rather than 
leave this function to an unknowable ether 1 

St. Pancras.—Mr. Andrew Sweet, chairman of the 
St. Pancras Electricity Committee, has addressed the 
following letter to the editor of the Times: Sir, —Para- 
graphs have been sent to several uewspapers and an 
impression already widely prevails that the Vestry of St. 
Pancras, having withdrawn their Parliamentary Bill, are 
tired of electric lighting, and have no intention of extending 
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it in the parish. This is entirely a mistake. The first 
object of promoting the Bill was to raise money from the 
public when a difficulty arose between the Vestry and the 
London County Council as to the period over which the 
repayment should extend. Since then the difficulty has 
been surmounted and the necessary money has been 
borrowed. The present necessity for the Bill, therefore, 
has gone. I may add that electric lighting in St. Pancras 
is an assured success, and the Electricity Committee are now 
taking the necessary steps to extend the public lighting, 
which was commenced in Tottenham Court-road and Euston- 
road, through Hampstead-road and Camden Town. Further- 
more, every day during the last fortnight we have at least 
one new applicant for current, and this morning comes an 
application from one consumer for about 600 lights.” 


Underground Sub-Stations.—A letter was read 
before the Beckenham Local Board, on Monday, from the 
Crystal Palace and District Electric Light Supply Company, 
Limited, asking the Board’s permission to construct an 
underground apparatus in Sydenham-terrace. The com- 
pany's secretary and manager (Mr. George Offor) attended 
the Board meeting. The Works Committee recommended 
the Board to sanction the application subject to an agree- 
ment at a rent of £10 per annum, and that the Board's 
surveyor reported that it was possible to accede to the 
request. Mr. C. E. Baker said what the company proposed 
todo was to bring in electricity of 2,000 volts strength, 
which would be reduced before being used to 200 volta. 
The chamber in which it was proposed to store the 
electricity would be divided into two compartments, 
one of which would contain motor-dynamos and the other 
accumulators. The chamber would be entered by a 2ft. 
door, and would be 40ft. long by 20ft. wide. The chamber 
would only be visited once a day, and dynamos would be 
continually running. The Board, it was maintained, had 
no power to authorise the construction, as they had no 
authority further than the surface of the soil, and the 
chamber would be between the footpath and the highway. 
After some similar remarks from Mr. Grenside the applica- 
tion was referred to a committee. 


Oxford.—At the monthly meeting of the Oxford City 
Council last week, the General Purposes Committee recom- 
mended the Council to appoint a standing committee, to be 
called the Electrical Committee, to deal with all matters 
relating to the introduction of electric lighting into the 
city, with power to obtain the assistance and advice of a 
practical electrical engineer. The following were appointed : 
The Mayor, the Sheriff, Aldermen the Provost of Queen's, 
Wilson, Deazeley, and Green ; and Councillors Underhill, 
Morrell, Shadwell, Ogle, Kingerlee, Salter, Daniel, Rose, 
and Colonel Swinhoe. The Parliamentary Committee 
reported they had considered an application from Messrs. 
Walter Webb and Co., solicitors to the Electric Installation 
and Maintenance Company, Limited, as to their application 
to the Beard of Trade to sanction a transfer to the Oxford 
Electric Lighting Company, Limited, of the provisional order, 
and recommended the Council to assent to the transfer. 
Alderman Deazeley said the committee thought that with 
the deposit of £1,500 the ratepayers were held safe in 
respect to damage to the streets, and they thought also, 
as the new company had precisely the same liabilities and 
responsibilities, there was no risk run. The committee 
further considered it was undesirable to discountenance 
local enterprise, and Mr. Offor who was manager of the 
Electric Installation Company, was also a very prominent 
member of the new company. After discussion, the report 
was adopted. 


Liverpool.—The Liverpool Watch Committee, at their 
meeting on Monday, came to the decision to postpone the 


introduction of electric lighting for public streets. A 
report was presented by Mr. Boulnois, the city engineer, 
who had gone most carefully into the subject. After 
describing the action that had already been taken by the 
Council, and the results of the experiments that had been 
made, the engineer embodied in his report the information 
he had obtained from other towns where the electric light 
is now in use for public purposes. He presented plans of 
two areas, one including the whole of the central portion of 
the city, and the other an equally central but considerably 
smaller section. In the consideration of this subject two 
things had to be considered: first, the increase in the 
illuminating power, and, secondly, equal illumination at 
a reduced cost. The engineer explained the best mode 
of electric lighting now available, and compared it 
with the illumination of the streets by gas. In the larger 
area the cost annually would be £9,858, whereas the 
present cost of lighting the same is £3,863; but the 
estimated cost of the electric light includes the whole of 
the expenditure on the insulation, as well as interest on 
sinking fund and all initial charges. After discussion, 
a resolution was passed that the Watch Committee are of 
opinion that, having regard to the conditions of rapid 
development to which the system of electric lighting is 
now subject, it is not at present advisable to adopt the 
system. A copy of the city engineer’s report is to be 
sent to each member of the Council. 


Waterford.—A serious crisis threatens the electric 
lighting interest in Waterford, if we are to believe the 
Waterford News, which takes up the question very warmly 
in a leader, from which the following is taken : * We have 
heard it whispered that the Lighting Committee are 
recommending the acceptance of a tender from the gas 
company for the supply of the public lighting of the city 
at the rate of £2. 10s. per lamp, or just £1. 5s. less than 
was paid when this illuminant was in use before in our 
streets. This will entail the abolition of electric lighting 
in the city. The step is a very serious one, and we fear it 
has been resolved on without mature consideration. When . 
the Corporation went to Parliament seeking a provisional 
order for the right to light the city by electricity, it was the 
general impression that immediate steps were to be taken 
to procure the plant, and have the lighting carried out 
under the control of the Council. In obtaining the pro- 
visional order close on £200 of the public money was 
expended. How can this expenditure be justified if, a fort- 
night after the granting of the looked-for order, a decision 
to revert to the worn-out system of lighting by gas is 
resolved upon? We are mystified. The public will want 
a very full explanation. At the present moment we see 
almost every city and town in the United Kingdom 
substituting electric light for gas. In London, Dublin, 
Belfast, Limerick, Londonderry, Newry, Kilkenny, and 
even in Carrick-on-Suir movements are afoot to adopt the 
more modern system of lighting. The electric light has 
been established by the local authorities in Carlow. In 
Dublin gas is but 3s. 6d. per 1,000ft., yet the Corporation 
have decided to do away with it for the lighting of the 
streets. We (Waterford) were the pioneers of electric 
light in Ireland. Are we now to be the first to go back to 
the customs of olden times? The question is one which 
the citizens have every right to insist shall not be decided 
in an offhand manner. There is no time," adds the News, 
* to be lost, for, if all we hear is true, the committee have 
their report cut and dry for the approval of the Corpora- 
tion.” The promoters and representatives of electric 
lighting will have to bestir themselves actively, and the 
complete rout of the gas interest in Larne recently should 
give them a powerful lever on their side. 
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THE CRYSTAL PALACE EXHIBITION. 


Statistics are ofttimes hard convincers, and it may be so 


in the case of the numbers who have up to date visited the 


Exhibition. Compared with the corresponding period of 
the exhibition 10 years ago, we are told that to the end of 
last week the numbers were greatly in favour of the present 


3 in fact, 41,000 more visitors have gone to the 


alace than at the previous exhibition. 
The central kiosk of Messrs. Rashleigh Phipps and 
Dawson attracts a large amount of attention from all 


of to-day. Meanwhile, we may continue our ordinary 
description. Immediately on entering the Machine Depart- 
ment we come to Messrs. Crompton and Co.'s exhibit. 
For the sake of those who are not constant readers of this 
per we may reproduce some of the illustrations of the 
rompton system of mains, so fully described in vol. vii. 
The example shown at the Palace on one side shows three 
conductors ; on the other side five conductors, representing 
the previous three-wire system and a pair of feeders. The 
Municipal Engineers, who visit the Palace to-morrow, will 
be well able to determine the value of the system as inter- 


‘fering with streets or pavements. Mr. Crompton makes a 


concrete culvert, and strains his copper strip conductors 
upon insulators. The illustrations will explain themselves. 
They show a straining-box, a section of a culvert with three 
wires, one with five wires, and an insulator. These culverts 
are for use under pavements, when the crown of the cellars 
underneath leave sufficient room for the culvert. 

The principal exhibit of the Brush Electrical Engi- 
neering Company, from the point of view of present 
requirements, is undoubtedly their central station alter- 
nating-current plant. A full-sized set is at work in the 
Machinery Department of the Crystal Palace, and is 
certainly one of the exhibits which no deputation of town 
councillors would wish to miss. It consists of a 280-i.h.p. 
Raworth vertical engine, driv- 
ing a Mordey-Victoria alter- 
nator by endless rope gear- 
ing. This is an arrangement 
adopted in several central 
stations, amongst them being 
the City of London central 

: à station at Bankside, and the 
BINS.) | Bath central station. The 

SNY engines are manufactured by 
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Sketch of Messrs. Rashleigh Phipps and Dawson's Stand and Fountain at the Crystal Palace. 


visitors by reason of its position, its brilliant illumination, 
and the number of different varieties of electric fittings it 
contains. Some hundreds of lamps are lighted, and visitors 
are able to enter and inspect them at close quarters. The 
kiosk is always filled with admiring crowds, and the foun- 
tain in the centre, surmounted by a mar lamp, gives 
a cool al fresco feeling to this noticeable exhibit. 

The Machine Department may now be termed complete. 
We have arranged for a series of critical articles in each 
: department—that is to say, on dynamos, on steam engines, 
on gas engines. Each set of articles will be contributed by 
an expert, and should, so to speak, determine the practice 


the Brush iy themselves at their Falcon Works 
Loughborough. e 


y are of the vertical double-acting 


marine type, occupying the minimum of floor space, usually 
a matter of great importance iu large towns. The speeds 
are sufficiently low to avoid undue wear and tear, while 
high enough to allow driving without countershafting. 
Special attention has been paid to the design of the lubri- 
cating arrangements, and these engines can be run con- 
tinuously for days er weeks together if needed. A highly 
sensitive governor is provided, capable of adjustment to 
control within 2 per cent. It is furnished with two belts, 
80 that the failure of one will not allow the engine to race. 
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Crompton's Underground Mains Section with Three Wires and Pair of Feeders. 
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The Brush Company mostly employ endless rope gearing | machine of this class. The armature is stationary, and is 
for driving their central station dynamos. A single cotton | thoroughly insulated. It is so arranged as to be readily 
rope is passed usually eight times around the engine fly- | got at for repairs, and in the event of a coil giving way a 
wheel and the dynamo pulley, with what is termed a | new one can be inserted with the minimum of trouble. A 
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The Brush Company's Mordey-Victoria Alternator and Engine with Endless Rope Gearing. 


further advantage is that no brushes or rubbing contacts 
are required, the mains being connected direct to two 
terminals. The field magnet is of a simple form, and has 
the advantage, if required, of only one large exciting coil, 


jockey pulley, suitably fixed for tightening, and to carry 
the cross-over rope. This arrangement is practically noise- 
less, and allows the use of shorter driving centres than is 
permissible with belting. 


EE dte 


The Brush Company s Combined Engine and Dynamo. 


The alternator is of the well-known Mordey-Victoria | instead of a large number of separate coils. By revolving 
type, which possesses several features distinct from other | the field magnets instead of the moredelicately constructed 
ternating-current machines. In the first place, it is very | armature, safety in running is assured, while the 
reliable, comprising fewer working parte than any other | weight of the field magnets act as a flywheel to keep 
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the speed steady. An important feature of this 
alternator is that although its highest efficiency is 
reached when fully loaded, yet it works very economically 
with light loads—a point of great weight in central station 
work. These dynamos work admirably in parallel, so that 
where, as in town lighting, the load varies continually, 
extra machines can be switched on with safety. This 
enables any circuit to be fed with one, two, or three 
dynamos, so that the machinery can be thrown in as 
desired, and in the event of one dynamo or engine having 
to be stopped, the others can continue without causing 


specially designed switchboards. Future requirements, 
however extensive, fall naturally into the same system 
without difficulty or complication. 

The Mordey-Victoria transformers used on the Brush 
system for reducing the high electric pressure generated at 
the station to a pressure suitable for the house supply, are 
of simple form. As with all transformers, they consist 
essentially of two windings of insulated conductor 
arranged with reference to a mass of iron, so that 
the high-pressure currents entering one coil induce low 
pressure currents in the second coil. The design aims 


The Brush Company's Transformer. 


variation in the light. A unique feature of these machines 
is that the armature is entirely visible during running, and 
may be examined then or at any other time without the 
necessity for removing any portion of the machine. It is 
fully accessible for the purpose of cleaning or repairs 
without the removal of any part of the machine. The alter- 
nator shown is of 100,000 watts, capable of lighting about 
4,000 8-c.p. lamps. l 
The standard switchboard used in the Brush alternating- 
current stations is simple and efficient. All the alternators 
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The Brush Companys Tramcar. 
feed into a pair of “ omnibus " bars or common conductors, 
and all circuits are supplied directly from these bars. 
Each alternator is provided with a standard switchboard, 
on which are all instruments and connections required, 
placed behind a locked glass door. The only exterior 
parts are the switch handles attached to gut bands 
passing through the lower casing. This prevents all possi- 
bility of accident, and renders the manipulation exceedingly 
simple. When a station is started, a standard board is pro- 
vided for each existing dynamo and one for each circuit. 
As further machines are added an additional switchboard 
is inserted. In this way there is no necessity for providing 


at economy of construction, accessibility for repairs, 
thorough lamination, good ventilation, and high 
efficiency at all loads. For interior use the transformer is 
mounted in a simple manner without special protection. 
They can be placed on a shelf or on wall brackets out of 
reach. For exposed positions the transformer is made 
weather-proof, and mounted on iron castings, fitted inter- 
nally with high-tension fuse and switch. 

One of the exhibits which always attracts a large share 
of attention from technical and non-technical visitors alike 
is the row of Brush combined engines and dynamos, which, 
with * no visible means of support,” are continually merrily 
working away as if in regular action. These are driven, 
there is perhaps no need to explain, by the dynamos working 
as motors; but the engines in running order, coupled to 
Victoria incandescent machines, make a striking show, and 
have, as we happen to know, resulted in many enquiries for 
this kind of plant. 

The beautifully-made tramear, constructed by the Brush 
Company at their Falcon Works, makes also a splendid 
exhibit from the spectacular point of view, and illustrates 
the kind of car the company would provide when orders 
for electric tramcars are given to them. 


THE RIES REGULATING LAMP SOCKET. 
BY WILLIAM J. HAMMER. 


One of the most interesting and ingenious appliances 
exhibited before the convention of the National Electric 
Light Association in America, at its Montreal meeting last 
summer, was a form of lamp socket devised by Mr. Elias 
E. Ries, of Baltimore, Md., U.S.A., for controlling indivi- 
duallythecandle-powerof incandescent lamps uponalternating 
circuits. ln view of the widespread interest which this 
invention has attracted in America, and its great commercial 
value in electric lighting by alternating currents, and, 
furthermore, in view of the installation now being made at 
the Crystal Palace Electrical Exhibition of the first Riea 
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appliances shown on this side of the water, 
upon the subject of controlling the candle-power of incan- 
descent lamps in general, and particularly by this appliance, 
may prove of interest. 


TET T7 
* e EN | 
eMe COY LIMITED % 


p» sn LOUCHBOROUGH « . ij 
. 


The Brush Company's Alternating Switchboard. 


Many attempts have been made to produce a satisfactory 
and economical method of turning down incandescent 
lamps. The earliest experiments which were made by 
Mr. Edison and others, and in which carbon rods, plates, 
coils of German silver, platinium, iridium, and other metals 
were introduced in series with the lamp, thus causing con- 
siderable of the energy cut out of the lamp to be dissipated 
as heat, proved inefficient or of little commercial value. 

Lamps were also constructed containing two or more 
carbons, which could be connected in series or multiple, to 
vary the candle-power, and a lamp invented by the writer 
many years ago contained a number of carbons of various 
candle-power, which could be separately introduced into 
the circuit to give any degree of light desired. 

Inventors have also endeavoured to construct an 
economical device for controlling the light without the 
introduction of resistance, as the value of such a means of 
regulating the incandescent light has always been appre- 


a few words | ciated, and one of the principal claims of gas engineers is 


that the incandescent lamp could not be turned up and 
down, certainly not with the efficiency which existed in 
the gas system. 

Mr. Philip Diehl, of Elizabeth, N.J., has presented the 
author with a complete set of the experimental steps in his 
alternating-current lamps, which show a very interesting 
stepping-stone in this direction. Before proceeding further 
let me say a few words upon the principle of the reaction coil 
which has been applied in various ways by Prof. E. Thomson, 
Shallenberger, Ries, and others, and referred to in the 
works of Fleming, Hopkinson, and others. A reaction coil 
of the most simple type is constructed of one coil of a con- 
ductor wound round a magnetisable core—probably the 
simplest form employed commercially isthe ordinary spark 
coil used in electric gas lighting. 

A direct current passed through such a coil magnetises 
the core and sets up lines of force which maintain the same 
direction so long as the current is continued; there is a 
slight heat also produced in the coil due to its ohmic resist- 
ance. Naturally, reversing the direction of the current 
reverses the polarity of the magnetieed core. It does, how- 
ever, more than this. This reversal of current, and conse- 
quent disturbance of the magnetic field, produces practically 
a transformer with but one coil, in which appears the 
impressed E.M.F. and the counter E.M.F. The counter 
E.M.F. retards the primary current through the coil, pro- 
ducing the “choking effect,” as it is termed. In 
employing a continuous or direct current the counter 
E.M.F. is produced only at the instant of closing of the 
circuit or reversing the direction of the current, but with 
rapid alternating current the counter E.M.F. becomes as 
constant as the impressed E.M.F. of the primary current, 
and in the Ries socket the ratio of these may be varied, 
thus controlling the candle-power of each light inde- 
pendently and without resistance, and, as shown by Fleming 
and others, with an infinitesimal loss. 

When the difference between the two E.M.F.’s is greatest, 
as determined by the position of the regulating key, the 
light is at its maximum, and when this difference is such 
that the two E.M.F.’s nearly approximate each other, the 
filament glows at its minimum point of light. One of 
these E.M.F.'s being variable with respect to the other, it 
will thus be seen that lamps of any desired voltage less 
than that of the supply circuit can be safely burned at 
their normal candle-power, and that standard lamps of any 
given voltage or resistance that are supplied with a normal 

.M.F. of, say, 50 or 55 volts, can be burned at any 
degree of brilliancy required all the way from a barely per- 
ceptible glow up to their maximum candle-power. The 
most remarkable part of this method of electric lighting is 
its extremely high efficiency and the self-contained sim- 
plicity of the apparatus by which it is carried out. The 
writer has in his ession sockets of this character in 
which the two E.M.F's so nearly balance each other as to 
extinguish the light without even the necessity of opening 
the lamp circuit, the amount of energy consumed in main- 
taining this balance being so slight as to be measurable 
with only the most sensitive instrument. I have personally 
placed lamps in series with a sensitive ampere-meter, and 
varied the current from 34 amperes to Pu of an ampere, as 
perfectly as gas is turned up and down, the ampere-meter 
indicating the variation in current precisely as if it were a 
fluid or gas which was being turned on or off. 

The writer has had the privilege of witnessing some 
ingenious and beautiful effects produced by Mr. Ries, 
which show the facility with which this socket lends itself 
to modifications, adapting it to special requirements. For 
example, one is enabled to operate a 110-volt Edison lamp 
on a 55-volt Westinghouse alternating circuit, or to operate 
a 55-volt lamp on a 110-volt circuit, at the same time to 
produce all the variations in light from nothing up to full 
candle-power. All this, it should be noted, is produced 
with practically no loss of current, and entirely by the 
reaction of the current upon itself—no moving apparatus 
or outside connections whatever, other than the usual 
circuit adjustments on ordinary lamp sockets, being 
employed. 

A very good idea of the general appearance of the Ries 
regulating socket, as at present made, may be obtained 
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from the accompanying illustration. The socket comprises 
an enclosing shell of neat design, and but slightly larger 
than the well-known types of “make and break” sockets 
now ìn use, and contains a small counter E.M.F. 
generator, or reaction coil, or choking coil, of peculiar 
construction, which, however, may be of any desired 
type so long as the general conditions to which it owes 
ite high efficiency are adhered to. In the type of socket 
illustrated, this coil consists of a small, thoroughly lami- 
nated, closed iron core built up of numerous rings of 
specially prepared iron, the whole being compressed, taped, 
and wound at one operation with a special silk-insulated 
cable containing a number of separately insulated copper 
wires of different diameter, varying according to the 
maximum current to be carried by each, the ends of these 
wires, after the cable is wound, being connected in series 
with each other by contact-pins arranged in the path of an 
arm attached to the operating key. The interior connec- 
tions are such that, when the socket is wired up, more or 
less of the wire composing the coil is in series with the 
lamp filament, according to the position of the operating 
key, and the length of wirc thus included determines the 
amount of counter E.M.F. generated, or to express it in 


The Ries Regulating Socket. 


another way, by cutting out turns of the coil the self- 
induction is lessened, and more current is allowed to flow 
through the wire to the lamp. The light is divided by this 
socket into seven different stages, and the potential difference 
between each contact-pin being but one-seventh that of the 
total difference of potentialon the mains, the flashing at these 
points is very slight, no snap action or other complicated 
make and break mechanism being employed. The entire 
arrangement is one of great simplicity and compactness, 
requiring no more attention and knowledge in operation 
than the turning on and off of an ordinary gas burner, 
which in this respect it closely resembles. 

When the lamp is burning at full candle-power practi- 
cally all of the coil sections are cut out—that is to say, when 
lamps of the normal voltage of the supply circuit are used. 
Usually, however, it is advisable to employ lamps of some- 
what lower voltage, so that if for any reason the pressure 
on the circuit falls below its normal, the lamp may be 
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turned up so as to still give its maximum candle-power, a 
feature not at present attainable with the ordinary type of 
sockets in general use. When the full amount of light is 
not needed, the counter E.M.F. generated is increased by 
the cutting in of additional coil sections, thereby reducing 
the flow of current through the lamps and causing the 
latter to glow at a lesser degree of brilliancy, and at the 
same time materially reducing the strain upon the lamp 
filament. The winding of the socket is so arranged that 
when the light is turned down to its lowest stage, the 
filament is just visible in the dark, so as to readily 
enable one to locate the position of the lamp upon 
entering the room and to turn it up to the desired 
point without having to first feel around for it among 
the electroliers or other fixtures of which it forms a 
part. By the use of this socket one may have some 
lights in a room burning at low brilliancy and others at a 
lower degree of incandescence, thus distributing the light 
exactly where it may be wanted, instead of being compelled 
to burn the lamps full on when little light is needed. The 
direct effect of this method of regulation is that, with a 
given expenditure for current, the average number of 
lamps in use may be largely increased, and the fact that it 
is thus possible to burn the lamps at a lower glow, and 
consequently at a reduced average cost for current and 
lamp renewals, especially in rooms, hallways, and other 
places that may be partially or entirely unoccupied for 
hours at a time, will lead toa very much more extended 
use of the incandescent electric light than it has hitherto 
enjoyed, and at the same time open up to electric lighting 
stations a great deal of new and profitable territory 
which is now beyond their reach. The saving in 
current that this socket is capable of effecting is 
almost beyond the belief of one who has not tried 
it, and actually surpasses everything that has yet 
been claimed for it in this direction. The writer has had 
occasion to thoroughly investigate this point recently, and 
has found that a 25-c.p. 50-volt lamp which consumed 75 
watts when burning in one of these sockets at full candle- 
power consumed, together with the socket, just three watts, 
or only 4th of the total energy, when burning at a low 
degree of incandescence equal to that produced by a net 
potential difference of 10 volts at the lamp terminals. 
This means that it is possible to burn 25 lamps at a visible 
degree of incandescence by means of this socket with the 
same amount of electrical energy that a single lamp would 
consume burning at its normal candle-power. Of course, 
the light given by the lamp at this point, while sufficient to 
render the filament of the lamp visible at a distance, was 
altogether too small for the purpose of affording outside 
illumination, and therefore this cannot be taken as a 
criterion of the average consumption of current in practice, 
which would be very much higher, especially as the lamps 
are usually burned at nearly full candle-power by the con- 
sumer when in actual service for furnishing light, the 
intermediate stages being used, for the most part, only for 
all-night service in sleeping apartments and other places 
where under the existing condition of things the incan- 
descent light, if used at all, would be turned off altogether. 

In conclusion, I would call attention to the fact that 
while the sockets shown at the Crystal Palace are only 
W larger than an ordinary Edison socket, they may 
be e considerably smaller where the rate of alternation 
is increased. 


Douglas (Isle of Man).—Tenders are required for 
maintaining an electric light installation at Falcon Cliff 
Grounds, Douglas, Isle of Man. Full details can be ob- 
tained from Mr. Rowe, secretary, Cliff Company, Douglas. 


Accumulator Tests. — Prof. Henri Dufour, of 
Lausanne, has been making tests with a number of storage 
cells with perforated plates. He gives the following 
results of his tests with reference to the ratio of capacity 
with weight : Huber accumulator (manufactured at Marby, 
Switzerland), 14:6 amperes per kilogramme (2 2lb); 
E. P. S., 7 amperes per kilogramme; Reckenzaun, 7:2 amperes 
r kilogramme; Farbaky et Schenk, 11:2 amperes per 
ogramme. 
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EDISON. 


Advices are gradually reaching us that in the 

ancial games as played across the Atlantic, Edison 
has met with a reverse. The wire-pullers of the 
Thomson - Houston interests, according to all 
accounts yet received, have scored a decided and 
probably a decisive success. The result is attributed 
to enemies at home. Trusted friends and 
comrades of Edison, it is hinted, have played 
their own hand and left the master’s interests 
to the care of nobody. It has been our 
misfortune on more than one occasion to 
sharply criticise actions, financial and otherwise, 
taken, or said to be taken, on behalf of Edison; but 
we never expected to have to record his detriment 
through a trusted comrade. From first to last, so 
far as our history of Edison and his financial work 
goes, we have invariably found him putting his 
assistants into positions wherein they might make 
money. Not one or two, but numbers, have been able 
by their connection with him to rise from poverty 
to affluence. We have heard similar things said 
of Colonel North—that he never forgets his friends. 
Similarly Edison. If the interests of Edison have 
suffered because of the mismanagement of one or 
more of his trusted colleagues, it is a matter, in its 
personal aspect,to be deeply regretted. No doubt, 
boom upon boom has hitherto been consummated by 
a dexterous use of his name. The public have 
parted with large sums of money that have gone 
into the pockets of the schemers. From this point 
of view a possible good may arise. The public 
will be less prone to follow the calls of the charmers 
than when the position seemed unassailable. Edison 
has done good work, not altogether in the direction 
in which he is publicly accredited—so have other 
people ; and this reverse will enable a more correct 
estimate to be formed of the true value of his work 
than has been previously possible. So far as we 
can gather, Edison has not believed in very high 
pressures. The systems he has devised have been 
with low pressures, and it must never be for- 
gotten that he started from the earliest period of 
his lighting work with the view of designing a 
complete system of distribution. He studied care- 
fully each link in his scheme, and though it was at 
first admittedly imperfect, it was a complete system. 
Without entering into any question of Swanv. Edison, 
we may be allowed to quote a sentence embodying 
the view above mentioned—a sentence written many 
years ago by one interested in Edison: But it 
must be remembered that even if Mr. Swan’s 
patents were for a lamp . his patents 
would still amount to nothing unless he had 
also invented and patented a comprehensive 
system of using them." We presume Mr. 
Lane Fox is at present fighting to show he 
designed a system in 1878; but this case being 
still undecided we must refrain from any comment. 
We trust, however, that it is not contempt of court 
to point out that Edison, and Edison only, 
proceeded at once to carry out his system upon a 
large commercial scale. Other inventors designed 
machines, or lamps, or cut-outs, or switches, but 
no one at that time troubled about a complete 
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system.” 
finance have met with a reverse, it is not to be con- 
sidered for a moment that he will fail to hold a 
leading position in America as he hitherto has done. 


THE CHATHAM ACCIDENT. 


One of the most astonishing, although at the same 
time one of the most deplorable, accidents that have 
occurred in the history of electric lighting, is that 
recorded during the past week as having happened 
at Chatham. That a man, however ignorant, should 
have the temerity to meddle with an electric light 
circuit while the current is on is hardly conceivable. 
It is just as if a man thrust a burning brand into a 
gunpowder barrel and expected no harmful effects 
to follow, though perhaps most would place it on a 
par with seeking for a gas escape with a lighted 
candle. It is foolhardiness of this kind that brings 
discredit upon any industry, for there is no protecting 
the man who wilfully puts himself into a dangerous 
position. Still, this accident will have one good 
effect. It will cause engineers to ask if yet 
further precautions are not possible to prevent any 
man tampering with a dangerous wire in a 
house—in other words, is it necessary to have 
& wire carrying current under a dangerous pressure 
in the house at all? We are not going to specially 
discuss the Chatham case, but to take a wider 
view. That danger must exist at some point to 
meddling hands is true in almost every industry, 
and precautions are taken against hands meddling. 
Machinery is guarded, and henceforth high-pressure 
terminals, mains, or wires must be guarded. In 
series arc lighting wires are usually out of reach, 
but even in these cases notices may be conspicu- 
ously posted, cautioning anyone against touching 
wires while the current is on. In low-pressure 
work the present precautions seem ample, while 
in high-pressure work this accident points to 
the modification urged by many eminent engi- 
neers—no transformers in the house. If under 
no circumstance a current over a hundred volts 
pressure be brought into a house, it is difficult to 
imagine where danger can come in. Even in the 
transformer station there ought to be little difficulty 
in guarding the primary terminals and circuit from 
anything but wilful contact. At the present time a 
large number of switches ordinarily used are con- 
demnably bad, and liable to lead to accident. 
Hardly any householder has a perfectly safe 
means of cutting off the main circuit, presuming 
the transformer in the house. A lambent 
blue flame playing across the contact would 
frighten everybody away from the switch, and 
no other way is provided for breaking the circuit. 
The handle of a switch, instead of being three 
inches away from the arc, might for the matter of 
that be thirty feet away, and the most timid would 
not mind turning the handle at that safe distance, 
although they would have too much respect for their 
fingers to touch the ordinary short handle. This 
is not a suggestion—it would be ludicrous to insist 
upon thirty feet of handle—but what must be insisted 
upon is the necessity of providing some method of 


Although Edison may in this game of | breaking the main circuit that shall be absolutely 


safe under all circumstances. 


CORRESPONDENCE. 


t One man's word is no man's word, 
Justice needs that both be heard.” 


CRYSTAL PALACE EXHIBITION. 


Srr,—Were you ever electrified? When next you go to 
the Electrical Exhibition at the Crystal Palace you should 
be. A few days ago a friend (7) persuaded me to get into 
that awful chair, and as soon as the thing began to go the 
sparks flew, and I was tortured with a metal brush and 
a stick of charcoal until the hair of my head stood on end 
“like the quills upon the back of the fretful porcupine.” 
Oh, sir, if ever I Well, you try it, and if you survive 
you will probably feel as lively as the great American 
baboon of Rangoon that fell out of a palm tree on to the 
head of Sir Isaac Newton. Hence the discovery of greased 
lightning.—Yours, etc., X. 


A DESCRIPTION AND COMPARISON OF THE 
METHODS OF ELECTRIC LIGHTING AT PRESENT 
IN USE IN LONDON.* 


BY ALEXANDER B. W. KENNEDY, F.R.S., M. I. C. E., ETC. 
(Concluded from page 281.) 


Fig. 5 shows the arrangement of mains which I have 
adopted in my own district. It may be rather called a 
double two-wire than a three-wire system, and has enabled 
me to make a very great saving in copper, a8 compared 
with the ordinary three-wire distribution. 

The Chelsea system, to which I have alluded, is one 
which General Webber has again lately described in detail 
before the Institution of Electrical Engineers, and which 
possesses much special interest. A single central station 
distributes continuous currents, at a pressure of from 
500 to 1,500 volts, to a number of battery stations 
scattered through the district. The current does not 
go direct to the consumers at all, but goes entirely to 
charge accumulators. The pressure is maintained by 
charging the cells in series, either in one station or 
in several simultaneously. After being thus charged, the 
cells are discharged in parallel, so that each set gives a dis- 
charging current of about 100 volts pressure. The batteries 
are so arranged that one part is always delivering the 
current to the circuit, while the other is being charged, 
until the charge is complete. The leading advantage of 
this system, a very great one, is that the load on the 
engines is more or less independent of the fluctuation of 
customers’ demands, and is therefore steady and fairly 
heavy while it lasts, so that the engines can work wit 
considerable economy. The drawback is, that the whole 
of the current has to pass through batteries, which means, 
at the very least, a loss of 15 per cent., and prebably more 
nearly 25 per cent. in energy, besides all the other losses 
in the mains, etc. Time only can show on what side the 
balance of advantage lies. 

In order to supplement the batteries at times of the 
heaviest loads in winter, when in London day is turned 
into continuous night, and when therefore the 1 can 
hardly overtake the discharging of the cells, the use of 
what are called continuous- current transformers has been 
commenced. A continuous- current transformer is simply 
a combination of a motor and a dynamo, so arranged that 
the motor part can be driven by a current of 500 volts 
pressure while the dynamo part gives out, like the batteries, 
a current of 100 volts pressure. This apparatus is an 
exceedingly interesting development in electrical engineer- 
ing of which we are certain to hear more. 

Ta conclusion, you will perhaps like me to say a few 
words about the cost of electric lighting in houses and 


* Reprinted from the Transactions of the Royal Scottish Society 
of Arta, vol. xiii, part 1. Read May 11, 1891. 
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streets, as this is a matter which may very soon affect you 
closely in Edinburgh. Street lighting is a matter I have 
not mentioned yet, because there is as yet, none in London, 
although the City itself is shortly to be lighted by a 
recently formed company. About public lighting the 
point to be remembered is, that in the streets people are 
not content with electricity unless it gives them 20 to 25 
times as much light as they are getting from gas. Under 
these conditions it will cost at least four or five times as 
much as gas, and quite prebably more. Light for light 
it will not cost more than about a quarter the cost of 
gas, and in any given case a community has simply to 
make up its mind whether it is worth its while to pay 
extra, although at a cheaper rate, for a very much better 
commodity. 

As to private lighting, however, the figures are very diffe- 
rent. Here the cost depends toa very great extent upon 
the amount of common sense which has been used in the 
wiring and lighting of the rooms and the amount of care 
which the householder is willing to exercise. If each light in 
a room has a separate switch, so that lights can be added as 
required, one at a time—if the lights are not covered up 
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tate an expenditure of double or treble the current at an 
exactly corresponding increase of cost. 

I try to put this very clearly in order that there may 
be no disappointment later on—at least, so far as I can 
obviate it—with the bills which will come in from your 
electric lighting company. Let me emphasise one point 
still more. Ifthe electric light had to be left on in unused 
rooms as gas is left on, its cost would be twice as much as 
that of gas. It can only be brought down to the figure I 
have named by adopting rigidly the plan of turning it out 
always on leaving the room. With electricity this is so 
small a matter that practically it is no trouble whatever. 

As to hotel and club lighting, where the same economy 
cannot be practised, and where, above all, the propor- 
tionate number of lights on at one time is always much 
greater than in a private house, the cost of electric light, 
even with all the economy possible, will hardly be less 
than double that of gas at 3s., supposing the electric light 
to be charged at the rate of 8d. per unit. 

For shop lighting no figure can well be given, for the 
simple reason that the owners of shops generally use the 
light partly as an advertisement or attraction, and therefore 
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and darkened with frosted or iced or opal shades or glasses, 
which may be pretty, but which certainly absorb from 40 
to 70 per cent. of the light; if people are content to replace 
5-c.p. burners with 8-c.p. lamps, and do not insist on 
16'5; if every room has one switch placed just inside its 
door so that it can be turned directly the door is opened, 
then the cost of lighting a private house with electricity 
will probably be about 25 per cent. in excess of gas, if gas 
is 3s. per 1,000 cubic feet, and electricity 8d. per unit. 
Here, where I am told that gas costs 4s. 6d. per 1,000 cubic 
feet, there is no doubt that a private house can easil 

be lighted well with electricity at a less cost than wit. 


* But it must be clearly understood that this estimate of 
cost does not apply if the house is so wired that two or 
three lights have often to be turned on when only one is 
required, or if the switches are so placed that it is incon- 
venient to get at them in the dark, so that the light is left 
on when the room is empty instead of being always turned 
out ; or, worst of all, if the house mistress think “ the little 
wire in the lamp,” as she calls it, a detestable object, and 
insists on disguising it by ornaments, which absorb the 
greater part of the light generated, and therefore necessi- 


use very much more than there is the least occasion to 
use, finding no doubt, as they are the sole judges of what 
is good for their business, that it pays them to do so. 

Actually the cost of electric lighting is known with great 
exactness to be a farthing per hour for an eight-candle lamp, 
and a halfpenny per hour for a 16-candle lamp, when the 
charge for current is 8d. per unit. On this basis any one 
can make out beforehand the exact cost of burning any 
number of lamps for any known number of hours. 

My remarks have already extended to such a great length 
that I will not say anything about the light from the points 
of view of health, comfort, cleanness, coolness, and general 
convenience. No one who has ever tried it has ever 
expressed the least doubt on these matters, and they have 
for long been practically beyond question. 

I can only conclude by expressing the hope that here in 
Edinburgh you may soon be able to verify for yourselves 
the universal opinion of those who use the light, and I 
shall be exceedingly glad if my remarks this evening have 
any influence whatever in helping forward the movement 
in which I understand your Town Council is alread 
taking the first steps for supplying the city of Edinburgh 
with the electric light. 
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AN INTRODUCTION TO QUALITATIVE CHEMICAL 
ANALYSIS. 


BY BARKER NORTH, ASSOC.R.C.SC. (LOND.), 


Joint Author of Introductory Lessons and “ Hand- book 
of Quantitative Analysis.” 


(Continued from page 162.) 
Microcosmic SALT BEADS. 


A bead of fused microcosmic salt reacts in a similar 
manner to borax when heated with a few metals, and is 
therefore of great value in obtaining a knowledge of the 
composition of a substance. 


How to Make a Microcosmic Bead. 


This is done in the same way as in making a borax bead, 
but as microcosmic salt froths up a good deal on heating, a 
very small portion must be taken up at a time till the 
clear bead is of the proper size and quite free from 
bubbles. It is much more difficult to keep a bead of 
microcosmic salt on the loop of wire than one of borax, 
and if it gives any sign of falling off it may often be re- 
tained by turning the wire round slowly and continuously, 
or by holding the bead in the upper part of the flame in usc. 


Reactions Observed : Colour of Beads. 


The reactions to be observed are similar to those of 
borax, the colour varying with the flame employed, and 
also depending on the heat of the bead, whether hot or cold. 

Experiment 14.—Heat a salt of copper in a microcosmic 
bead made as above described, and notice that in the oxi- 
dising flame the bead is green whilst hot, and blue to green 
when cold, but that in the reducing flame it is dark 
green when hot, and an opaque red after cooling. 


Sample Beads. 


The student might with advantage make a set of borax 
and microcosmic beads from the following tables, and 
preserve them in a bent piece of tubing sealed up at the 
ends, as in Fig. 5. The microcosmic beads may be put in 
one limb and borax in the other, a mark being made on 
the glass to distinguish them. Two specimens of each 
metal should be kept, one made in the oxidising and the 
other in the reducing flame, and by taking account of the 
order in which they have been placed in the tube, they 
may be used for the recognition of another bead by 
comparison. 

Table of Colours obtained in Borax Beads. 


O.F. R.F. 
Metal 
Hot Cold. Hot. Cold. 
8 alen Blue 5 Blue Blue " Blue xi 
pper ...... Green lue-green Green paque r 
Chromium... Yellow Yellow- — Strong green 
s 
Iron i Red Fellow — Bottle green 
Manganese..| Violet-red Ama yat — Colourless 
Nickel Bye Sherry red — Colourless 
r I 
Table of Colours obtained in Microcosmic Beads. 
O.F. R.F. 
Metal. 
Hot | Cold. Hot. Cold. 
Cobalt Blue Blue Blue Blue 
Copper Green Blue to Dark green | Opaque red 
n 
Chromium ... Red Great Dark red | Dark green 
«oes Yellow to (Colourless Colourless | Colourless 
red brown -red to red to red 
Manganese Violet Red violet — Colourless 
Nickel ...... Red to Yellow to — Colourless 


brown orange 
Flame Colourations. 

When salts of certain metals are held on a piece of clean 
platinum wire in the outer edge of the Bunsen flame, very 
distinctive colouratiens are imparted to it, which may be 
used for recognising the presence of these metals, 
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Mounting Platinum Wire Used for Flame Tests. 


The end of a piece of thin glass rod or tubing is softened 
in the blow-pipe, and while still melted the end of a thin 
piece of platinum wire, about 4in. long, is inserted, the 
two being afterwards fused well together and allowed to 
cool. In order to keep the wire clean it may be suspended 
in hydrochloric acid in a test-tube, by means of a cork 
through which the glass rod is made to pass, as in Fig. 6. 
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The wire should be well cleaned in acid before using, and 
no colouration must be observed when it is held in the 
outer edge of the flame, otherwise it is not clean. Itis 
best, too, to take only a very small portion of the substance 
on the wire at a time, as certain metals, such as copper, 
antimony, lead, etc., act detrimentally en platinum, and 
great care should therefore be taken if these have been 
indicated by the blow pipe reactions. 

Experiment 15.—Moisten the platinum wire with hydro- 
chloric acid before dipping it in a sodium salt, and hold it 
in the outer edge of a Bunsen flame; observe the golden 
yellow colour imparted to the flame, and also that the light 
emitted causes the skin of the hand to look quite livid. 

Experiment 16.—Now take a little of a potassium salt on 
the clean wire, and observe the violet colouration communi- 
cated to the non-luminous flame of a Bunsen burner. 

Experiment 17.—Mix equal quantities of sodium and 
potassium chlorides and test on the wire as before; the 
potassium will be quite hidden by the sodium. If, how- 
ever, a piece of blue glass be taken of such a tint and 
thickness as to render the strong sodium light invisible, 
and the flame from the mixed chloride be viewed 1 
it, then the yellow rays from the sodium flame will 
absorbed, and only the violet colour due to the potassium 
will be observed. The blue glass should be carefully tested 
with a pure golden yellow light from a pure sodium salt to 
make sure that all the rays from this flame are absorbed. 

Experiment 18.— Another way to observe potassium in 
the presence of much sodium is to bring a little of the 
substance on the end of a platinum wire moistened with 
hydrochloric acid very gradually near to a Bunsen flame. 
The potassium salts being much more volatile than the 
sodium salts will be vapourised before the subetance quite 
enters the flame, and the violet colour due to potassium 
will therefore be observed first, the sodium flame after- 
wards coming eut strongly when the substance is brought 
nearer or into the flame. 


Wet REACTIONS. 


When the dry reactions have been carefully gone 
through, the substance is analysed in the wet way, and as 
this is the more reliable method, it will be a considerable 
advantage for the student to acquire manipulative skill in 
the working out of the reactions and processes of this 
method before treating of the independent reactions of the 
various metals. l 

In analysing a compound in the wet way, we first prepare 
a solution of the substance under examination, and then by 
adding other compounds in solution of known composition 
we observe the effect produced, such as change of colour, 
formation of a precipitate, etc. In the majority of tests 
which are applied in the wet way, the result observed will 
be the production of a precipitate which is simply an 
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insoluble compound formed by the reaction between the 
reagent and the substance under examination. In this 
way, by obtaining from various reagents different coloured 
precipitates which also have different properties, we are led 
to infer the presence or absence of any metal. 


SOLUTION. 

This is the first process to be performed in applying 
the wet reactions to any substance. We find that many 
substances, when mixed with water in the solid state, 
gradually disappear, or as we say dissolve, forming a 
solution of that substance in water. The liquids which 
thus cause substances to disappear, or dissolve, are called 
solvents. This is what is known as simple solution, as the 
Substance can be again obtained unaltered by evaporating 
off the solvent. Other liquids, however, besides water ma 
act as solvents ; thus alcohol, in many cases, is also a simple 
solvent, and acids, such as hydrochloric acid, may also dissolve 
certain substances. As a rule, when acids are used as 
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ANDREWS’ CONCENTRIC WIRING. 


Messrs. J. D. F. Andrews and Co. have recently completed 
an installation at the Tyne Theatre, Newcastle-on-Tyne, for Sir 
Augustus Harris, the wiring being done on their concentric 
wire system. Our readers have long been acquainted with this 
system, and visitors to the Palace Exhibition will be able to 
fully examine the system for themselves. l 

In the Tyne Theatre installation the concentric principle is 
adhered to throughout, extending to the switches, fuses, 
fittings, etc., and in these, as in the wiring, we note the close 
attention which has been given to mechanical as well as elec- 
trical perfection. Incandescent lamps are used, and include six 
200 c.p., 12 50 c.p., and about 180 8-c.p. lampe, all of which 
are on the stage. The former supersede the limelight for the 
floats, and, from facility of control and absence of hissing, are a 
decided improvement. The remaining lamps are used to 
illuminate festoons, statuary, etc., and the artistic manner in 
which they are arranged has a most pleasing effect. 

The current is conveyed from the leads by means of 
Andrews’ patent concentric flexibles. The fact of all 


solvents, we no longer obtain simple solution but chemical fittings having to be connected and disconnected in a few 
solution, as, in the act of dissolving, a chemical reaction , minutes, owing to changing of scenes, and the consequent 


takes place, and, instead of the original substance going 
into solution, a new compound is formed which is soluble 
in water. Chemical solution is only used in ordinary 
analytical chemistry when simple solution in water fails to 
dissolve the substance. 


rough usage to which they are subject, is conclusive proof of 
their adaptability and mechanical perfection. The ease of 
manipulation of this system is obvious when we state that the 
electric lighting used in the garden scene of the present panto- 
mime comprises nearly 200 lamps; and at the close of the 


, scene the whole of these, as also the flexibles, are disconnected 


Electric Lighting at the Tyne Theatre—-Audrews' Concentric Wiring. 


In some cases it will be found that the compound to be 
tested is unattacked even by acids, and we may thus fail 
to dissolve it either by simple or chemical solution ; such a 
substance is called an insoluble, and in these cases a different 
mode of attack has to be adopted. 

Experiment 19.—Take a few crystals of lead nitrate and 
cover with water in a boiling-tube, the latter being simply 
a large test-tube. Show, by gently warming or by allowing 
to stand some time in the cold, that this substance dis- 
appears, or is dissolved. When a liquid is boiled in a test-tube, 
the latter will often become too hot to be held in the fingers, 
and a test-tube holder may be extemporised by doubling up 
stout paper into a narrow strip and holding it by the ends 
wrapped tightly round the top of the test-tube. 

Experiment 20.—Now put a little carbonate of lime 
or chalk into water, and show that by warming, or even 
boiling, the substance remains undissolved. Notice, how- 
ever, that directly a little hydrochloric acid is added that 
an effervescence commences, and proceeds till the solution 
is quite clear and the chalk all dissolved. The substance 
in solution is no longer chalk but chloride of lime, soluble 
in water, which has been formed by the chemical action of 
the hydrochloric acid on the chalk. 

Experiment 21.—Show that barium sulphate is insoluble 
in not only water, but in dilute and strong acids, such as 
hydrochloric and nitric. 

( To be continued. ) 


and stored away by two men in the short space of three minutes. 
At some points in the pantomime all the lamps have to be 
switched on and off. The current is derived from the mains of 
the Newcastle and District Electric Supply Company, of which 
Mr. W. O. Hunter is the manager. 

The installation, which from its substantial and finished 
nature reflects credit on all concerned, has been carried out by 
Messrs. J. D. F. Andrews and Co. 


EDISON AND THOMSON-HOUSTON. 


THE PROPOSED AMALGAMATION. 


Thomas A. Edison, the Wizard," the king of practical 
electricians, has been done." The hands of Wall-street manipu- 
lators are seen everywhere in the act of his undoing. 

The calm, clear-headed, big-hearted inventor relied on friends 
and business associates. The former were speculators ; the latter 
have largely proved incompetent. The result of the intellectual 

iant's dependence will be the amalgamation of the Edison General 
Electric and the Thomson-Houston Companies. 'The reo isa- 
tion plan was practically agreed on several days ago. Henry 
Villard arranged it. Drexel, Morgan, and Co., the bankers who 
have succeeded in obtaining control of the majority of the stock of 
the Edison General Electric Company, were and are the powers 
behind the throne, 

The coalition as arranged wipes out the Edison influence and 
transfers the goodwill of a business capitalised at 15,000,000dols. 
to the Thomaon-Houston Company. he brainiest inventor of the 
age is asked to play second fiddle” to Elihu Thomson, the prac- 
tical man of the absorbing company. The scheme was planned 
by Mr. Villard and carried out before Mr. Ediscy realised what 
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was being done. He imagined that the immense financial interests 
he had spi ike into the General Company were being properly 
taken care of by the men he trusted. He never expected to be in 
a position where he would have to submit to the dictation of Wall- 
street manipulators. 

When the details of the amalgamation plan were presented to him 

he frowned. It did not take him long to realise t he was in a 
sad minority, and that those who were engineering the scheme 
were in virtual control of a business that he had spent 15 years 
in building up. He was practically driven out of the General 
Company. Here is the way the situation presented itself to him: 

* When the General Edison Electric Company was formed in 
the latter of 1889, the Edison Electric Light 5 the 
Bergmann Company on Avenue B, the Edison Machine Works at 
Schenectady, N.Y., the Edison Lamp Company at Harrison, N.J., 
and the Sprague Electric Railway and Motor Company were the 
elements of the organisation. I owned a controlling interest in the 
Light Company and the majority of the stock in the Bergmann 
Company, the Edison Machine Works, and the Edison Lamp Co. 

“I don't know what those interests were worth, but I do know 
that the companies that now represent 15,000,000dols. in capital 
under the title of the General Electric Company were 5 
controlled by me. Now, there is not, under the old separate 
organisations, even a suspicion of controlling power in my name.” 

muel J. Insull is the second vice-president and general 
rang HH of the General Company. He has been associated with 
Mr. Edison for a number of years. He was Edison’s agent in 
London, and was invited to assume a responsible position in this 
country. 

The Morning Advertiser learned on most reliable authorit 

esterday that a secret meeting was held between Messrs. Vi 3 
Ediso n, and Insull a few days ago. Mr. Edison protested against 
the amalgamation, and Insull attempted to back up his chief. 
Villard turned on Insull, and said: If it had not been for your 
gross mismanagement of the affairs of this great concern it would 
not have been necessary to enter into any such coalition as has 
been promulgated and is likely to be consummated by the stock. 
holders at the meeting in May." 

It is safe to say that Mr. Edison does not know exactly where 
he stands in the new deal. It was reported in Wall.street 
yesterday that the absorbing corporation would throw him out of 
the directory as soon as the amalgamation was completed. There 
is no truth in the rumour. It is well known that the Thomson- 
Houston poor and their Wall-street friends are only too anxious 
to utilise Mr. Edison’s brains. 

"The one queetion now is, Will the Wizard remain on the board 
of & concern that he knows is managed and controlled by rival 
inventors? A friend said yesterday, It isn’t a case of Edison 
being ousted from the board. of directors ; it is ten chances to one 
that the manipulators will not be able to keep him with them.” 

Samuel J. Insull will probably be deposed from the executive 
board and the general management. E. A. Coffin, of the Thomson- 
Houston Company will, it is said, take his place, and Mr. H. 
McK. Twombley will be the new president. Mr. Villard’s work is 
done. His personal and pecuniary ambition is thoroughly satisfied. 

The salary of 50;000dols. that attaches to the office of president 
he cares nothing for, as he declared some days ago to a Morning 
Advertiser representative. *'' The duties of the office are too 
exacting for the small compensation." 

Mr. Edison's friends dec that he has been taken in by Wall- 
street ** promoters. Neu York Herald. 


OIL AS AN INSULATOR.* 
BY PROF. D. E. HUGHES, r. R. d., PAST-PRESIDENT. 


At our last meeting Mr. Preece kindly gave me credit for being 
the first to propose the use of oil as an insulator for wires con- 
veying an electric current; and in accordance with a suggestion 
on his part, I should like to state upon what grounds I can fairly 
be considered to be the first to urge upon the electrical world the 
use of hydrocarbon oils, such as petroleum and rosin oil, for this 
purpose. 

In 1858 universal regret was felt on the failure of the insulation 
of the first Atlantic cable. From the first successful laying ef 
this cable the insulation gradually became worse, until in a few 
days all signals failed. The cause of this was supposed to be due 
to minute flaws in the guttapercha during its manufacture, which 
became worse by submersion, or that lightning, or the intense 
currente then used for the Whitehouse induction coil, punctured 
the cable at several points. 

It appeared to me (from some old experiments of mine) that 
what we needed was some form of insulation that self. 
restoring powers, so that, if punctured by lightning, or our 
ordinary working currents, the puncture should be closed by some 
simpler process than having to take upa portion of the cable. I 
thought that Nature showed us the way in which she restores 
puncture and mechanical injuries to all living objects. This is 

one by a flow of liquid sap to plants, or blood in animals ; for if 
we make an incision in the bark of a tree, the sap flows out and 
hardens in contact with air; if we cut our fingers, blood flows out 
and heals the wound. Therefore, I thought that if I could enclose 
in a cable an insulating self-restoring medium, the cable would 
not become dead at the first, or even after innumerable punctures, 


To carry out this object it seemed to me that a thick insulating oil, 
enc between the wire and ita outer skin, would perfectly 
fulfil the conditions required. 


* Paper read before the Institution of Electrical Engineers, 
March 10, 1892, 
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Faraday had shown some years previously that oil of turpentine 
had a high insulating property, and this gave me great hopes that 
I should find, by experimenting with numerous samples of oil, the 
kind QA esired for my purpose. "Therefore I at once 
commen a long series of experiments in order to find the best 
kind of oil and the most suitable form of cable to carry out this 
idea. Knowing that I could not fairly test these oils, or a short 


| length of cable, by our ordinary voltaic currente, I had recourse to 


the very high potential currents given by the ordinary frictional 
static electric machine. The method used was this: I charged a 
battery of Leyden jars to a known degree, which was indicated 
upon the Leyden jars by a Peltier electrometer ; these jars, when 
charged, were put into communication with the short piece of the 
cable to be tested, the outside of which was coated with tinfoil, or 
placed in water connected with earth, and exterior of the Leyden 
jars. By this means, if the insulation of the few inches of cable 
was bad, the Leyden jars would . discharged through 
the defective insulation; but if the insulation was comparatively 
perfect, the time of discharge of the electrometer was a correct 
measure of its insulating properties. Of course this method re- 

uired that the Leyden jars should be perfectly insulated and hold 
their full charge for at least one hour when not discharging 
through a defective cable. 

On making preliminary experiments on several samples of gutta- 
perch and indiarubber-coated wires, I found a marked difference 
in each variety; but as these differences were of a constant 
character for each sample, it was easy to tell which of these had 
the highest insulating property. These experiments showed me : 
that if I wished to arrive at the true value of an insulating oil I 
must make the experiments by a method by which the result 
should be entirely free from any interior or exterior coating. For 
this I took two &mall flat circular disos, lin. in diameter, which 
could be immersed in oil, and by an insulated adjustable screw I 
could compare the striking distance of these discs in air, compared 
with the same when immersed in oil, and could also observe the 
time da boa for & complete discharge of the Leyden jars through 
this medium. 

On testing numerous samples of different oils, I found not only 
a great difference in the species of oil, but also a great difference 
in different samples of the same oil, consequently a table givin 
the results on different oils might be misleading, as a sample o 
superior quality of & certain oil (although inferior in many other 
samples) might give higher resulte than a badly selected sample 
of a really superior oil. The only difficulty as regards rosin oil is 
one of manufacture, or, rather, of finding, and teaching the 
makers, the quality of oil best suited for the purpose; for I found, 
on obtaining samples of this oil from different makers, that a 
great difference existed as regards their insulating properties, 
ranging from worse than castor oil up to a degree superior to 
guttapercha ; and this is true of most oils ; consequently, before 
using any oil, its quality as an insulator should be thoroughly 
known by constant electrical tests. 

In selecting oil of high insulating quality, we must also have 
regard to the purpose for which it is to be used. Thus, as a self- 
restoring medium having very quick action, for condensers, 
transformers, or coils so closely wound as to be difficult for a 
thick oil to penetrate, a thin rosin oil, such as rosin spirit, might 
be best ; but for cables and underground wires I found thick pure 
rosin oil best, because it was not only superior as an insulator, but 
it would not escape too rapidly at any large puncture. 

Experiments were also carried on at the same time to observe 
the effect of any given oil on thin sheets of guttapercha, india- 
rubber, etc. These were immersed in separate vases of different 
were weighed before and after prolon immersion ; 
the result being that some oils were found to be injurious to gutta- 
percha, and almost all, with the exception of castor oil, were more 
or less destructive to indiarubber. I found, after numerous si ial 
ments, that pure rosin oil gave the highest insulation of all, for a 
spark that would pierce a given thickness of guttapercha would 
utterly fail to pierce the same thickness of rosin oil ; whilst, if the 
guttapercha was pierced, its insulation was destroyed and could 
not be easily restored to its former condition ; on the other hand, 
if by accident the rosin oil was pierced, it, by ita own mobility, ab 
once restored the insu'ation to its original state. Rosin oil, at the 
same time, had a preservative effect upon guttapercha, for the 
sheets immersed in this oil had become slightly increased in 
weight, showing that it had penetrated into the pores of the gutta- 

reha: at the same time it was stiffer and tougher than before 
mmersion. I will now show you an actual specimen of this 
fluid cable, cut off from a specimen one mile in length, made by 
the Gutta Percha Company 33 years since. You will observe 
that the guttapercha has absorbed during that time a large 
proportion of the oil, and that the guttapercha is now, after 
years’ exposure to the air, apparently as good an insulator as when 
first made. 

Experiments were now made as to the value of rosin oil when 
employed as the sole insulator of an electric cable. For this 
purpose a short length of copper wire, say, lft., was coated, 

rat, by being wound by well-dried cotton or hemp, or, better still, 
by a string wound round in wide open spirals, in order that the 
oil shoul netrate as freely everywhere as possible; this was 
afterwards drawn into a small lead tube filled with rosin oil: thus 
the string or fibrous covering on the wire was simply to keep the 
wire concentric, so as to prevent ite touching any part of the 
exterior tube without some separation of oil or oil-saturated fibre. 
It will be seen that these tests were identical, both as to form and 
material, in their essential pointe, with those patented by Mr. 
David Brooks, of Philadelphia, some 15 years later; but as these 
are clearly described in my patent of January llth, 1859, there 
can be no question of priority in this respect, though, no doubt, 
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many improvemente s ted by practical experience in the 
mode of laying and 3 are original with Mr. Brooks. 
The insulation of this form of cable was not quite as high as solid 
guttapercha, due to the fibre not being as good an insulator as the 
enclosed oil, but its mechanical powers of self-restoration and 
durability seemed to me to more than counterbalance ite slightly 
less insulating power, for even with guttapercha there are 
questions of strength and durability which ought never to be lost 
sight of in favour of a temporary high insulation ; and I think that 
when the value of fluid insulation is more thoroughly known, 
especially for currents of aigi poran ies, it will be more generally 
used than at present, particularly as there are now no valid patent 
rights to interfere. Iagain repeated these experiments, using a 
thinly-covered guttapercha wire for the inner conductor, drawn into 
a guttapercha tube full of rosin oil. This gave me very high insu- 
lation—so much so, that 1 tried a bare copper wire in the gutta- 
tube alone, without any rosin oil ; this, to my surprise, gave 
a far higher insulation than the best guttapercha-covered wires as 
supplied to me by the Gutta Percha Company. This surprised me 
very much, as the tubes, which I bought at an ordinary retail 
shop, were known to be of an inferior quality of guttapercha. I 
found afterwards that this difference was due to the tubes havin 
been long made and kept in stock ; they had gradually dried, an 
were free from combined moisture absorbed during their manu- 
facture. I proved this by taking some newly-manufactured gutta- 
rcha, and heating it gradually for a length of time sufficient to 
ive off its moisture ; this, when modelled on a wire, 80 as to 
form a cable, gave precisely the same degree of high insulation as 
the old tubes that P nad purchased elsewhere. I do not believe 
that the mechanical quality of the guttapercha was improved by 
this operation ; most likely it would have soon become brittle, for 
humidity, or an essential oil, seems 9 1 to its life and 
mechanical qualities. I told Mr. Chartterton and Mr. Willoughby 
Smith, of the Gutta Percha Company, of these results, and urged 
upon them the necessity of well drying the guttapercha and of 
manufacturing their cables, if possible, without constantly mace- 
rating it in water. I am not aware that my remarks had any 
effect, but this I remember, that in a few weeks after they gave 
me a sample, which they called ‘‘special guttapercha," which 
certainly had as good insulating qualities as my dried guttapercha. 
As I have already said, my main object being to produce a self- 
restoring insulation for cables and underground wires, I found that 
a thin fluid, such ae rosin spirit or petroleum, might be objection- 
able, as at the point of fracture or puncture the fluid might escape 
with so great a rapidity as to be somewhat costly in its mainte- 
nance; but by employing a thick, heavy, insulating oil, whose 
rate of flow would be small, this would displace any water in the 
puncture, provided that there was a slight head-preesure given to 
the oil at a reservoir at certain landing stations, then it would 
answer all practicable purposes. For this I preferred rosin oil, 
which is already a thick, viscid oil, and can be made more so by 
the addition of solid rosin dissolved in it, or by the addition of palm 
oil residue, which has a remarkable property of thickening resin 
oil In order to satisfy those who might object to even a very small 
leakage of oil at the puncture, I made several compounds of rosin 
oil, mentioned in my patent, that should harden when in contact 
with water, and thus prevent any waste of oil at the fault or 
puncture. This static charge which I used was of high potential ; 
the sparking distance in air, of the charge used, was about lin., 
and it showed the remarkable insulation of rosin oil when . in. 
separation would effectually prevent such a spark passing through 
it. After having found this high insulating property of rosin oil, 
I coated all my Leyden jars and all parte where I desired high 
insulation with it, and by this means I was enabled to retain a 
full charge of the Leyden jars for eeveral hours, in an atmosphere 
full of humidity. They have lately proved the value of oil insula- 
tion in Frankfort by the use of oil in transformers of 20,000 volts, 
and I am convinced that in all cases where we need a high insula- 
tion, together with the power of self-restoration, it can only be 
found in fluid insulators. It is useful in every case where it can be 
applied ; it is far cheaper than guttapercha, and I have no doubt 
t it will soon be used for insulation in condensers as well as 
transformers, Mr. Nikola Tesla, in his late charming lecture, 
spoke highly of the use of oil in his transformers, saying that it 
not only gave a perfect insulation, but had the power of restoring 
the insulation whenever pierced or punctured, as he believed his 
coils were at least several times every day. I remarked during 
these experiments that, no matter how high the potential, the 
amount of leakage was equal in time, either with a high or low 
charge of the Leyden jars— that is to say, when the Leyden jars 
were discharging at a elow rate through a good insulator, the time 
of falling o the electrometer through any given number of 
d was very equal throughout its whole range from 200,000 
to 1,000 volte. 

Being desirous of repeating this evening some of my old experi- 
ments, I applied to Mr. W. H. Preece for some of the best samples 
of guttapercha-covered wires as used by the Post Office, and which 
he most willingly sent me. I also applied to Mr. James 
Wimshurst, the inventor of his remarkable static electric machine, 
who at once most kindly consented to lend the machine, and also 
design an arrangement by means of which we could show to those 
at a distance the different distances of the sparking through oil 
com with air. On testing this apparatus with oil, it seemed 
to show that the value of oil as an insulator increased both with 
the potential of the charge and also with the rapidity of alter- 
nations, for when the experiments were made by an impulsive rush 
so as to have the greatest number of oscillations per second—say 
1,000,000—then even the poorest oil, such as castor oil, showed 
marked superiority over air or guttapercha. This confirms the 

Advantage of oi], and ite value in connection with the rapid alter- 


nating high-voltage currents used in our transfermers of to-day. 
The experiments which we hope to repeat this evening have 
already shown us that a spark, or charge, from a Leyden jar which 
would easily pierce 4in. of air will not pierce Win. of rosin oil; 
proving that oil, when resisting an impulsive rush of a „ 
as 79 times higher insulation than air. To obtain these results 
we used a large and most powerful Wimshurst machine ; but this 
evening, for convenience sake, we shall use a smaller machine. 
We may not be able to obtain quite as high comparative values, 
still we hope to obtain resulte showing oil to be 50 times better an 
insulator than air. With the largest machine we obtained the 
following remarkable effects. The apparatus for holding the oil 
was a g vase, 4in. in diameter by 3in. deep. e lower 
portion of this vase had a copper plate connected with one n 
of the circuit. A brass knob, zin. diameter, connected with the 
other portion of the circuit, could be raised or lowered in this 
vase in order to show the different striking distances when the 
vase contained air or oil This gave the comparative resulte 
already mentioned ; but, in addition, we noticed that when the 
knob was only covered three-quarters with oil, the spark rose 
from the upper portion to the upper portion of the vase, and then 
descended on the outside in order to reach the lower copper 
plate—a course of some in. through air, compared with yin. 
through oil. If now the current was incr , the current, or 
spark, became a continuous sheet flow all over the entire su 
of the vase, resembling in appearance a waterfall, or exactly 
imitating the well-known Gassiot cascade. On again increasi 
the charge, in an attempt to pierce the oil, the spark pierced the 
glass vase, making a small hole of about rin. diameter, at a place 
jin. above the surface of the oil; thus the spark preferred to pierce 
the glass and travel several inches through air, rather than traverse 
a distance of Jin. tbrough oil. I will now show several forms of 
oil insulation as applicable for submarine or subterraneous wires, 
and the remarkable power of self-restoration when the insulation is 
temporarily destroyed by a puncture or cut across so as to lay the 
wire bare for an instant. 

It will be seen in the experiments following this paper that I 
have arranged a battery so that one pole is connected through a 
sensitive galvanometer to a metal tank containing salt water, the 
return circuit being completed through the salt water and wire to 
be tested to the other pole. If we take any sample of guttapercha- 
covered wire and place it in the water, the insulation seems per- 
fect and all that could be desired ; but if we make a small incision 
with a knife, so as to leave a minute portion of the re exposed, 
then, as we already know, on placing this in the tank, the water 
at once percolates through the cut to the wire, and its insulation 
is completely and permanently destroyed. If we try this same 
experiment with oil cable, such as a bare copper wire in a gutta- 
percha tube containing oil, or, better still as a proof, a thinly- 
coated guttapercha wire, and this plunged into a small lead tu 
containing thick rosin oil, the whole having the same diameter as 
the guttapercha-covered wires, we find on testing this lead-covered 
oil cable that its insulation is as perfect as the guttapercha wires. 
If we now cut through the lead tube and the guttapercha wire 
once or several times, so as to lay the wire bare, the insulation for 
an instant is destroyed, but in less than a second the oil percolates 
through the wound or cut, and ite insulation is instantly restored 
to its previous high value. I believe that these experiments 
sufficiently show the merits of a self-restoring insulating medium, 
such as rosin oil, for all purposes where a permanent insulation of 
wires conveying an electric current is desirable. 

In conclusion, I will mention a few proofs of my claim to be the 
first to recognise the value of oil insulation for wires conveying an 
electric current, based upon some earlier experiments, but patented 
January 11, 1859, entitled ‘‘An Improved Mode of Insulatin 
Electrical Conducting Wires,” which describes and claims most o 
that which I have already related. I will read a few sentences, in 
order to prove this fact. After showing how the oil may be 
applied to submarine cables, and in order to claim its application 
to underground wires, the specification says (page 3, line 10): 
With some trifling modifications, the invention may be also 
applied for insulating electrical conducting wires employed on 
land or underground.” As regards the materials used, it says 
(p. 4, line 23): **I propose and prefer to use rosin oil, rendered 
sufficiently thick or viscid for the pur by the addition of 
rosin or the solid residuum obtained from the distillation of 
palm oil.” In order to show that the interior wire may be 
covered with a fibrous material instead of guttapercha, it says (p. 4, 
line 34): Instead of bringing the soft or semi-fluid restorative 
medium in direct contact with the enclosed wires, I sometimes first 
coat the wires with a non-conducting material, such as guttapercha 
or indiarubber, and if preferred, the wire may be previousl 
covered with some fibrous material.” My invention being as we 
adapted for numerous wires in an underground cable as in a 
single-wire cable, it says (p. 5, line 6: And the invention is 
as applicable when two or more electrical conductors are placed in 
one common tube or outer covering as when only one conductor is 
employed." If the patent is hurriedly read, it would seem as if I 
only intended to use the oil in connection with guttapercha cables ; 
but I foresaw the use of other outer covering, such as lead or iron 
tubes, for it says (p. 4, line 37): ** The insulated electrical con- 
ductor thus coated or covered is then placed in & gut 
or other tube.” This phrase other tube” referred to m 
experiments with an outer tube of lead or other metal; and 

ain employ the same oe at page 5, line 13, where it saye 
that the wires surrounded by the rosin oil ** may be placed in the 
guttapercha or other outer covering.” A papar on this subject 
was read before the Society of Arte and published in their 
Journal April 15, 1859, in which I demonstrated by practical 
experiments the restorative powers of my fluid insulation, 
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Sir William Fothergill Cooke, the chairman, in reply, spoke in 
praise of the results, and said he also thought the invention 
would be very valuable as ope to the street wires of electric 
telegraphs, and these afforded more facilities for testing its 
value." So it cannot be said that its applicability to underground 
wires was not foreseen at that date. From 1858 to 1860 I tried 
by every means to get the various land and submarine electric 
telegraph companies to try this system, but in vain. I thus lost 
two years of valuable time, and then went to France in con- 
nection with my printing telegraph instrument, to which I 
devoted my whole time for many succeeding years, thus prac- 
tically abandoning my solf-restoring fluid insulation to the public. 
The cause of ite failure to be used then was due to the fact 
that the invention was made before ite time, or that the need of 
ite use was not then as great as at the present time. I am glad 
to say that now, thanks to electric light and power, the use of a 
self-restoring oil insulation is fast coming into actual practice 
under the names and patents of numerous succeeding inventors ; 
so I sal | thank Mr. Preece for citing my early work, and thus 

ving me this opportunity of claiming as priority the work that 

had done before and patented in 1859. 

My best thanks are due to Mr. Preece for the samples of gutta- 
percha, wires, galvanometer, etc. ; to Mr. James Wimshurst for 
*he loan of his static electric machine, and for his great assistance 
in preparing some of our experiments on high-tension currents; 
also to Messrs. Grindley and Co., of Upper North-street, Poplar, 
for having supplied me with numerous samples of their best oil, 
from which I have selected the oil that I have used this evening. 


ELECTRICAL TRACTION AND ITS FINANCIAL 
ASPECT.* 


BY STEPHEN SELLON. 


Considerable difficulty has been experienced in obtainin 
reliable statistics in connection with electrical traction as reg 
its alleged economy over other motive power. The author has 
therefore devoted considerable attention to this subject, and has, 
through his connection with electrical companies, been able to 
collect information which may be considered reliable. In claiming 
certain advantages for one system over another, especially as 
regards initial cost and working expenditure, the author has 
purposely adopted a somewhat dogmatic tone as an incentive to 
promote criticism and useful discussion, and for this purpose, 
especially as regards the commercial question, is this paper 
suggested as a means of ventilating this most interesting subject. 

e well-known systems of electrical traction before the public 

are the following : | 

l. Accumulators, consisting of the E.P.S. and the Julien types. 

2. Overhead, consisting of the Thomson-Houston, ison, 
Sprague, Short, Rae, United Electric Traction Company, Daft, 
and Van Depoele types. 

3. Conduit, consistin 
for closed conduite ; an 
for open conduite. 

For the porpose of convenience the author will consider each 
system in the above order. 


ACCUMULATOR SYSTEM. 


This system of traction, which involves carrying the necessary 
power stored up in the cars by means of storage batteries, has 
een attempted to a small extent in America, Brussels, London, 
and Birmingham. Having no ex conductors, the system is 
favourably looked upon by local authorities and tramway com- 
ies. Asa mechanical means of traction it is workable and very 
airly satisfactory. In a commercial sense it has proved a failure. 
Apart from ita features of rapid depreciation and great weight, 
the accumulator system of electric traction is preferable to any 
other. Ite chief defects are (1) a great increase to the tare weight 
of the car, varying from five to six tons—most horse tramways are 
not built strong enough to receive this additional load; (2) the 


of the Lineff, Gordon, and Wynne types 
the Waller-Manville and Blackpool types 


rapid deterioration of the plates (estimated at nearly 200 per cent.). 
and requiring frequent renewals. No reliable figures have been 


given as to the operative expenses of the accumulator system, 
_ but its abandonment at Brussels and in America is suggestive of 
commercial failure. 

On the Birmingham Central Tramway, it is stated, by a report 
of the directors issued August llth, 1891, to be a success, but no 
item is given for depreciation, as com with other methods of 
traction. The following table gives the working expenses per car 
mile for the four different systems of traction in use by this 


company : 


Working cost per car mile with steam 10:99d. 
Working 1 s ors es 9°79d. 
Working $9 - cable 6:33d. 
Working is A electricity ......... 9:90d. 


It is worthy of note that this tramway company, in an extension 
Bill last session, fought the telephone clauses most vigorously, and 
on being defeated they abandoned their Bill. This action would 
point to a disbelief in self-contained cars, to which the telephone 
clauses do not apply, and that the directors realised the necessity 
2 seeking powers for the establishment of a different system in the 

uture. 

The National Telephone Company over the whole of their system 


*A r read before tho Society of Engineers on Monday, 
March Et 


use the earth as a medium for their return circuit. The current 
used by them is so exceedingly minute that any larger current 
disseminated through the earth in the same neighbourhood creates 
such a disturbance by induction as to render the telephones practi- 
cally useless. 

For this reason the telephone company has, in late years, made a 
most vigorous opposition in Parliament to any tramway company 
asking for electrical powers, unless they accepted certain telephone 
clauses in their Bill; these clauses practically allocate the use of 
the earth for telephone circuits alone. In view, however, of the 
opinions exp y Mr. Preece, the electrical engineer to the 
Post Office, and other authorities, the author was the first to 
refuse to accept the introduction of these clauses in a Bill he had 
the conduct of, and he succeeded in convincing & committee of 
each House of Parliament that the earth should be a common 
property, and each company must protect themeelves from external 
electrical influences. ` 

In 5 of an alleged disturbance to the Leeds telephones 
by the working of the Roundhay Park electric tramway, the Act 
for which containe no telephone clauses, an action for damages has 
commenced between the National Telephone Company and the 
Roundhay Tramways ; the result will be looked forward to with 
interest by the tramway and electrical world. 


THE OVERHEAD System. 


This system, which is to be seen now in operation on the 
Roundhay Park section of the Leeds Corporation tramways, ie the 
first introduction of its kind into England, and the author was one 
of the parties concerned in obtaining the concession.* The line is 
54 miles in length, and has now been working for more than three 
months. The fact that the Leeds Corporation have lately granted 
an extension of the system s well for its po eui d The 
diagram shows the method adopted for supporting the trolley wire 
or conductor. Six cars, each carrying two 15-h.p. motors, serve 
the line, and the generating plant consiste of a single high-speed 
engine belted to two 80-h.p. dynamoe ; the whole of the electrical 
work was supplied by the Thomson-Houston Company, of America. 
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The marvellous development of this system in that country during 
the last six years is shown by the following table : 


In 1885 there were 3 roads equipped with 5 motor cars 
5 : 


99 1886 99 77 77 3 97 

„1887 „, 7 „ 15 81 » 

3 1888 59 32 39 97 265 99 

51889 , 104 „, » 965 » 

29 1890 99 126 99 99 2,000 99 

99 1891 9? 405 39 99 5,099 99 

99 1892 99 436 99 77 5,851 99 

The following are the principal firme supplying installations on 
this system and their mileage extent : 
No. of roads. Mileage. Motor cars. 
Thomson-Houston ......... 300 ...... DUIS. ive ,040 
Edison (Sprague) ......... 107. i 987 2,061 
SOL ue one ci aic 2B. us 1800 301 
oe 777 278 
United Electrical Trac - 

tion Company (Daft)... 20 Bete eet 116 
Van Depoele e “4 Sion 33 55 
Total 436 3,532 5,851 


Beyond mechanical details the principle is substantially the same 
with each firm. The Tbomson- Houston has the est business, 
which the author thinks is owing to an elaborate system of testin 
and inspection before work is allowed to leave their factories, an 
to general excellence in detail work which has prevented the 
unfortunate failures in motors, etc., which were so frequent in 
the earlier days of electric traction. They cannot claim, however, 
either cheapness or superiority of manufacture. 

The objection to the general introduction of the overhead system 
in England is the necessity for an overhead conductor and the 
erection of standards in the streets. This is, however, in some 
measure an insular prejudice soon to be removed, and though it is 
doubtful whether the overhead system can be introduced in the 
centre of large towns, it will, without doubt, be largely used in 
the suburban districts, Within the last few months such towns 
as Walsall, Leeds, and Bradford have assented to its adoption in 
their outskirts. It is without exception the cheapest in initial 


cost, but the working ne though lees than those of accumu- 
lators, are not necessarily less than the working expenses on the 

Thin tramway was fully described and illustrated in our issue 
of November 0, 1891. 
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conduit system of electrical traction. Statistics received from 
America show a large increase in revenue and a decrease in 
working expenses of tramways after its adoption, and in dealing 
with these Bgares it is necessary to remember that as the Railway 
Commissioners in America have the power to reduce tramway 
fares on publication of good dividends, it is against the policy of 
the various companies to publish returns showing large profits. 

The following show the working expenses of some of the best 
known electrical tramways as against horse, steam, or cable 
traction. In comparin English and American statistics it is 
necessary to remember that the percentage of working expenses 
in America is larger than that in England, owing to labour bein 
much dearer and also the extra price of coal where mechanica 
power is used. According to the reports issued by the Railway 

mmissioners in America for the year ending June 30th, 1890, 
the average working expense of horse tramways is 79 per cent. of 
the gross sepia The average working expense of horse tram- 
ways in England, according to the Bo of Trade returns, is 77 
per cent. of the gross earnings. 

The largest street railway system in the world is the West 
End, Boston, Mass. Electric traction is fast supplanting horse 
traction on this line. In June last the mileage proportion between 
horse cars and electric cars stood at 3 to 1. The operating expense 
Ae: traction was 66°70 per cent. of the gross earnings, while 
that of electric traction was 47:70. The electric cars are operated 
on the same lines with horse cars, and at present the former run 
about 25:15 per cent. of the entire mileage. The popularity of 
the system is shown by the fact that the electric cars earned 
£5,555 more than their proportion of the mileage. If the system 
was extended over the whale: line the N net earnings on 
these figures would have been over 52 per cent. of the present 
earnings. The increase of traffic due to the substitution of electric 
traction for horse traction on this tramway is 44°] per cent. 


In April and May the cost of operating 

(motive power) per horse car was 
In June ditto ditto 
In April the cost of operating (motive power) 


5°38d. per car mile. 
5:144. 


77 


per electric car aas 379d. $i 
In June ditto ditto 3:64d. js 
In July ditto ditto 3:47d. $5 


Taking the months of April, May, June, and July, the electric 
cars increased their earnings per mile run from 16:86d. in April to 
18:97d. in July. For the same months the borse cars increased 
their earnings per mile run from 15 73d. in April to 18 11d. in July. 


It cost in April, per mile run, horse cars 12°65d. 
"t js electric cars.. ...... 10 77d. 

$3 July 5 horse cars 12:06d. 

95 10 v electric cars......... 10:14d. 


On examining the returns of this tramway it appears that the 
net earnings per car mile of the electric system over the horse 
system is 4'98d. There are two reasons for this. First, economy of 
working, and second, increase of traflic due to what may be called 
“ public satisfaction." If this amount is divided into two parts, 
one part representing the former and the balance the latter, we 
find that the operating expenses of the horse line exceed those of 
the electric by 1:92d. per car mile; subtracting the difference of 
earnings from the difference of expenses the result is 3:06d. per car 
mile, which amount represents the net profit of electric lines over 
horse lines due to ** public satisfaction.’ 


In another example it is shown that a certain tramway six | 


miles long worked by horses up to September 30th, 1889, making 
an annual mileage of 87,708 car miles, earned, with five cars, 
£1,500 net. The following year on the same tramway worked by 
electric traction with the same number of cars, 117,450 miles were 
run, and the earning capacity of the road was increased 374 per 
cent. over that of horse traction, while the operating expenses per 
car mile were reduced from 8:4d. to 6:9d.; in other words, the net 
earning capacity of the road was increased £1,740 per annum at 
an increase of cost of £350. 

In another case eight horse cars worked a road at 63 per cent. of 
the gross receipts. On eight electric cars replacing the horse cars 
the working expenses were reduced to 53 per cent. The 
Minneapolis street railway, having 120 miles entirely 
and worked by the overhead system, has just issued its first re- 
port. It shows gross earnings for July £22,133, operative 
expenses £10,819, or 49 per cent. of the gross earnings. The 
Louisville Railway Company, in their report for the year ending 
1890, put the cost of working by horses at 68:36 per cent. of the 
gross earnings, and the cost of electric traction at 51:56 per cent. 

The Denver Electric Tramway Company state the cost of 
operating for seven months for the year ending 1890 at 55 per cent. 

the gross receipts. These tramways are some of the most 
important in North America. In an official census published in 
Apa by the United States Government statistics of the working 
of 30 horse, 10 electric, and 10 cable tramways were given. The 
results were as follows : Horse per car mile 8d., cable per car mile 
7d., electric per car mile 6:30. jn should be noticed that operati 
expenses include general expensee, track and car expenses, an 
motive power, including drivers and conductors. 

THE Coxpurr SYSTEM. 

Where the overhead system is objected to, tramway companies 
must turn their attention to the conduit system, of which there 
are two types—viz., the closed conduit and the open conduit. Of 
the former we know little, and it has never been commercially 
applied. The Lineff system is a closed-conduit type, of which a 
few yards of experimental track has been laid down in the 
Hammersmith depót of the West Metropolitan Tramways. 
this system an exposed rail is bolted to a toe-iron, which is buried 


uipped | 


| tramway engineer has combined with the experience of a practical 


| 
| 
| 


| inseparable from ordinary street traffic. 
| thespray in winter from the sea produces leakage, showing that 


in the track in asphalte ; underneath the flanges ef the rail and 
tee-iron is left a small chamber containing a copper conductor laid 
on glazed tiles, and on the top of this a strip of galvanised iron ; 
the surface rail is in electric and magnetic contact with an electro- 
et carried under the car. The electromagnet, while passin 

over the short lengths of insulated surface rail, attracte upw 
the loose strip of galvanised iron, and thus & contact is made with 
the copper conductor, forming an electrical connection between 
the copper and a few dig n of the insulated rail under the car ; 
the current then passes through the body of the electromagnet 
and thence to the motor. This is really an old abandoned system 
under a new name. Since this was written the author is informed 
that three miles of this system is to be immediately laid down on 
the West Metropolitan Tramways. 

The Wynne and the Gordon systems would appear at the 
present time to be atill in the experimental stage. 

Looking at the closed-conduit system from a commercial as well 
as from a technical point of view, it is as at present before us open 
to three grave objections: srt the necessity of putting short 
lengths of surface rail temporarily into circuit by means of some 
electromagnet device appears too complicated to be reliable in 
working ; secondly, the practical impossibility of making such a 
system thoroughly insulated in a street subject to heavy traffic ; 
and thirdly, supposing these two difficulties to be overcome, the 
impossibility of ensuring a proper contact when the road is 
covered with water, dirt, or snow, and the impracticability of 
laying short lengths of rails with sufficient rigidity in a street 
where there is heavy traffic. 

Until further practical demonstrations of its working are forth- 
coming, it is deales discussing it any further in this paper. . 

In the open-conduit gystem the electrical power is taken from a 
conductor placed in a conduit built either under one rail or in the 
centre of the track. Apart from any difference of capital cost it 
is superior to the cable, . in working, as the cars can 
travel either way by reversing, and at a variable speed, at the will 
of the driver, which is impossible in the cable system. 

The only example of the open- conduit system in England is 
the Blackpool tramway, built by Mr. Holroyd Smith. This line 
has been worked commercially since 1885 with considerable 
success. Last year Sir George Bruce and the author went carefully 
into the working expenses of this tramway on Bguree supplied to 
them by Mr. Woodley Smith, the accountant and auditor for this 
tramway and the London tramways. This line was found to be 
working at an average percentage of 35 per cent. of the gross 
receipts, and was an improving property, as the following divi- 
dends will show : In 1888 it paid 4 per cent. ; in 1889, 7 per cent. ; 
in 1890, 74 per cent. As a first attempt, all credit is due to Mr. 
Holroyd Smith for the way in which this installation was put 
down, but there are many features in it which do not warrant 
it being called the conduit system of the future. 

Built along the public promenade, it has but few of the difficulties 
to contend with in obtaining perfect insulation which would be 
met were it laid in a public street, subject to the dirt and mud 
The continual action of 


the system is dericient in perfect electrical construction. The 
conductors are laid on what Mr. Holroyd Smith calls porcelain 
insulators fixed in creosoted wood ; when all this is wet imperfect 
insulation must ensue, and much more so when covered with wet 


| mud. This being so under the very favourable conditions at 


Blackpool, it is probable that the leakage would be so great, were 
such a line laid in an ordinary street, as to practically prevent 
working. The conduit construction on this line is designed too 
weak to support the ordinary vehicular traffic of public streete. 

Owing to the many faults both in mechanical and electrical 
application of electricity to the conduit system at Blackpool, the 
Waller-Manville system has been produced. It is somewhat mis- 
leading that this arrangement of enclosing conductors and contact 
wires in conduits should be termed a system, inasmuch as it 
involves no new method of distribution, but merely consiste of a 
number of well worked out mechanical details to render the a 
plication of the conduit, as exemplified at Blackpool, practicab 
under the ordinary requirements of tramway service. 

In the Waller-Manville type, the experience of a practical 


electrician to produce a form of conduit traction superior to any 
other. The insulation is practically perfect. The conductor being 
a flexible cable it requires fewer supports than in the case of a ` 
rigid conductor, and these supports are situated in chambers 
covered with hatches similar to though smaller than those in use 
on cable tramways. The conductor, being flexible, can be taken 
out or replaced through the slot without interfering with the 
conduit, which is impossible in the Blackpool system. With a 
rigid conductor, as at Blackpool, frequent supports are necessary, 
so that it is impossible to provide means of access, and by reason 
of the infrequency of the supports to the Waller-Manville system, 
large insulators can be used, owing to the available apace in the 
hatchways, whereas, in the rigid conductors the supporte are 
neceasary in the conduit, and liable to become covered with mud, 
and, as before pointed out, they cannot be got at for the purpose 
of cleaning or renewal. Every precaution is taken against the 
introduction of dirt. The whole has been designed so as to be 
constructed at a cost that will compare favourably with any 
conduit system. 


THE COMMERCIAL QUESTION. 
Being entirely governed by capital cost, working expenditure, 


ad and depreciation, & hypothetical case of three miles of tramway is 
n | 


taken, and as it is very difficult to apply the cable system to a 
single line with passing places, a double track example is taken, 
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and one gradient of 1 in 20, 880 yards long in the centre of the 
system, is assumed. It is proposed to furnish the same with an 

uipment sufficient for a 10 minutes’ service by horse, cable, or 

ectricity, including the overhead and conduit systems. The 
capital cost and average working expenditure of each system has 
been carefully compiled from such detailed information as has 
been obtainable, and is verified by the author's own personal 
knowledge and experience. 

In the estimatee of capital cost any allowance for depót buildings 
and land has been excluded, as, although the figures would show 
somewhat in favour of mechanical systems, they might be taken 
for this purpose as costing about the same in each case ; and as the 
value of land varies in different localities and the cost of a depót 
is a very variable item in accordance with the class of work which 
may be put into it, it is better on the whole to exclude this item. 
The capital cost expended on the construction and equipment of 
a horse line may reasonably be taken at £25,800, of which £21,000 
koprene the cost of the tramway and the balance the equipment. 

dealing with the mechanical systems it is assumed that the 
cost of the construction of a horse line should be added to the cost 
of converting the line and equipping it on the respective systems 
of mechanical traction, and it has not been thought fair to charge 
these systems with any portion of the cost of the horse equipment, 
because the equipment should represent its full original value if a 


proper sinking fund has been provided, and on this basis the | 
capital cost of borse, cable, overhead, and conduit lines is esti- 
mated as follows : 
Capital cost of horse line ......... £25,800 exclusive of depot. 
5 „ overhead line ... 32,000 is šj 
T » conduit line ...... 41,500 » 35 
ss „ cable line 48,000 is $s 


In regard to the working cost of these systems the figure put 
down (which in each case includes & reasonable allowance for 
maintenance and repairs) has been arrived at, as regards the horse 
line, from the large amount of information which is available on 
the subject. As regards cable traction, the last balance-sheet 
of the Birmingham Central Tramways Company's cable system 
has been taken, and the figures which they give have been adapted 
to the example given. 
efficiency of a cable tramway depends in an exceptional degree on 
the car mileage, which in Birmingham is very large. The figure 
arrived at in this case has been checked by reference to American 
statistics, and by other means, and it may be considered as a 
fairly accurate estimate. At any rate, it would not be safe to 
assume tbat a cable line of this size, and with the specified service, 
could be worked at a cheaper rate than that given later on. In 
the two electrical systems the actual details of the cost which 
would be involved has been very closely gone into. The estimates 
aren are very sufficient, and there can be no reasonable 

oubt whatever that such a line could be worked at the price 
stated. "There is no appreciable difference in the cost of working 
an overhead and a conduit system. It should also be stated that 
these estimates, besides including maintenance and repairs, as 
above stated, also include the cost of the car drivers, which is a 
very considerable amount, and is not infrequently omitted in 
estimates of cost of traction. 
rate per car mile being based on car mileage of 197,000 per annum: 


Per 
Per annum. sar mile. 
Cost of working horse tramway £5,750 equals 7 Od. 
$5 n. cable - „750 „ 7 0d. 
» s overhead ,, 3,200 „, 390d. 
- js conduit „ 3,200 „ 390d. 


In order to compare the relative conditions of working witb 
horse or with one of the mechanical systems referred to in the 
preceding estimates, it is assumed that in order to raise the extra 
capital depen for each of the mechanical systems over and above 
the capi 
issued at 5 per 
systems will be 
Seen teken at £35,000, being an extra eum of £9,200 to cover cost 
of de 
cluded in the preceding estimate. The amount of debentures to be 
issued would, therefore, be as follows: 

Overhead line £6,200, equal at 5 per cent. to £310 per annum. 


Conduit line £15,700, equal at 5 per cent. to £785 per annum. 
Cable line £22,200, equal at 5 per cent. to £1,110 per annum. 


The debenture interest must, therefore, be added to the working 
cost of each of the mechanical systems in order to compare them 


directly with a horse line. We therefore have the following figures 


of working cost : 
Ordinary Debenture 
working cost. interest. 


cent., so that the original capital for all the 


Overhead line £3,200 plus £310 equals £3,510 
Conduit line in eps v wwe sie 3, 99 99 3,985 
Horse line ............... 5,750 — — — 5,750 
Cableline ............... 5,750 „, 1,110 " 6,860 


These preceding figures show that for a line of this description 
a cable tramway is more expensive to work than a horse line 
after making provision for the debenture capital involved by the 
cost of reconstruction. The following figures show the amount 
saved per annum by the overhead and conduit systems as com- 
pared with a horse tramway : 


Overhead .................. £5,750 minus £3,510 equals £2,240 
Conduit 5,750 „, 3,985 „, 1.7 


and these amounts show an increased dividend available on the 


It is necessary to point out that the | 


The following are the figures, the | 


at Liverpool on Friday, 


necessitated for a horse line that debentures must be 
the same as for a horse line, and this capital has | 


te and working capital beyond the figure of £25,800 in- 


ordinary share capital, £35,000, upwards of 6 per cent. per annum 
in the case of the overhead line, and upwards of 5 per cent. per 
annum with a conduit line. 


LEGAL INTELLIGENCE. 


THE LANE FOX CASE. 


The important action of Lane Fox rv. Kensington and Knights- 
bridge Electric Lighting Com ny, Limited, has been progressing 
before Mr. Justice Smith in the igh Court of Justice, Chancery 
Division, for 10 days. We intend te fully refer to the case upon 
ita conclusion. Meanwhile, the following statement of the case 
will be of interest. 

At the conclusion of Tuesday’s proceedings, his Lordship said he 
would resume the hearing of the case on Monday next, at 10.30 
a.m. Counsel for the defendanta stated that they had three or 
four more witnesses to call, and it is not probable that the case 
will be finished before Wednesday afternoon, the 16th inst. We 
doubt if it will be finished then. The action is brought by Mr. 
St. George Lane Fox to restrain the defendants from continuin 
an all infringement of his patent, and for incidental relief. 
The plaintiff is the registered owner of letters patent No. 3,988, 
of 1878, granted to him for an invention for improvements in 
obtaining light by electricity, and in distributing and regulating 


| the electric currents for the same, and in the means or apparatus 


employed therein. The pis di opie was alleged to have taken 
place by the use of secondary batteries as reservoirs of electricity 
in combination with a mode or system of distribution, sub- 
stantially the same as that described in the apecification, at the 
defendants’ premises in or near Kensington High-street and 
Chapel-place, Brompton-road, F The modes of dis- 
tribution complained of were alleged to be (I) the use of .the 
secondary batteries in combination with a number of lamps placed 
in multiple arc between two main leads; (2) the use of secondary 
batteries in combination with two or more systems of multiple arc 
distribution, in which one or more of the main leads are common 
to two or more of the said systems. The defences were (1) that 
the plaintiff was not the true and first inventor ; (2) that at the 
date of the issuing of the writ the plaintiff was not the owner of 
the letters patent ; (3) non-admission that the plaintiff was the 
registered owner ; (4) wart of utility ; (5) invalidity of patent on 
several grounds, such as improper subject-matter for a patent, 
want of novelty, non-fulfilment of condition by jig. iie pro 
description of the invention within six months after the grant of 
the patent, differences between the provisional and complete speci- 
fication, anticipations by prior patente and publications. 

The Attorney-General (Sir R. Webster) Mr. Moulton, Q.C., and 
Mr. J. C. Graham are for the plaintiff ; and Sir Horace Davey, Q.C., 
Mr. Finlay, Q.C., and Mr. Roger Wallace for the defendants, 


COMPANIES' MEETINGS. 


LIVERPOOL ELECTRIC SUPPLY COMPANY, LIMITED. 


The ninth annual ordinary meeting of this Company was held 
ach inst., Mr. A. H. Holmes, chairman, 
presiding. 

The report, which was taken as read, stated that the amount of 
net profit available for dividend, including the balance brought 
forward from last year, was £7,866. 14e. 9d. Out of this sum they 
recommended a payment of a dividend of 44 per cent. per annum, 
absorbing £6,580, adding £500 to reserve fund, and ing 
forward the balance to next year’s account. They considered the 
time had arrived when, in addition to writing off depreciation, a 
provision should be made for the renewal of mains and plant which 
might be necessary in the future, and they had therefore initiated 
a renewal fund, to the credit of which they had passed a sum of 
£1,500. The expenditure on capital account during the year 
ee proportionate charge for general expenses) had been 
£17,122. The demand for electricity continued to increase, and the 
number of 1 connected with the Company's supply mains on 
December 31, 1891, was equivalent to 14,966 lampe of 16 c.p. 
each. During the year provisional orders had been granted to 
the 5 by the Board of Trade for an additional area in 
Liverpool, including London-road, Prince’s-road, and Prince’s 
Park, and also for an area under the Toxteth Park local authority, 
including Sefton Park and the adjacent residential district. Both 
these provisional orders were for the full statutory term of 42 
years. The Directors had obtained the consent of the Watch 
Committee, which had been confirmed by the City Council, to a 
provisional order under which the date for compulsory purchase, 
on the terms of the Electric Lighting Acts, of the Companya 
undertaking authorised by the provisional order of 1889, was 
postponed from 21 to 42 years ; the Corporation to have the option 
of taking over the Company's supply business in the city of 
Liverpool as a going concern after ber 31, 1897, at a price 
to be fixed by arbitration, as in the case of property taken under 
the Lands Clauses Consolidation Acta. 

The Chairman, in moving the adoption of the report, announced 
that the business during the past year had been very materially 
increased, and that their prospects were very A eople were 
beginning to appreciate what a benefit to health and cleanliness 
the electric light was. The report showed that they had done a very 
much larger business, and that they were likely todo an increas- 
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ing business in the future. With the increased business they had 


made increased profits. The dividend of 44 per cent. had been 
very fairly earned. With regard to the renewal fund, he thought 
the shareholders would see that it wasa very wise action on the 
of the Directors. The demands for their electricity had 

increased very much. On the lst of January last year the number 
of lamps was 11,750 ; on the 1st of January of this p the number 
was 14,966; and at the present moment the number of lampe for 
which they had orders to supply was 16,900, which he thought 
was & very satisfactory state of affairs. In respect to the expen- 
diture on capital account, it had been nearly all absor in 
extendiug their mains over the increased area. The extension 
was from 5 up Mount- pleasant, along Bedford - 
street in the direction of the junction in Pringe road up to St. 
Margaret's Church. Another extension would go up to University 
College, and also up London.road. In ali these areas they had 
received a considerable number of promises from people who were 
anxious to use their light. The Directors had come to an arrange- 
ment with the Corporation by means of which the whole of their 
undertaking was placed on the basis of the 1891 order so far as 
the time went. They might consider that 42 years from now the 
whole . was their own property, and could not be 
taken away from them except on the special terms mentioned in 
the report. In the event of the Corporation desiring to take the 
concern over in 1897 they would have to pay the Company auch a 
price as would compensate them for the loss of their undertaking, 
and give them a fair return for the money that had been ex nded. 
He thought it was one of those happy cling Sanus by which all 
would be benefited. It would not only a benefit to the 
Company, but to the Corporation and the city at large, and 
5 to the consumers, who would be able to get the electric 
light at a lower price than would have been possible the arrange- 
ment not been carried out. He hoped that eventually, they might 
be able to induce the Corporation to get the work of making good 
the · roads disturbed in laying down the mains done by contract, 
and also succeed in prevailing upon them to follow the examples 
of Manchester, Birmingham, and other larger and smaller places 
and have the electric light supplied to the Town Hall. He 
believed that they were behind Bootle in this matter. He thought 
it was scandalous that a poe city like that, having such lovel 
rooms at the Town Hall, should persist in retaining the old. 
fashioned gas arrangement. He was pleased to say that the 
Electric Supply Company were on most excellent terms with the 
gas company. 

The motion was seconded by Mr. D. de Ybarrondo. 

Mr. J. Lister moved as amendment that the Company should 
pay the income tax on the dividend. 

Mr. C. Birchall seconded the amendment, and hoped that there 
bien & prospect of a considerable reduction in the expense of the 


e Chairman replied that there was a balance on the right 
side sufficient to enable the Directors to do as had been proposed. 

The motion as amended was then agreed to. 

Mr. Goffey asked whether there was any truth in the assertion 
as to the 7 per cent. restriction ? 

The Chairman: It is not exactly that. There is, however, a 
great deal of truth in it. As soon as we reach 7 per cent. divi- 

end, anything beyond that will have to be divided between the 
Company and the consumers. With to the cost of the 
lampe, I may say that when the patent expires, as it will do next 
ear, ins of paying 4s. or 58. per lamp, the price will be about 
8. 3d. for each lamp, and perhaps less than that. 

The re-election ot Messrs. A. H. Holme and D. de Ybarrondo as 
directors was proposed by Sir David Radoliffe, seconded by Mr. 
Dansfield, and carried. 

A sum of 400 guineas was placed at the disposal of the 
Directors as remuneration for their services during the past year, 
free of income tax. 

Mr. W. L. Jackson was re-elected auditor. 

On the motion of the Chairman, seconded by Sir David 
Radoliffe, the meeting recorded its approval of the provisional 
order now being promoted by the Board of Trade, and also ite 
approval of the amendments agreed upon between the Corporation 
and the nes: 

A vote of thanks to the Chairman concluded the proceedings. 


COMPANIES’ REPORTS. 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING 
COMPANY. 


Directors : Alfred Sohier Bolton, Esq., Sir Fredk. J. Bramwell, 
Bart., F.R.S., G. H. Hopkinson, Esq., Granville R. Ryder, Esq., 
R. W. Wallace, Esq. 

Report by the Directors presented at the fifth ordinary general 
meeting, held at 1, Great George-street, Westminster, yesterday 
(Thursday) at 5 p.m. 

The Directors to submit to the shareholders a statement of 
the accounts of the Company, together with a report of the 
position of the undertaking at the end of the year 1891. The 
mains, which extended for a length of 10 miles in the previous 

ear, have been increased during the year 1891 to 124 miles. 
ing the year the number of houses and shops connected 
with the system has increased from 291 on the 31st December, 
1890, to on the 3lst December, 1891. while the number of 
p calculated on the usual basis of 8 c.p., has increased from 
25,535 to 38,408. The plant ab the Company's stations has been 


worked at a greatly increased rate of efficiency especially peni] 
the last half-year, and further improvement in this respect is s 
being made. Provision has been made at Kensington Court for 
fixing a new boiler, and at Chapel-place three new engines have been 
added during theyear to meet the rapid increase in the demand at 
this station. The funds required by the Company for extension 
during the past year have been raised by the issue of 4j per cent. 
debentures, and it has not been found necessary to issue any of 
the second preference shares authorised at the last meeting. The 
dividend on the 6 per cent. preference shares was duly paid to 
June 30, 1891, and out of the balance standing to the credit of 
the net revenue for the year 1891, £3,810. 118. 3d., the sum of 
£1,462. 10s. has been appropriated for the payment of tbe preference 
dividend to that date, paving £2,348. ls. 3d., out of which it is 
proposed to pay a dividend on the ordinary shares at the rate of 
2 per cent. for the year, carrying forward £848. 1s. 3d. to the next 
account. In accordance with the articles of association Mr. A. 8. 
Bolton and Sir Frederick J. Bramwell, Bart., F. R. S., retire from 
the directorship, and being eligible offer themselves for re-election. 
The auditors, Messrs. Lovelock, H. W. Whiffin, and Dickinson, 
offer themselves for re-election. 


Dr. BALANCE-SHEET, DECEMBER 31, 1891. £ s. d. 
Capital, 15,000 ordinary shares of £5 each. £75,000 0 0 
„ 10,000 first preference shares of £5 each... 50, 000 0 0 
„ 82 44 per cent. mortgage 
debentures of £100 each ...... ... £8,200 0 0 
Less amount due .................. 270 0 O 
—— 7,930 0 0 
Sundry creditors on bills payable and open accounts 11,347 16 2 
Renewal account, balance at credit thereof ......... 1,713 5 0 
Net revenue account ..... «eese seno these 3,810 11 3 
£149,801 12 5 
Cr. £ s. d. 
Plant, buildings, mains, furniture and fittings, 
provisional order, and goodwill..... ........... ...... 134,890 11 10 
Freehold and leasehold property.. ... £5,713 311 
Less depreciation.................. 189 16 2 
—-— 5,523 7 9 
Preliminary expenses and cost of debenture issue 750 3 6 
Sundry debtors ........ PEL PS 5,353 18 1 
Stock in trade and stores q. 508 
Consola oorr esto oti ade TANTA aS 549 3 10 
Cash at bankers—Messrs. C. Hopkin- 
son and Sons £1,453 9 1 
"T * London and County 
Bank ees 318 19 6 
Cash in hand .................... 3% 218 2 
— — 1,820 6 9 
£149,801 12 5 
Dr. REVENUE Account, DECEMBER 31, 1891. £ s. d. 
Manufacturing electricity, coal, oil, water, waste, 
wages, and sundries.............. sce e eene 4,067 11 11 
Repairs on leasehold property .................... . 60 17 4 
Repairs to apparatus on consumers’ premises ...... 176 3 9 
Incandescent lamps ................... eee ͥ q 143 7 8 
SGT. eec EE 886 1 6 
Miscellaneous expenses, including law charges, 
auditor, and bad debte VVV 686 19 11 
Rent, rates, and taxes sss . 758 8 3 
sr sonnieutine aed 72 19 10 
Renewal account, in respect of buildings, mains, 
plant, batteries M 1,850 0 0 
Sinking fund ...... VVT 104 2 0 
Balant nuer ¾ 6mm. k e e we 4,381 17 9 
£13,188 9 11 
Cr. £ 8. d. 
Sale of electricity . £12,835 0 11 
rebates .. 568 4 1 
— — 12,266 16 10 
Rent of meters MU ð q]: q 439 17 2 
Repairs to apparatus on consumers’ premises ..... 162 13 7 
Sale and maintenance of lamps ...... odds . 131 19 10 
Rent receivablltgkek %% 185 0 0 
Tranafor ls sansenets $9 a petet 22 6 
£13,188 9 11 
Dr. Net REVENUR ACCOUNT. £ s. d. 
Dividends at the rate of 6 per cent. per annum on 
first preference shares, June 30th, 1891 .. ......... 1,301 11 8 
Interest on debentures accrued due to date ..... ... 133 8 0 
5 temporary loun i é à 38 1 0 
Balanco 2.12 . eer caren seen 3,810 11 3 
£5,983 11 11 
Cr. £ s.d. 
Balance from last account ............... £1,804 2 2 
Less first preference dividend to De- 
cember, 1890 ......... ....... sess 922 18 3 
—— 881 3 11 
Balance brought from revenue account ............ .. 4,381 17 9 
Interes. 1 ocio y OH ES AT dE 20 10 3 


£5,283 11 11 
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Dr. RENEWAL ACCOUNT. £ s. d. 
Maintenance of plant, buildings, mains, meters, 


instruments, et er 1.535 9 1 
Balance as per balance-sheet .............. ..... ̃ 1,713 5 0 
£3,948 14 1 

Cr. £ s. d. 
Balance from last account ...... F 1.398 14 1 
Amount brought from revenue account 1,850 0 0 
£3,248 14 ] 


NEW COMPANIES REGISTERED. 


Eston Arc Lamp Syndicate, Limited.—Registered by H. W. 
Christmas, 424, Bloomsbury-square, W.C., with a capital of 
£25,000 in £5 shares. Object: to carry into effect an agreement, 
made February 18, between T. P. C. Crampton and A. Essinger of 
the one part, and G. W. Vorston, on behalf this Company, of the other 
part, and generally to carry on businees as electricians and elec- 
trical engineers in all ite branches. The first subscribers are : 


Shares. 
A. Essinger, 19, Clifton-hill, St. John’s Wood.............. ...... . l 
T. Sturgeon, Alexander-crescent, Ilkley, Yorkshire ........... ... l 
J. A. White, 38, Holborn-viaduct, E CC . 1 
F. E. Pearl, 27, Ivanhoe- road, Denmark - park. . | 
M. J. Alexander, 68, Carlton-hill, N. WWU enne 1 
W. W. Westcott, 396, Camden- road, ................. p 1 


E. J. de Buriatti, 38, Holborn-viaduct 
There shall not be less than three nor more than six Directors. 
The first are W. W. Westcott, G. North, J. A. White, and A. 
Essinger. Qualification, 20 shares. Remuneration, £2. 28. for 
each Board attendance, with a further sum of £50 for each 10 per 
cent. paid as dividend. 

Hobart Tramway Company, Limited.—Registered by Link. 
later, Hockwood, Addison, and Brown, 2, Bond-court, Walbrook, 
E. C., with a capital of £105,000 in EI shares. Object: to apply 
for and carry into effect any Act of Parliament (imperial or 


colonial), provisional order, concession, or contract, for the estab- | 


lishment, construction, maintenance, or working of tramways in 
Hobart and in any part of Tasmania or elsewhere, and, with a 


view thereto, to carry into effect an agreement, made December | 


18, 1891, between Messrs. Symes and Grant, as agents of the 
Hobart Tramway Company, Limited (of Hobart), of the one part, 
and F. J. Warner, on behalf of this Company, of the other part ; 
to carry on the business of an electric light and power company, as 
shipowners, and to establish and maintain canals, railways, and 
tramways, as carriers of passengers and goods, to acquire patents, 


patent rights, etc., and to develop and work the same. The first 
subecribers are : Shares. 
A. F. McLellor, 24, Bedford-road, Tottenham 1 
R. D. Wilkinson, 2, Elmwood- road, North- park, Croydon .. ... 1 
C. A. Miller, 6, Carlingford-road, N. W. eese 1 
A. D. Foggo, 4, Osborne-road, Thornton Heath ..................... 1 
A. Stewart, Worcester House, Walbrook, E.C. ....................- 1 
G. C. Harrower, College- hill- chambers, E.C. ............... ........ 1 
W. R. Harrower, College-hill-chambers, E. ........................ 1 


There shall not be more than seven Directors. The first are 


Sir Edward N. C. Braddon, K. C. M. G., Charles Barclay, Alfred 


Mattei, J. W. Syme, and C. H. Grant. Qualification, 100 shares 
Remuneration: Chairman, £150 per annum; ordinary Directors, 
£100 per annum each, with 5 por cent on the net profite after 
payment of 10 per cent. dividend, the latter divisible. 


Pioneer Telephone Company, Limited.— istered by Davies 
and Sons 9, Angel-court, E.C., with a capital of £100,000 in £10 
shares. Object: the general establishment and development of 
telephonic means of communication, and to diminish the cost 
thereof, and the adoption of improvements therein ; to acquire 
lands, buildings, patents, business undertakings, etc., for the pur- 
poses of the Company; to carry on the general business of a 
telephone company; to establish and maintain telephonic 
exchanges; to advance money, to discount and deal in bills of 
exchange, promissory notes, debentures, and other negotiable 
instruments ; to establish and maintain cables, stations, electric 
works, factories, and warehouses ; to undertake and carry on all 
kinds of guarantee and agency business; and as company pro- 
moters, concessionnaires, and financiers ; and to carry into effect 
an agreement expressed to be made between the Electric and 
General Investment Company, Limited, of the one part and this 


Company of the other part. The first subscribers are: 

Shares. 
M. B. Praed, 189, Fleet-street ............... eene . 1 
The Duke of Marlborough, 3, Carlton House-terrace .............. 1 
J. B. Braithwaite, jun., 18, Highbury New Park.. 1 
F. U. Reynolds, Bromley, Kennnm!mtgtſſ .. . ẽ 1 
G. Herring, 1, Hamilton- place, MNMWMW¶◻W᷑p uu... . 1 
C. Braithwaite, 10, Lyndhurst-road, Hampstead ................. 1 
J. C. Bull, Broughton Lodge, Surbiton, Surrey .................... l 


There shall not be less than two nor more than 10 Directors. The 
first are the Duke of Marlborough, Colonel the Hon. Oliver 
Montague, C. Praed, and F. E. Savory. Qualification, £250. 
Remuneration to be determined in general meeting. With slight 
modifications, the regulations contained in Table A apply. 


‘‘ Electrical Plant, Limited." —Registered by Crouch, Edwards, 
and Heron, 70, Basinghall-street, E.C., with a capital of £10,000 
in £10 shares. Object: to acquire the undertaking of the monthly 


| the chair), and seconded by Sir 
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riodical known as Electrical Plant, now carried on at 52, Queen 

ictoria-street, E.C., by Henry Sherley Price and Wallis Rivers 
Goulty, in accordance with an agreement expressed to be made 
between the said H. S. Price and W. R. Goulty of the one pus 
and this Company of the other pert; to print and publish the 
same, and generally to carry on business as printers and publishers 
in all its branches, There shall not be less than three nor more 
than seven Directors. The first are H. S. Price, W. R. Goulty, 
and H. C. Hall. Qualification, £250. Remuneration, £1. 1s. eac 
for each Board attendance. 


BUSINESS NOTES. 


The Commercial Cable Compauy announces the payment on 
April 1 of the quarterly dividend at the rate of 7 per cent. per 
annum. 

New Works.—Messrs. Dorman and Smith have established 
new head offices and works, under the title of the Ordsal Station 
Electrical Works, at Salford, Manchester. 


Dividend. —The Brazilian Submarine Telegraph Company have 
declared an interim dividend of 3s. per share, or at the rate of 
6 per cent. per annum, tax free, for the quarter ended December 
31, 1891, payable on the 25th inst. 


City and South London Railway. The Weeipts for the week 
ending 6th March were £893, against £732 for the correspond. 
ing period of last year, showing an increase of £161. As compared 
with the week ending February 28th last week’s receipts show 
an increase of £64. 

The Campbell Gas Engine Company, of Halifax, have just 
opened a branch showroom at 103, Snow-hill, Birmingham. 

e new premises are lighted by electric light, the dynamo 
supplying the current being driven by means of a 4-h.p. Campbell 
gas engine. The branch will be under the management of Messrs. 
A. and G. Bentley. 


Companies Registered during February. — The following 
electrical companies were registered during the past month : 


Electro-Automatic Fire Extinguishing Company, Limited, 


38.01, THE" ⁊ .. £12,600 
| Eston Arc Lamp Syndicate, Limited, £5 shares 25,000 
Pioneer Telephone Company, Limited, £10 shares ........ 100,000 


Oriental Telephone Company. —The Directors of this Company 
have resolved, subject to audit of the accounts, to recommend to 
the shareholders a similar dividend to that paid last year—viz , at 
the rate of 21 per cent. on the entire peid-up capital of the 
Company —which dividend being only payable to the holders of 
ordinary shares, is equivalent to £3. 12s. 2d. per cent. on each 
Bhare of 11s. paid. 

Pioneer Telephone Company. —The promoters of this Company 
were very successful in floating their venture, applications 
amounting to £82,600 being received for the issue of 7,500 £10 
shares offered to the public. We give some particulars as to the 
first subscribers, etc., to the Pioneer under New Companies.” 
If it succeeds only half as well as its electric light namesake, the 
Telephone Pioneer shareholders will have no reason to complain. 


Electric Construction Corporation.—At a general meeting of 
the holders of founders’ shares in this Company, held last week, 
the following resolutions, proposed by Mr. J. Spencer Balfour (in 
aniel Cooper, were carried 
unanimously—viz.: I. That the capital of the Company be 
increased to £750,000, by the creation of 25,000 new shares of £10 
each, numbered 50,001 to 75,000 inclusive.” 2. That the whole 
or any part of the said 25,000 new shares of the Company may be 
issued with any such righte of preference over the founders’ 
shares, whether in respect of dividend (not exceeding a cumula- 
tive preferential dividend at the rate of 7 per cent. per annum 
upon the amounts credited as paid thereon) or in seaport of repay- 
ment of capital, or both, and with such right of voting, and 

enerally upon such terms and conditions in all respects as the 

mpany may from time to time by special resolution determine.” 
The Chairman explained that they did not intend to raise the 
£250,000 extra capital at once, but probably only £50,000, or at 
most £100,000, would be sufficient for their present ee 
The reasons given for asking for this extra working capital were 
the usual ones—viz., that the Company would then be able to 
carry out sundry large orders, which were practically only waiting 
for the wherewithal to do so. Subsequently, a meeting of ordinary 
shareholders was held, at which resolution No. I was put to them 
and carried unanimously. 


PROVISIONAL PATENTS, 1892. 


FEBRUARY 29, 

3887. A system of sending and receiving signals on telephone 
lines for use in fire brigades and other purposes. 
Francis Elliott Stuart, Volthurst, Twickenham. 

3919. Improved method of repairing incandescent lamps. 
William Stepney Rawson and Woodhouse and Rawson 
United, Limited, 88, Queen Vretoria-street, London. 


Maron I. 
3970. Electromagnetic machines. Benjamin Joseph Barnard 
Mills, 23, Southampton-buildings, London. (Robert 


Lundell, United States.) (Complete specification 
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3951. 
3971. 


. Improvements in 


. Improvements in reflectors for electric lamps. 


. An improvement in electromagn 


. Improvements in shades for electric glow lamps. 


. Improvements connected with electric circuits 


. Improvements in ships’ telegraph. 


. Improvements in arc electric lamps. 


. Improvements in the wearing 


An improved telephoni 
Slater Lewis, 10, The Avenue, Castle Hill, Ealing. 
Improvements in power-transmitting devices, especially 
applicable to the electrical propulsion of vehicles. 
Benjamin Joseph Barnard Mills, 23, Southampton-build- 
ings, London. (Edward Hibberd Johnson, United States. ) 
(Complete specification. ) 
electrical call and indicating appa- 
ratus. George Richard Nunn, 6, Bank-street, Manchester. 


. Improvements in galvanic electric adhesive plasters. 


William Phillips Thompson, 6, Lord.street, Liverpool. 
(John Ward Shults, United States.) (Complete speci- 
tication. ) 


Charles 
Henry Smeeton and Herbert Page, 63, Queen Victoria- 
street, London 


. Improvements in electromagnetic tools. William Stepney 


Rawson, e ori Payne Gallwey, and Woodhouse and 
3 nited, Limited, 88, Queen Victoria-street, 
ndon. 


. Improvements in telephones. William Chancy Lockwood, 


46, Lincoln's-inn-fields, London. (Complete apecification.) 


. Improvements in electrical devices for stopping and 


starting horses. Henry Harris Lake, 45, Southampton- 
buildings, on. (The Holson Electric Harness and 
Supply Company, United States.) (Complete specification.) 


. Improvements in eleetric measuring instruments. Henry 


Harris Lake, 45, Southampton-buildings, London. (Edward 
Weston, United States.) (Complete specification. ) 


. An improved means of effecting electrical communica- 


tion through the medium of a clock or similar 
5 William Hunter Miller, 21, Cockspur- street, 
ndon. 


MARCH 2. 


. Improvements in telephones. Joseph Birdus Smith Booth 


and Ernest James Falconer, 70, Market-street, Manchester. 


. An improvement in the construction of electric arc 


lamps. Edwin 


Charles Russell, 90, Cannon-street 
London. 


. Electro-deposition of aluminium on metals Robert 


Goodwin, 24, Exchequer-street, Dublin. 


etic time and date 
stamping machines. John Milton Glover, 52, Chancery- 
lane, London. 


. An improvement in electromagnetic postal, cancelling, 


time, and date stamping machine. 


John Milton Glover, 
52, Chancery-lane, London. 


. Improvements in electromagnetic time and date stamps. 


John Milton Glover, 52, Chancery-lane, London. 


. Improvements in electrical circuit arrangements and 


apparatus for telegraph message signalling. Frederick 
Thomas Hollins, 10, Forest-drive East, Leytonstone, Essex 


. Improvements in electrical visual signalling apparatus 


Cornelius Edward Kelway, 122, St Donatt’s-road, New 
Cross, London. 


. Improvements in electro-therapeutio apparatus. William 


James Herdman, 45, Southampton-buildings, London 
(Complete specification.) 


. Improvements in electric batteries. Emile Viarengo, 4, 


South-street, Finsbury, London. 


Henry 
William Taylor, 53, Chancery-lane, London. 


for 
varying, regulating, or controlling the pressure of 
electric currents therein. Henry Edmunds, 47, Lincoln’s- 
inn-fields, London. 


. Improvements in regulating the feed of ars lamps. 


Francis Joseph Taylor, 37, Chancery-lane, London. 
MARCH 3. 


. A new or improved automatic portable galvanic battery. 


Peter Stiens, 70, Market-street, Manchester. 


(Complete 
specification. ) 


. An improved slow-speed dynamo. Sarah Jane Rollason, 


50, Goldhurst-terrace, South Hampstead, London. 


. Improvements in electrical batteries. Francois Marie 
Arthur Laurent-Cély and Etienne Finot, 2, Great George- 


street, Westminster, London. 


. Improvements in and relating to electric meters. Francis 


He Nalder, Herbert Nalder, Charles William Scott 
Crawley, and Alfred Soames, 16, Red Lion-street, 
Clerkenwell. 


Henry Endall, 76, 
Chancery-lane, London. (Complete specification. ) 
An electrical cut-ont. Henry Sheehy Keating, 28, South- 
ampton-buildings, London. 
James Brockie, 28, 
Southampton-buildings, London. 
Maron 4. 
parts of dynamo-electric 
. Wilfred L. Spence, The Elms, Seymour- 
grove, Manchester. 


. An electric motor. Alfred Edwin Patterson, 65, Galley- 


wall-road, Rotherhithe, 


o transmitter diaphragm. Joseph | 4276. 


Improvements in electrical testing instruments. Robert 

William Paul and Frith Knowl, 44, Hatton-garden, 
London. 

. Cross's electrical illuminations for clocks, eto. Walter 
Cross, 80, Danby-street, Bellenden-road, Peckham, London. 

. Improvements in dynamos, Willoughby Statham Smith 
and Henry Joseph Garnett, 24, Southampton-buildings, 
London. 

. Improvements in electric welding and in apparatus 

therefor. Ernest Gustave Hoffmann, 55, Chancery-lane, 

London. 

Improvements in apparatus for regulating the arc in 
electric arc lamps. Alfred William Money and Herbert 
Nash, 23, Southampton-buildings, London. 

Marcu 5. 

. Improvements in the methods of driving electric railway 
trains. Wilfred L. Spence, The Elms, Seymour-grove 
Manchester. d 

Improvements in electric measuring instruments. 
Walter Thomas Goolden and Sydney Evershed, Woodfield 
Works, Harrow-road, London. 

4403. An electric switch. William Kirkham Partington, 61, 

Chancery-lane, London. 

. Improvements in and relating to dynamo-electric 
machines. Carl Coerper, 45, Southampton buildings, 
London. (Complete specification ) 

. Improvements in electric switches. William Henry 
Weston and George Washington Weston, 45, Southampton- 
buildings, London. (Complete specification.) 

. Improvements in switchboard systems for telephone 


exchanges. John Edward Kingsbury, 24, Southampton- 
buildings, London. (The Western Electric Company, 
United States.) 


4428. Improvements in switchboard systems for telephone 
exchanges. John Edward Kingsbury, 24, Southampton- 
buildings, London. (The Western Electric Company, 
United States.) 

Improvements in switchboard systems for telephone 
exchanges. John Edward Kingsbury, 24, Southampton- 
buildings, London. (The Western Electric Company, 
United Btatee.) 


SPECIFICATIONS PUBLISHED. 
1880. 
3880* Distributing electricity, etc. Jensen. (Edison Electric 
Light Company’s Disclaimer.) (Third edition.) 
1882. 
3813. Regulating, etc., electric eurrents. 
(Second edition.) 


Beeman and others. 


1890. 

1246. Electrolytic generation of chlorine, eto. 
and Falconer. (Second edition ) 

1891. 
389. Eleotriocity meters. Teague. (Second edition.) 
4479. Electrical conductors. Morgan-Grenville. 
. Electric tramways. Clark. (Sigmund Schuckert and Co ) 
. Electric traction. Dickinson. 
. Insulating electrical conductors. Pitt. 
. Electro-depositing copper, eto. Walenn and Timmis, 
. Electro-depositing copper, eto. Walenn and Timmis. 
. Medico-electric batteries. Mitchell. 
. Phonoporic telegraphy. Davies. 
6492. Electric glow lamps. Barter. 
17310. Electric signalling. Von Orth and Breslauer. 
19370. Incandescent electric lamps. Dunand. 

1892. 
278. Electrical conductors. White and Allam. 
645. Electric welding. Gendron. 


798. Electrical conductors. Siemens Bros. and Co., Limited. 
(Siemens and Halske. ) 


FitzGerald 


(Davidson. ) 


` COMPANIES’ STOCK AND SHARE LIST. 


Price 
Paid. ' Wednes 


Name 
"T 83 S 
Brash Eb — 87 
II, ⁵ĩ⅛ÄÄAàA—2A é K MTM ILE ad — 24 
India Rubber, Gutta Percha & Telegraph Co. | 10 20xd. 
House-to-House . i 5 | 5$ 
Metropolitan Electric Supply ........ ......... . | — c 9 
London Electric Supply ......................... . 5 14 
niet... EPIS xe DeRex PUE RA. 34 44 
f r — | 83 
National Telephon ͥ v 5 41 
Electric Construction. 10 6 
Westminster Elect rie . -- 63 


— 
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wo 
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NOTES. 


Islington.—Developments will take place at Islington 
shortly. 


Northampton.—The cost of lighting the Northampton 
Town Hall was £1,628. 


Bangor.—The question of a fire alarm for Bangor has 
been referred back to the General Purposes Committee. 


Longue.—The Mayor of Longué (Maine-et-Loiré), 
France, invites propositions for the electric lighting of the 
town. 


Deputations,—On Monday a deputation from the 
Portsmouth Town Council went round the Crystal Palace 
Exhibition. 


Londonderry.—The Corporation of Lendonderry are 
inviting applications for the position of consulting 
mechanical engineer. 

Transvaal.—The Transvaal Government has given 
permission to the Sheba Company to lay an electric cable 
and to erect an overhead tramway. 


Oil Engines.—The fourth Cantor lecture by Prof. W. 
Robinson on “ The Uses of Petroleum in Engines,” takes 
place on Monday at the Society of Arta. 


Electric Central Stations.—The Corporations of 
Manchester and of Huddersfield are advertising for tenders 
for the erection of central electric station buildings. 


Telephone Visitors.—The number of visitors regis 
tered at the turnstile of the National Telephone Company's 
telephone-room in the Crystal Palace at the end of last 
week was 23,221. 


Portsea.—The Portsea Guardians at their last meeting 
were invited by the town clerk, by letter, to consider the 
question of electric lighting at the union house. The 
matter was referred to the Visiting Committee. 


Electrical Measurement.—On Monday evening Mr. 
Malcolm Sutherland gave a lecture on Measurement of 
Electricity ” to the Philosophical Society, Dumbarton. He 
was awarded a hearty vote of thanks at the close. 


Smoking Concert.—The Old Students’ Asssociation 
will hold a smoking concert on Friday, March 25th, at the 
Mason's Hall Tavern, Mason's-avenue, Basinghall-street, to 
commence at 7.30 p.m. A first-class programme has been 
arranged. 

Hucknal Huthwalto.—The Local Board at this 
town are opposing the application of the South Normanton 
Gas Company for a provisional order for gas, and several 
streets are to be experimentally lighted with oil. Electric 
light should be tried. 


Edinburgh.—The sub-committee of the Lord Provost's 
Committee of the Edinburgh Town Council in charge of 
the electric light last week instructed the city law agent 
to report on the powers of the Corporation to delegate 
conditionally their powers with regard to electric lighting. 


The Chatham Accident.—Sir M. Hicks-Beach, 
questioned by Mr. P. O'Brien in the House of Commons 
on Monday as to the death at Chatham of a man named 
Albert George Jay by electric shock, stated that the 
electric light company had been requested to make 
alterations. 


Johannesburg. — The Transvaal Government has 
refused to consider the claim for £28,000 made by the 
Jobannesburg Electric Lighting Company in respect of the 
lighting of Johannesburg under a Government contract ; 
and the company has accordingly withdrawn all rights to 
such a claim. 
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Preston.—Tenders by builders and contractors are 
invited by the National Electric Supply Company, Limited, 
up to 24th inst., for works connected with central lighting 
station at Preston. Specification and plans on application 
to Mr. R. A. Came, 27, Mecklenburgh-square, London, 
W.C., architect. 


Recorders.—Dr. C. Theodore Williams, president of 
the Royal Meteorological Society, in his address referred 
to MM. Richard Frères as “the recording angels of the 
nineteenth century ”—if anything happened in the 
meteorological world, they immediately invented an 
instrument to record it. 


Brighton.—In the proceedings of the Brighton Lighting 
Committee, before the Town Council last week, the Council 
were asked to accept Messrs. Siemens Bros. and Co.'s 
tender to supply the required cable with a resistance of 
1,000 megohms per statute mile for the sum of £2,230— 
part of a sum which the Council had already sanctioned to 
borrow for the work. This was sanctiéned. 


St. Pancras.— Mr. Oswald John Simon, writing to the 
Times on Friday, complains of the inconvenience of the 
arrangement of the electric lamps belonging to the St. 
Pancras Vestry at the junction of Tottenham Court-road 
and Euston-road. When a large waggon comes along it is 
impossible for other vehicles to pass. He invites the 
Vestry to take steps to remove or lessen the inconvenience. 


Royal Society.—Papers were read before the Royal 
Society on Thursday by Dr. Hopkinson, F.R.S., and 
Ernest Wilson on Dynamo-Electric Machinery," dealing 
with important problems of dynamo construction as illus- 
trated in the construction of the King's College dynamos. 
A paper was also read by Mr. R. T. Glazebrook, F.R.S., 
and S. Skinner, On the Clark Cell as a Standard of 
E.M.F." 

Pontypridd,—At the meeting of the Pontypridd Local 
Board last Friday, a letter was read from Messrs. W. H. 
Morgan and .Rhys, solicitors to the Pontypridd Electric 
Light Company, stating that they were prepared to light 
the centre of the town as shown in a plan which was 
enclosed in their letter. The consideration of the matter 
was deferred, pending the result of the negotiations for 
the purchase of the gas works by the Board. 


Sheffield Telephone Exchango.— The business of 
thé Sheffield Telephone and Electric Light Company is, it 
is understood, about to be acquired by the National 
Telephone Company. Negotiations have been in progress 
for some time, and terms are now practically settled. It is 
understood that the business will be taken over as from 
the end of the present month. On the part of the 
National Company the statement is made that there is no 
disposition to raise prices. 

Harrogate. — At the Harrogate Town Council on 
Monday, the question of putting into force the provi- 
sions of the electric lighting order was considered, and 
it was resolved that a sub-committee, consisting of the 
Mayor, Aldermen Fortune and Hammond, and Messrs. 
Hudson, Oxley, Simpson, and Thwaites, be appointed to 
make enquiry as to the best means of supplying the light 
in Harrogate, and, for that purpose, to inspect the instal- 
lations of the light in other places. 

Longest Span in England.—The span of the tele- 
phone wire over the River Dart, connecting Dartmouth 
with the trunk lines between Torquay and Plymouth, is 
2,400ft. The wires, of silicious bronze, 17 in number, 
which cross the Dart, were erected in May, 1889, and the 
span was described by usat the time. It is some guarantee 
of their stability, and some credit to the Phosphor Bronze 
Company, who supplied them, that they- have well stood 
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the strain of the blizzard of last year and the recent heavy 
gales. 

Weston-super-Mare.—At the monthly meeting of 
the Weston-super-Mare Town Commissioners, a letter was 
received from the Local Government Board, in reply to the 
clerk’s application for sanction to borrow the amount of 
costs incurred by the Local Board in connection with 
obtaining the Weston-super-Mare Electric Lighting Order, 
1891, stating that it did not appear to the Local Govern- 
ment Board that the Commissioners had any power to 
raise a loan to meet the costs of obtaining the provisional 
order in question. 


Electric Boats.— Three electric boats are being sent 
off this week by the General Electric Traction Company 
for use on the Manchester Ship Canal. The company have 
four electric boats in hand, one being a launch for Lord 
Dysart, the second a repeat order from another gentleman; 
the others are fresh boats for the Thames service. Quite a 
flotilla of these boats will be sent to Barnes for the 
University Boat Race, and many others, if they were 
built, could be hired out. Mr. George Newnes has rented 
the ‘‘ Viscountess Bury ” for the boat race. 


Aberdeen.—At the meeting of the Aberdeen Town 
Council last week, the Gas Committee reported that they 
had appointed the convener (Bailie M’Kenzie), Bailie 
Nicol, Messrs. Bisset and Johnston a sub-committee to 
obtain and submit information in regard to the systems of 
electric lighting in those towns where it had been intro- 
duced, with powers to visit such of the towns as might be 
deemed expedient, and take such professional advice as 
they might think proper. After considerable discussion 
the report was adopted by a large majority. 

Glasgow.—The Corporation of Glasgow has com- 
menced operations for the establishment of the central 
electric station for supply of electric light to the city. 
The site of the station is at the corner of Waterloo and 
Main streets, and in addition to its erection and the fitting 
up of the requisite plant, there are 13 miles of mains to be 
laid. Itis understood that there is already a good enquiry 
for the light by leading warehousemen. Notwithstanding 
these operations, it has also been found that the Dawsholm 
Gas Works at Maryhill will require to be enlarged. 


Sittingbourne.—The new large mill at the Daily 


Chronicle paper mills, Sittingbourne, owned by Messrs. 


Lloyd, has been lighted by electric light. The plant 
consists of two dynamos driven by a 160-h.p. engine. 
The lamps vary from 16 c.p. to 50 c.p. A soft, clear light is 
diffused over the whole place, affording a marked contrast 
to gas. The system has given every satisfaction, so much 
so that the firm intend, at no very distant date, to develop 
it. It is not improbable that the town itself may be 
lighted by means of electricity, suggestions to this effect 
having been made in more than one quarter. 


Railway Clearing House.—Tenders are required 
for wiring and fittings for electrically lighting the two 
blocks of buildings situate in Seymour-street, Euston- 
square, London, known as the Railway Clearing House, 
for the Committee of the Railway Clearing House. 
Specifications, schedules, and plans may be obtained on 
application to the secretary, on payment of one guinea. 
Tenders, marked on the outside of the envelope 
“Tenders for Electric Lighting,” are to be delivered 
at the office of Mr. H. Smart, secretary to the committee, 
the Railway Clearing House, Seymour-street, Euston- 
square, before 11 a.m. on 30th inst. 

Cork Tramways.—The report of the city engineer, 
Mr. McMullen, on the proposed tramways was submitted 
in detail at the last meeting of the Cork Standing Com- 


| had submitted very complete and practical plans. 


mittee. The length is 7 furlongs 51 chains; the line will 


be of 3ft. gauge, using steel rails of girder section 60lb. 


to the yard in 30ft. lengths. The rolling-stock will consist 
of one-horse cars capable of carrying 24 passengers. The 


| notice accompanying the plans stated that it is intended to 


seek for power to authorise the company to use horse, 
electrical steam, or other mechanical power. The city 
engineer recommends that if electrical traction be used, it 
shall not be with overhead wires. The plans were approved. 


Nuneaton.—4At the meeting of the Nuneaton Local 
Board on Wednesday, the chairman drew attention to the 
fact that the Board's power to compulsorily purchase the 
gas undertaking from the private company in whom it was 
now vested would shortly expire. Several members con- 
sidered the works ought to belong to the town, but there 
was a general complaint as to the bad quality of the gas 
that had for some time past been supplied. Mr. 
Butlin said that the matter was one which required serious 


| consideration ; taking into account the high price charged 


for gas, it was an open question whether the electric light 
could not be supplied more economically. The matter was 
adjourned for a month. 

Electric Supply.—A curious circumstance is to be 
noticed in the returns of consumption of the Kensington 
Court station. The income per lamp has gone down from 
10s. per lamp in 1890 to 9s, per lamp last year, a result 
that can only be explained by the theory that the public 
are becoming more habituated to the use of the electric light 
and take more care in turning it off when not wanted. At 
the same time, however, the total income has gone up 
with but little increase of cost—nearly three times the 
profit has been made with an increase of cost of only one- 
quarter. These facts, showing reduction in the cost to the 
consumer, and also in the relative cost of production to the 
company, are favourable auguries for the future progress of 
the company. 

Worcester.—A meeting of the Worcester Watch Com- 
mittee was held last Friday. The town clerk presented 
the report of Mr. W. H, Preece, F.R.S., who had been con- 
sulted by the committee for the consideration of the 
tenders for supplying electric light to the city. It stated 
that 15 tenders had been sent in from first-class firms, who 
After 
enumerating the different firms and their methods, on the 
motion of Alderman Hill, seconded by Mr. Williamson, it 
was resolved to adopt the report, and to recommend the 
Council to accept the tender of the Brush Engineering 
Company for lighting the city by electricity. The tender 
was £20,030. It was stated that the annual working 
expenses were estimated at £3,150. 

Electric Cooking.—Cooking by electricity is becom- 
ing, as we prophesied, quite the fashion. We notice that 
the proprietor of the Eldon Dining Hall and the Pine 
Apple Grill at Neweastle-on-T yne has had trials of this novelty 
in cooking. At the former place on Friday some cutlets, 
and at the latter on Saturday a thick chop, were cooked by 
this new process—the cutlets in seven minutes and the chop 
in 14—to the entire satisfaclion of the manageresses and 
chefs. We believe electric cookers are being fitted in 
several of the West-end flats in London. They deserve 
to be widely adopted. Mr. Dowsing's demonstrations 
every day at the Crystal Palace will greatly foster this 
cleanly and easy method of cooking. This will make more 
filling-up for station engineers’ load diagram." 

Electrical Exhibition for Manchester.—A corre- 
spondent of the Manchester Guardian has a suggestion 
which, when the time arrives, should be given attention. 
He does not likey he says, this electrical exhibition business 
being confined to London. There ought at once to be an 


THE ELECTRICAL ENGINEER, MARCH 18, 1892. 


electrical exhibition in Manchester, with the power 
generated by water power and transmitted to the exhibi- 
tion. He does not say where from, but a few miles more 
or less now does not make much difference. ‘ We really 
want,” he says, “more development of electricity in Lan- 
cashire," and we think he is right. There is an enormous 
field for its utility in the cotton district—for light, for 
heating, and for traction and power transmission. Perhaps 
the exhibitors will combine and transfer their exhibits to 
Manchester at the end of this Exhibition. 


Arc Lamps for Stations.—The new buildings in 
course of erection at the Glanmire terminus of the Irish 
Great Southern and Western Railway will not be provided 
with electric light. The flickering or intermittent 
character of the light renders it objectionable, think the 
directors, for station illumination, and it has been discarded 
in favour of gas. It is not proposed to interfere with the 
present system of lighting the outside works of the 
station. The electric light will be continued there as 
heretofore, we are told, as nothing can equal its brilliancy 
and efficacy for conducting the extensive and dangerous 
work of a railway terminus. If it is simply a question of 
flickering that prevents the use of electric light for the 
station, the directors might do well to investigate the 
merits of the Brockie-Pell arc lamp, which has shown its 
capabilities for absolute steadiness in many important 
installations. 


Crystal Palace Jury.—The following gentlemen 
have kindly consented to serve on the jury for the Crystal 
Palace Electrical Exhibition: Prof. W. Grylls Adams, 
D.Sc., F.R.S., Prof. W. E. Ayrton, F.R.S., Mr. Shelford 
Bidwell, M.A., F.R.S., Mr. Conrad Cooke, M. I. E. E., Prof. 
W. Crookes, F.R.S., Mr. W. B. Esson, M. I. E. E., Major- 
General Festing, R.E., F.R.S., Prof. George Forbes, M.A., 
F.R.S., Captain Sir Douglas Galton, K.C.B., D.C.L., F.R.S., 
Dr. J. H. Gladstone, F.R.S., Mr. J. H. Greathead, M.I.C.E., 
Mr. Charles Hall, M.LE.E., Prof. D. E. Hughes, F.R.S., 
Sir Henry Mance, C.I.E., Mr. W. H. Massey, M.I.C.E., 
Mr. W. H. Preece, F.R.S., Mr. A. Reckenzaun, M. I. E. E., 
Prof. Henry Robinson, M.I.C.E., Captain Sankey, R.E., 
M.LE.E, Mr. C. E. P. Spaguoletti, M.I.C.E., Mr. James 
Swinburne, M. I. E. E., Prof. Silvanus Thompson, D.Sc., 
F. R. S., Mr. J. Tomlinson, M. I. C. E., Prof. W. C. Unwin, 
B. Sc., M. I. C. E., Major-General Webber, C. B., R. E., Mr. 
J. W. Wilson, M. I. C. E. 

Electric Tanning.— The other day we received a 
pamphlet of the Worms et Balé process of electric tanning. 
We have now received the pamphlet of the rival system— 
Groth’s tanning system—from the Chevalier Lorentz Albert 
Groth, 3, Tokenhouse-yard. In this system, which has 
been worked out at the Grange Works, Bermondsey, the 
hides are carried in a revolving tub or on a frame moving 
to and fro in a tanning liquor in which electric 
conductors are inserted. The rate of tannage under 
combined motion and electricity was four times faster than 
with motion alone and sixteen times faster than when 
neither are used. The pamphlet contains a large amount 
of information, with description of process and diagram- 
matic curves, embodying the results of the experiments, 
and is evidently likely to be of considerable interest, not 
only to leather dealers and tanners, but to all who pay 
attention to the practical applications of electricity. We 
understand the electric-tanned leather is now put on the 
market. 

Basingstoke.—At the monthly meeting of the Basing- 
stoke Town Council, Mr. Smith moved: That in the opinion 
of this Authority, the public lighting of the town is inade- 
quate, the charges for such lighting excessive, and that the 
Lighting Committee should take immediate steps to ascer- 
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tain the cost of lighting it with the electric light ; and that 
the sum of £25 be granted to them to meet the expenses 
of such enquiries as they may consider necessary to make." 
He went at length into the advantages and saving of money 
that would accrue if the electric light was adopted, and 
argued that they ought to have a better system of lighting 
the town than they had at present. Nearly every member 
of the Board spoke in favour of the resolution, with the 
exception of the clause relating to the expenditure of £25, 
and Mr. Simmons suggested that that clause should be 
expunged, and that the committee should report to the 
Board the result of their enquiries. This suggestion was 
ultimately accepted, and the motion as amended was 
approved. 


Madras Tramways.—4A company is being formed, 
with a capital of £100,000, to take over the concession 
granted by the Madras municipality to Messrs. Wm. 
Hutchinson and Co., Madras and London, for right to run 
electric tramways. The total length of line is 154 miles, 
of which six miles must be completed with two years. It 
is hoped to get part of the line running within 12 months. 
It is expected that the line, plant, and buildings will be 
provided for a sum not exceeding £5,000 per mile. All 
material possible will be made locally. The company has 
applied for powers also to supply electric light for the 
streets, public buildings, and residences in Madras. There 
is no gas in Madras. Lord Wenlock, Governor of Madras, 
cordially approves of the project. The directors are Wm. 
Digby, C.LE., chairman ; M.M. Bhownuggree, C.I.E., A. J. 
Lusty, and S. A. Chalk, managing directors. The munici- 
pality reserve the right to purchase at the end of 21 years 
on payment in gold of the gross capital, with 25 per cent. 
added for compensation. 


Meteorological Exhibition.—The exhibition of the 
Royal Meteorological Society includes a number of interest- 
ing instruments. Besides rain-gauges and other instru- 
ments for a station, thermometers are also shown for 
ascertaining the temperature on the ground, under the 
ground, and at a distance, as well as for recording tempera- 
ture continuously. Various forms of sunshine recorders 
are exhibited, as well as a number of actinometers and 
solar radiation instruments for ascertaining the heating 
effect of the solar rays. The exhibition includes a large 
and interesting collection of hygrometers, also several 
rain-gauges and other instruments. Among the curiosities 
is a piece of plate glass which was “starred” during a 
thunderstorm on August 21, 1879. This was not broken, 
but it has a number of wavy, hair-like lines. The exhi- 
bition contains a large number of beautiful photographs of 
clouds, lightning, and snow scenes, as well as of the damage 
done by the destructive tornado at Lawrence, Mass, U.S.A. 
The exhibition will remain open until Tuesday, the 22nd 
inst. 

Are Lamps and Shades.—There is a considerable 
difference in the direction of light radiation from an arc 
lamp run on the direct-current and that from a lamp run 
on the alternate-current system. The difference does not 
seem to be appreciated by a contemporary priding itself on 
its popular illustrations, where the light from the arc lamps 
in Tottenham Court-road is seen bursting upwards very 
wastefully. The occasion may serve fora remark upon 
the use of shades and reflectors. In most cases an 
arc lamp run on a continuous-current circuit will be 
found not to require a reflector at all, as can be tested 
if practical trials of the loss of light are made. 
In an are run with continuous current, the upper 
carbon forms a crater which effectually cuts off or reflects 
down by far the greater portion of the light, thus practi- 
cally obviating the necessity for reflectors. In area (ed Wy 
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the alternate current, on the other hand, both carbons 
become pointed, and the light is reflected in all directions ; 
the necessity for a reflector in this case therefore becomes 
important. 

Instruments and Switchboards.—We are favoured 
by Messrs. Nalder Bros. and Co., of 16, Red Lion-street, 
Clerkenwell, with their catalogue of ammeters, voltmeters, 
and switchboards. This shows ammeters and voltmeters 
of high finish and open scale for central station use, both 
for direct and alternate currents. A cell-testing voltmeter 
with spear for making contact, reading up to three volte, 
can be read in any position. A portable testing set for 
making pass tests of house installations is conveniently 
arranged, and a larger portable testing set with galvano- 
meter and resistance coils adjusted approximately is 
specially designed for electrical contractors, self-enclosed in 
box. A standard voltmeter potentiometer is designed for 
making accurate station tests for actual measurements or 
for calibrating voltmeters. Holmes and Vaudrey's auto- 


matic solenoidal cut-out is designed for use with dynamos - 


charging accumulators, or two dynamos in parallel, to com- 
plete or break the circuits when the pressure rises or falls 
to the required point. Resistance frames and complete 
switchboards are also shown. 


Ludlow.—Last Friday a public meeting was held in 
Ludlow, Alderman Bessell presiding, to receive from the 
chairman and secretary of the British Electric Installation 
Contractors, Worcester, particulars of the requirements for 
carrying out an installation at Ludlow. Mr. Millington, 
chairman of the company, said he estimated the capital 
required to work the scheme at £3,500, and there would 
be some 2,000 lights. He calculated that the lights, at 
12s. per year, would bring in an income of £1,200. The 
working expenses would be about £670, leaving a margin 
of £525. 'The company was proposed to be started with 
£1,000 debentures, 6 per cent., and ordinary shares. He 
recommended a storage system. The cost of installation per 
light would vary from 1 28. to 1 58. per light or more, according 
to fittings used. In reply to Mr. Valentine, Mr. Millington 
said his company would provide £1,500, the other £2,000 
to be subscribed by the town. The public lighting could 
be carried out considerably cheaper than the present price 
of £300. Mr. Valentine proposed a vote of thanks to Mr. 
Millington, and said he hoped those gentleman present who 
were interested in the scheme would send in their names 
to form the company. Mr. Bessell seconded the resolution, 
which was carried. 


Fire Alarms.—The order from the Poplar Board of 
Guardians to extend the fire alarm system throughout the 
two newly-built blocks, and to rewire the present system in 
the old buildings of the Poplar Workhouse, has just been 
completed by Mr. H. Hugh Headworth. The work is of a 
thoroughly substantial character, the wire being of the well- 
known Silvertown make, No. 18 indiarubber and cotton- 
covered, of which a mile and a quarter has been used. The 
whole of this is run in wood casing, with the exception 
where the circuits pass through walls and floors, where 
the wire is protected by rubber tubing. Junction-boxes 
with glass fronts are fixed at the junction of all 
main branches for the purpose of any future testing 
that may be required — a special and convenient 
arrangement. The alarm calls are of the usual bright- 
red enamelled iron, with fire alarm cast on, and glass 
fronte. These are fixed, one on each of the landings 
of the main staircases, access to which is open to 
all—a decided improvement on the system of the old 
buildings, where the alarm calls are fixed in the officers' 
rooms, and are therefore not accessible to any of the 
inmates. An indicator shows from which block the alarm 


THE ELECTRICAL ENGINEER, MARCH 18, 1892. 


has been given, the whole making a very complete fire 
alarm system. 

Deptford Station.—The Deptford central station 
suffered an accident on Thursday, last week, which we were 
just too late to mention in our last issue. About 4 o'clock 
the lights began to flicker, something was noticed wrong, 
and the men at the station switched over to another set-of 
mains. These went, and all four went one after the other. 
The natural conclusion for a while was that a railway acci- 
dent down the line had torn the cables, but a workman 
travelling by the train arrived with the information that a 
fierce fire was raging down the line. It appears that 
Messrs. Martin and Co. use one of the railway arches 
as a varnish store, and this accidentally took fire while 
the man in charge was away, and completely gutted 
the premises. So fierce was the fire that the 
telephone wires oppoeite were burnt through, and the 
Ferranti mains were made white hot. The fire soon burnt 
itself out, and the telephones were got to work by 10 
o'clock, and the Ferranti mains an hour later. This acci- 
dent, evidently due to no fault of the London Electric 
Company, is the first of any kind they have experienced for 
four months, either in mains or transformers. They have 
been working with 10,000 volts since February last year. 
The number of lamps connected is now over 40,000. The 
report of the directors may be expected shortly. 


Weaving by Electricity.—The City Council of St. 
Etienne has decided upon a departure which will have an 
important effect on the silk and ribbon industries both in 
Europe and in America. It has been resolved to apply 
electric motive power to all the handlooms in the city, and 
contracts have been made, says the Manchester Examiner, 
with an electric company for the necessary plant and 
currents. The electric dynamos are to be driven by water 
from the city reservoirs. There is practically an unlimited 
supply of water in the reservoirs, with a fall of upwards 
of 100ft. The cost of producing the electricity will 
be reduced to the lowest point possible. To grasp the 
importance and far-reaching results of this innovation, it is 
necessary to understand that the bulk of the enormous 
output of ribbons (£4,500,000 a year) is the product of 
house industry. The weavers for the most part own their 
own looms, and operate them by hand in their own houses. 
There are 18,000 looms which are thus distributed among 
the homes of the weavers, while the number of looms driven 
by steam in the few ribbon factories of the town is only 
5,000. The 18,000 looms of the independent weavers are 
valued in the aggregate at £900,000. What the city of 
St. Etienne proposes to do is to convert each one of the 
18,000 handlooms into a power loom, driven by electricity. 
Electric light will also be furnished. The result of this 
change from slow, laborious, uncertain hand power to the 
swift, regular, unfailing power furnished by electric 
motors will be an increase in the productive capacities 
of the looms and a considerable reduction in the 
general expenses of fabrication. According to the report 
of the American Consul, the weavers of St. Etienne have 
always been the most artistic ribbon-makers in the world, 
but they have enjoyed few mechanical advantages. Now 
the old order of things is to be changed, and the products 
of the St. Etienne ribbon looms, which have been more 
costly than similar products in some other countries, 
notably in Switzerland, will be turned out at the lowest 
possible prices. The workpeople employed in the ribbon 
trade number 70,000. 

Electric Spark Photography.—The Saturday Art 
and Science lecture at the South Kensington Museum was 
delivered last week by Mr. C. V. Boys, F.R.S., on 
“Electric Spark Photography as Applied to Flying 
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Bullets and other Rapidly-Moving Bodies.” The spark is 
generated by the discharge of a Leyden jar, there being in 
the conductor from it two breaks, which together the 
electric fluid has not pressure sufficient to jump. But 
when the bullet or flying object makes contact with one 
the spark is instantly emitted from the other. As, then, 
the duration of this spark may be even much less than the 
one-millionth of a second, it is far and away in excess of 
the speed of the bullet, which consequently appears to be 
stationary, and a very precise view is accomplished 
by the camera. This view records the form of the 
bullet, its direction and inclination, the balling up of the 
air in front of it, the long drawn-out vacuum in the air 
behind it, and the various wave vortices and contortions of 
the surrounding atmosphere through which it is passing. 
Photographs of actual experiments were then enlarged into 
gigantic pictures on the screen, and made perfectly clear 
in all their singular details to the audience. Some of the 
most remarkable were those which showed the passage of a 
bullet through a sheet of plate glass. In one the head of 
the bullet was seen protruding, carrying what seemed to 
be a dark cloud of lead vapour, caused by fusion in 
the impact, and another showed the storm of dust from 
the smashed up glass; whilst others gave views of the 
strains set up in the glass plate around the clean perforation 
the bullet had made. Clean perforations of this nature 
have long been known, but the reason is rendered addi- 
tionally clear in that the speed of the bullet exceeds the 
speed at which cracks in the glass can progress. The 
result, consequently, is that the round portion of glass in 
front of the bullet is locally pounded into powder before 
the exterior portions have time to start into motion. Some 
notice was also taken of the effects of the dust and vapour 
envelopes of the bullet in the transmission of sound, and 
also how, by a series of differently-inclined diagonal per- 
forations through the bullet, and the capacity of light 
being seen through them, the effects of rotation might be 
observed, and details of the differences of spin effected 
between that given by the barreland those produced in 
the rapid passage of the missile through the air. 


Electricity on Board Ship.—Mr. T. Crichton Fulton 
lectured last Friday to members of the Rutland-place 
Marine Engineers’ Institute on ‘Electricity on Board 
Ship.” Prof. Jamieson, who presided, in introducing the 
lecturer, said he remembered the first exposition of incan- 
descent lamps in 1881 by Mr. Joseph W. Swan, the British 
inventor of the incandescent lamp, and in the summer of 
1881 the wiring and lighting of part of the first steamer 
fitted with the electric light on the Clyde—the Cunard 
steamship “Servia.” Since then electric lighting on board 
ship, as well as elsewhere, had increased rapidly, and by 
nobody was it more appreciated than by the passengers, 
officers, and crew of ocean steamers. The lecturer, after 
explaining the nature and peculiarities of the two forces 
magnetism and electricity—proceeded to deal with his 
subject under two divisions: (1) how electricity was 
obtained ; and (2) what was done with it afterwards. 
Under the first head he showed the relation which existed 
between magnetism and electricity, the production of a 
magnetic field by a current, and of a current by the motion 
of a magnet near a coil. The conditions necessary for the 
purpose of producing a current of electricity were there- 
fore a magnetic field, a closed conductor in the field, and a 
mechanical means of causing the conductor to cut the lines 
of magnetic force in the proper way. He then explained 
the plant requisite on board ship, and mentioned the con- 
ditions essential to success. In the second division 
of his subject Mr. Fulton spoke of the work required 
of the current, and showed how it could light lamps, 


both arc and incandescent; drive electromotors for 
various purposes, and charge storage cells. The 
question of circuits was fully dealt with, Mr. Fulton 
incidentally emphasising the necessity of having all joints 
and connections well and carefully made. In speaking of 
the controlling, regulating, and measuring of the current, 
the lecturer explained the construction and action of 
switches, fuses, and resistance coils, as well as of the usual 
measuring instruments—the voltmeter and the ampere- 
meter. The lecture was illustrated by numerous experi- 
ments, wall diagrams, and blackboard sketches. At the 
close Mr. Fulton was awarded a vote of thanks. An 
* Electrician," writing to the Glasgow Herald next day with 
reference to the introductory remarks by Prof. Jamieson, 
who stated that the first steamer fitted with the electric 
light on the Clyde was the Cunard steamer “Servia” in 
1881, says this is not correct, as the steamer ‘‘ Cosmos,” 
built by A. and J. Inglis in 1879, had a complete installa- 
tion of electric light throughout. 


Electric Tramcars at Bradford.—As we mentioned 
last week, experiments with electric cars are about to be 
tried at Bradford, and the following particulars with refer- 
ence to this line will be of interest. Some time ago the 
Tramways Committee of the Bradford Corporation decided 
to contribute a sum of £500 towards the cost of a trial of 
an electric system of traction invented by Mr, Holroyd 
Smith, of Halifax, and arrangements have been made for 
putting it to the test on a section of the Manningham 
tramway, extending from Forster-square to Manor-row. 
The method to be employed in the traction of the car is 
that of overhead wires; but this is not to be a permanent 
arrangement, as, if the motive power is found sufficient 
for the purpose, it is intended to adopt an underground 
system. The electric current, as it passes along the over- 
head wires, is communicated to two brass bars fixed at the 
top of the car. These are held up by galvanised stanchions, 
which have short indiarubber springs to allow the bars to 
relieve any sudden obstacle, and still maintain the neces- 
sary contact with the overhead wires and retain the 
current, which is transmitted by insulated wires enclosed 
ina tube at each side of the car, to the motors at the 
bottom of the car. The electricity will be supplied from 
the Bradford Corporation electrical works in Canal- 
road, and the motors on the car will be of 36 h. p. 
The overhead wires are three-eighths of an inch in 
diameter, and are made of the finest copper. The car, 
which is capable of carrying 36 passengers (18 outside and 
18 inside), is the first of its kind that has been built 
in England, and has been constructed by the 
Lancaster Carriage Company from a design of Mr. 
Holroyd Smith. The weight of the body of the car is 
24 tons, but with the electrical mechanism beneath it the 
total weight is 64 tons. The car has only four wheels, but 
to obviate stress in turning a sharp curve, the wheels of 
the car are fitted with flexible axle-boxes, which are 
capable of giving a lateral movement, and thus reducing 
the grinding movement from the wheel flanges to the rails. 
Special switches for the engineer and conductor are fixed to 
the car. One of these consists of a wheel similar to the one 
which controls the steering gear of a steamer, and by its 
use the engineer can regulate the current, which can be 
transmitted to each of the motors underneath the floor of 
the car. The conductor has thus full control over the 
current in each motor, and is able to avoid unnecessary 
waste of power. Each wheel is acted upon by the motor, 
so that if one is out of order it will still be possible to run 
the car. Special interest attaches to the experiment on 
account of the steep gradient on the Cheapside portion of 
the route, and the sharp curve from Kirkgate. 
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THE CRYSTAL PALACE EXHIBITION. 


I.—THE TELEPHONIC EXHIBITS. 


The small practical advance that has been made on 
Graham Bell's telephone, considered as a receiver, since it 
finally left his hands in 1878, is remarkable, and testifies 
eloquently to the degree of perfection to which it had at 
that period already attained. Most inventions develop 
slowly and, as a rule, owe their ultimate efficiency to many 
minds, but the telephone is an exception ; it is the Pallas 
amongst important inventions, and practically sprang 
perfected from the brain of its creator. Many modifica- 
tions and alterations have been tried in almost every 
country in the world, but it is not too much to say that 
were all these swept out of existence and nothing but 
Bell’s 1878 receiver left, we should be, in a tele- 
phonic sense, practically where we are to-day. The 
superiority: of the Ader, ef the Siemens, of the 
Ericsson, is found in actual work to be mostly imaginary, 
and such difference as existe may generally and correctly 
be ascribed to the better workmanship and more accurate 
fitting of parts attendant on prolonged experience. Of the 
transmitting portion of the apparatus, the same may almost 
be said. Reis, Gray, and Edison, as Reis and the Wrays 
had done with the receiver, no doubt indicated the general 
direction of, and even travelled some distance towards, the 
wished-for land, but it was Hughes who was the actual 
Columbus, and who with his microphone, also in 1878, 
finally prore us to terra firma. Crossley and Hunnings 
and Blake merely showed that the newly-discovered 
country contained several parishes: they found nothing 
beyond the borders of Hughesland. 

t is this completeness of success on the part of the 
original explorers which explains the unsatisfactory 
character, as regards novelty, of the telephonic exhibits 
at all the recent electrical exhibitions. Edinburgh and 
Frankfort showed us nothing new, and Crystal Palace II. 
is more disappointing than either. In telephones proper 
there is little that has not been described many times 
before, so that such novelties as there are relate only to 
signalling, switching, and construction appliances. Even 
this section is incomplete. The Post Office shows nothing, 
and important firms like Bullers, Limited, are only note- 
worthy from their absence. The exhibit of the National 
Telephone Company, from which better things might 
naturally have been expected, contains not a single 
novelty, and is chiefly an assortment of very familiar 
apparatus, comprising some spoils of the law courts in the 
shape of instruments seized from luckless infringers. 

The Western Electric Company, as befits the 

ition which, under the able management of Mr. J. E. 

ingsbury, it has assumed in this country, makes one of 
the best telephonic exhibits. Its transmitters and receivers, 
of several types and excellent workmanship, are well 
known, and call for no special notice. It is otherwise 
with the switchboards, of which three different patterns 
are shown. The first is the company’s Standard board 
for 100 subscribers, with the latest improvements. The 
old objection of having to speak through the coils of the 
ring-off drop is now avoided by utilising the plan, first 
introduced by Mr. J. Poole at Manchester in 1880, and 
afterwards adopted by the Post Office at Newcastle and 
Bennett in Scotland, of placing the drop in derived 
circuit. It is satisfactory to note that Americar prac- 
tice is now following British lead in this important 
rarticular. Poole managed with a shunt of only 100 ohms 

esistance, but the Western Electric apparently find it 
advantageous to wind their coils to 1,000 linis in addition to 
making the drop an iron-clad one, precisely as Faulkner did 
many years ago with his “altandæ ” electromagnets.* The 
new ring-off indicator has but one coil, which is provided 
with an iron casing in magnetic connection with the core. 
The armature is an iron disc covering both core and casing. 
Fig. 1 shows the general arrangement, A being the arma- 
ture to which the catch, O, is joined by an arm extending 
the whole length of the coil, and S the shutter. With 
the long arm a small play of the armature suffices, 
and the drop is therefore sensitive. The spring- 
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jacks, of the usual Western Electric type, are 
mounted on ebonite, a hy no means unnecessary refine- 
ment, seeing that the earlier Standard boards sometimes 
suffered from defective insulation between the jacks. The 
method of wiring adopted is noteworthy. The indicator 
connections behind the board, though of small wire, are 
sufficiently stiff to stand out fully 4in. from the shelves, 
those on the same line being bound neatly together, a plan 
which enables any disconnection to be detected at a 
glance and readily repaired. Fault-finding is further 
facilitated by employing a differently-coloured wire for the 
jack connections. Terminal screws are abandoned in favour 
of soldered joints, another concession to British ideas. 


Fig. 1. 


The board is handsomely got up and admirably adapted to 
exchanges, worked on the indicator system, ranging up to 
200 subscribers. Its one defect is that there is no means 
of enabling the operator to distinguish between a ring-off " 
and a“ring-through.” The number of movements required to 
make and then take off a connection on this board is eight— 
viz.: 1. Plugs into calling subscriber. 2. Pulls down 
speaking key. 3. Plugs into called subscriber. 4. Rings. 
5. Puts up speaking key. 6. Puts up shutter. 7. Pulls 
out plugs. 8. Puts up ring-off shutter. Another good 
switchboard shown is of the pattern known as the Scar- 
borough, also for 100 lines. In general construction it 
much resembles the Standard type, but differs from it 
essentially in the ring-off arrangements, although the 
variation cannot be regarded as an improvement, seeing 
that the coils of the ring-off drop are looped directly into 
the line when a connection is on. Separate ring-off drops 
are dispensed with, that of the calling subscriber being 
utilised for the purpose—the called subscriber’s indicator 
being cut out by a special construction of the switch plug 
used for his E The number of movements with this 
board is also eight, and they are identical with those 
required for the Standard. The exhibit of switch. 
boards is completed by a section of Scribner's single- 


Fia. 2. 


cord multiple, the patents of which are held by the 
Western Electric Company. The idea of this, as of all 
other single-cord boards, is to save time in operating by 
reducing the number of movements required to establish 
and then take off a connection, although the success 
attained is not usually very noteworthy, and is more than 
neutralised by the complication involved. The first single- 
cord board was introduced about 1879, in New York, in 
connection with the Law switching system. On the Law 
board each subscriber’s line terminated in a cord and plug, 
and was also furnished with a jack. It followed that a 
connection could be established by lifting the plug of the 
calling subsciber and inserting it in the jack of the 
called, or vice versd. The simplicity thus attained 
was considerable, because the Law system required 
no indicators; when these and cut-in keys are added, as 
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is inevitable with any other system than the Law, sim- 
plicity flies and all practical advantage disappears. These 
facts are fully recognised by the Western Electric Company, 
which recommends its ordinary double-cord board when 
saving of movements is not esteemed of the first im- 
portance. The motions required for the single-cord—six 
in number, omitting the engaged test, which is rather a 
ae ie than a separate action—are: 1. Lifts caller’s 
plug (t is act makes the operator's speaking connection). 
2. Plugs into called subscriber. 3. Rings. 4. Puts up 
shutter. D. Takes out plug. 6. Puts up ring-off shutter. 
The corresponding work with the double-cord board (also 
omitting the engaged test) requires eight movements. The 
Scribner board is remarkably compact, 100 jacks occupying 
a space only 10}in. by 2fin., and 40 indicators 14}in. by 
5lin. As in the Scarborough, the ring-off coils have to be 


Fic. 3. 


talked through by subscribers, and the operators have no 
means of knowing, when the drop falls, whether the con- 
versation is finished or one subscriber is merely ringing the 
other. These are blemishes which must disappear before 
telephonic switching can be admitted to have reached its 
highest level. Many excellent instruments make up the 
exhibit. Amongst these, a handsome table set, Fig. 2, of 
new design is conspicuous. The transmitter, a modified 
Hunnings, may be turned in any direction ; the receiver is 
of the com 's well-known double-pole type, and the 
magneto is dited with the latest American pattern of switch 
arm, Fig. 3, the chief characteristics of which are the 
length of leverage and the reciprocal action of the 
springs 8 S}, which alternately assist each other to 
make contact according to the position of the arm. 


Fic. 4. 


Not the least interesting are the samples of telephonic 
cables manufactured by the Western Electric Company. 
The recognition of the great importance of low inductive 
capacity in telephone work bas induced the preparation of 
a new cable, which, with a conductor of No. 18 American 

uge, is guaranteed to test only '085 microfarad per mile. 
The wires are wrapped with specially prepared paper, which 
forms the only insulation, and are twisted in pairs and 
drawn into a tube of lead slightly alloyed with tin. The 
tube is hermetically sealed at the ends to prevent access of 
moisture, and sometimes contains as many as 200 pairs of 
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twisted wires. The new, or “dry core," cable is under 
stood to be already in very extensive use in the United 
States, where it is employed in preference to the older type 
of Western Electric cable, which was insulated with dessi- 
cated cotton soaked in paraffin. 

Messrs. Anders Elliot and Chetham-Strode, 
Limited, show a variety of telephonic instruments, some 
of which are of novel and ingenious design. Microphones 
are generally supposed to be efficient in proportion to the 
number of pencils they contain, but we have here a single- 
pencil transmitter which acquits itself very creditably. 
The pencil, P (Fig. 4), is mounted horizontally on the two 


Out of use. 


Fic. 6, 


carbon blocks, B B!, which are firmly attached to the 
ebonite peek oe D. The efficiency of the instrument is 
due to a carefully adjusted weight, W, in disc form, which 
is fixed to the middle of the pencil and prevents it from 
jumping from its seats in the blocks. The simplicity and 
cheapness of the transmitter recommend it for small private 
installations. Machines for obtaining telephonic connection 
from Call Offices by means of penny-in-the-slot arrangements 
have multiplied exceedingly since Messrs. W. Emmott, J. J. 
Mann, and J. Poole started the idea almost simultaneously in 
1884. Some of these are good, though most are indifferent, but 
few, if any, in either category, can compete in simplicity 
with the little instrument exhibited by this firm, and 
illustrated in Fig. 5, which shows the a 
positions. The exchange can only be called by effecting 


contact between the two springs, S! S?, which are normal, 
apart. Si is attached to a movable piece, P!, kept in the 
break-circuit position by a strong spring. The coin, O, 
drops between P! and another movable piece, P?, actuated 
by the push-button, B. The coin when dropped resta in the 
first position and forms a bridge between P! and P*. The 
thrust of the push-button brings S! and S? together, as shown 
in the second position, and the release allows the coin to dro 

into the till. The firm has devoted a good deal of attention an 

ingenuity to supplementing domestic bells, both mechanical 
and electric, by telephones, so that the servants may not 


tus in two 
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only be called but spoken to, and thus saved a journey of 
enquiry. Fig. 6 shows the device as applied to ordinary 
mechanical bell-pulls. The rosette is removed from the 
pull and replaced by an ebonite disc, which supports a 
magneto watch telephone in spring clips. A similar instru- 
ment is provided in the kitchen, and twin wires are run 
through the house, with branches to each bell-pull. This 
combination of the old and new certainly possesses the 
merits of cheapness and simplicity, and there is no reason 
why it should not work satisfactorily. The same idea is 
applied to an existing installation of electric bells, the 
telephone being rm en a clutch-plate and fixed to the 
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reached. Human nature cannot long hold out agaimst 
the effects of asphyxiation even when the process is 
slow, and not commonly understood as such. Or take 
another point of view. As we have said, people want 
lenty of light nowadays. With gas this means the pro- 
80 of an enormous quantity of by- produets - not 
usually known by this term—which promptly attack, and 
in a comparatively short space of time work havoc with the 
decoration of a karch Many thousands of pounds have 
been spent on the decoration of our cathedrals and churches 
which might almost as well have been thrown into the sea, 
for in close proximity to costly gilding and painting are 
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The Mediæval Court at the Palace fitted up as a Sanctuary— Messrs. Benham and Froud's exhibit. 


wall alongside the usual push-button. In this case the 
electric bell wires serve likewise for the telephone. 


AN EXAMPLE OF CHURCH LIGHTING. 


A “dim religious light " may be poetic, it is certainly not 
pleasant. Modern worshippers, whatever their denomina- 
tion, want to be able to see, and, may we add, be seen. To 
light a church or chapel brilliantly by means of gas means 
also introducing into that church or chapel the most certain 
cause of headache and malaise. It is necessary to light the 
gas some time before service. Occasionally this is done 

ours before in order to warm the church, the result being 
an atmosphere which quickly induces a “used-up” sensa- 
tion. The building is a lethal chamber on a large scale, 
only needing to be hermetically sealed to produce fatal 
results. Clergymen who use gas in this way should not 
complain if a certain drowsiness is noticeable among the 
members of their congregation hy the time the sermon is 


long rows of gas jets emitting that which will effectually 
ruin both. By-and-by no doubt the beauties of our 
ecclesiastical architecture will be illuminated by nothing 
but the electric light, and people will wonder how & 
bygone generation could have been such lunatics as 
to employ gas. This movement in the right direction 
will, we hope, receive a stimulus from an example of 
church lighting and decoration to be found at the Exhibi- 
tion. Here the energetic firm of Messrs. Benham and 
Froud, of Chandos-street, Charing Cross, in conjunction 
with Messrs. Frank Smith and Sons, of Southampton. 
street, Strand, have fitted up a sanctuary in a way 
which does them credit. Originally Messrs. Benham and 
Froud intended to erect a special stand for the purpose. It 
was suggested to them, however, by the Crystal Palace 
authorities that the Mediæval Court there provided them 
with just what they wanted ready to hand, and would give 
them a far better opportunity for carrying out their design 
than could be obtained by the erection of a stand how- 
soever cleverly constructed. The firm in question readily 
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adopted the suggestion, and the result is in every way 
satisfactory. In passing, we may remark that the various 
courts, representing different styles of architecture, are 
well worthy of a careful study on the part of visitors 
to the Exhibition. The plaster reproductions have been so 
well done as to almost deceive the eye, whilst the collection 
includes examples from some of the most noted buildings 
in this country and abroad. But to return to the Mediæval 
Court, which readers will find to the right of the Edison- 
Swan exhibit looking north. The sanctuary includes some 
very beautiful examples of church embroidery and metal 
work. The altar is furnished with six massive brass 
candlesticks and cross, with medallions of the four evange- 
lists in oxidised silver. 
and altar cloth have been supplied by Messrs. Fran 

Smith and Sons, and are handsome specimens of this class 
of ecclesiastical fittings. A brass eagle lectern of fine 
workmanship stands to the left of the altar steps. Lecterns 
of the same pattern have been supplied to Glasgow 
Cathedral, St. Stephen’s, Westminster, and other churches. 
A specimen panel in patent metal mosaic, with the figure 
of St. Luke in hand repoussé work, should attract 
some attention. It is made by a new method of imitating 
ordinary mosaic in metals. Those employed in this case 


are copper, brass, and nickel, and the effect is very good. | 


From the roof depends a very fine 12-light electric corona 
in brass, and also two other coronas in wrought iron. Two 
emer standards ene nine lights each, for use in a 
chancel, are also shown. The leads to these lights are run 
on a method introduced and fitted up by Messrs. Smythe 
and Payne, of Albany-buildings, Victoria-street. 
system consists of concentric cepper tubes insulated from 
each other and encased in fireproof material, the whole 
being sheathed in brass. This brass sheathing gives 
the leads an appearance in complete harmony with 
the ordinary church fittings, and they do not obtrude 
themselves on the eye. The tout ensemble of this exhibit is 
very fine, and we congratulate Messrs. Benham and Froud 
on the happy result of their efferts, which will, we think, 
15 many a dignitary of the Church to covet the electric 
ight. 


BUFFALO MEETING OF THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION. 


The fifteenth annual meeting of the American National 
Electric Light Association was held at Buffalo on February 
24. The abstracts of the papers just come to hand show 
that a large proportion of practical and interesting papers 
were read. Some of these dealt more particularly with 
American practice, but of the others the following abstract 
gives the principal points dealt with and the conclusions at 
which their authors arrived. The first, that on Alternate- 
Current Motors,” by Mr. Wm. Stanley, jun., being 
extremely important, we give in full elsewhere. 


THE RELATION OF SIZE AND EFFICIENCY IN TRANSFORMERS. 


A paper which comes very apropos at the present moment 
is that with the above title, by Mr. L. B. STILWELL. The 


designer of a transformer, says Mr. Stilwell, has two alter- | 


nate paths: he may aim at high efficiency at light loads, or 
he may aim at large output with little weight, in which case 
he may endanger the insulation. The best transformer is 
not necessarily that which has the least loss in magnetising 
current, nor that which regulates most closely, nor that 
which is lightest, ner yet that which does not increase in 
temperature, but the one that best embodies all these 

roperties. A commercial five-light transformer cannot 
be made to lose less than 20 watts, but a 10-light trans- 
former can be made to lose not more than 25 watts. If 
the capacities are 250 and 500 watta, the losses are respec- 
tively 8 and 5 per cent. A 20-light transformer can 
be made with an iron loss of 30 watts, and for 40 lights 


ata loss of 45 watts—respectively a loss of 3 and 2:25. 
cent. A 40-light transformer substituted for two 


20-lighters will reduce the loss from 3 to 2:5 per cent., and 
more if substituted for smaller sizes. Transformers for 
100 lights can be made with a loss which does not exceed 
17 per cent., but beyond this size improvement is difficult. 


The embroidered dossal hangings | 


The | 


as cool as possible. 
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The loss due to copper resistance is usually about 2 per cent., 
not varying materially in the various sizes. Assuming the 
copper loss constant, the following table represents the 
average proportionality of losses. Actual tests show 
results as good as, or even better than this: 


Capacity in Loss in Loss in Efficiency at 
16-c.p. lamps. iron. copper. full load. 

5 .. 8 per cent. 2 per cent. 90 per cent. 

10 5 LES . 2 39 93 99 

20 3 77 . 2 27 . 95 E 

30 . . 25 „ "S p . 955 „, 

40 . 298 „ 2 «4, - 957 „ 

60 21 5, 20S. 3 . 959 „, 

80 19 „ 209: s . 961 „ 

100 .. 17 „ C EC 96:3 „, 

300 .. 15 „ ab cu .. 905 „ 


It will be seen that for sizes less than 20 lights the falling 


off in efficiency is very great, while above that the gain is 


less marked. The significance can be better realised in the 
following comparisons, expressing the losses in lamps and 
taking a total capacity of 1,200 lamps of 16 c.p. 


Loss in lampe Loss in lam 
" err nds at no load. ab full 1 
-light capacity ......... 96 ................ 1 

120 10 $i V 00 0ÓQ u . 80 
60 20 „ ere o Mec S 60 
40 30 "— n - M pm 54 
30 40 Bs 0^ esi J 51°6 
20 60 $^ 0 "mis 202 "uude vessvvin 40:2 
15 80 „„ 2A. lc Er 46:8 
12 100 „„ ID eem 44:4 
4 800 „ n 18288 a 42 


These figures show plainly that for any number of lamps 
up to 100 it is better to use one transformer rather than a 
number of smaller transformers; above 100 the gain is not 
so marked. 

In the discussion, Mr. WM. STANLEY, jun., remarked 
that the most efficient transformer would be, he believed, 
the hottest that is, build a coil and get in it as much iron 
as possible. Prof. ELIHU THOMSON thought a transformer 
would run best if the iron were run as hot and the copper 
If the core were enclosed and the 
copper ventilated, we should. obtain the ideal transformer. 
Mr. STANLEY questioned if the transformer of the future 
would have inflammable material in it at all; he was 
making transformers with the copper embedded in a solid 
dieleetric, the section resembling that of a well-constructed 
cable. 

TRANSMISSION OF ELECTRIC ENERGY. 


Mr. H. WARD LEONARD read a paper on the “ Trans- 
mission of Electric Energy by Alternating Currents, and 
its Utilisation by Continuous Currents." He made the claim 


| that economical transmission of power over long distances 


necessitated the use of both alternate and continuous 
currents. The plant at the receiving end should be installed 
exactly as if to be driven by a steam engine, but should 
instead be coupled to a synchronous alternate-current 
motor, which should be started by a small storage eae | 
or other means. If one comprehensive plant were installed, 
he believed an enormous development of this system would 
immediately take place. 


HIGH-TENSION CURRENTS UNDERGROUND. 


Mr. E. A. LESLIE has an extremely practical paper on 
the underground conduits in New York for high-tension 
conductors. The “trunk” ducts are of iron pipe, mostly 
3iu. diameter, running to manholes 275ft. apart. Over the 
trunk ducts are two to four distributing ducts, with four-way 
manholes, 50ft. apart. The conduits are owned by the 
Subway Company. The companies Mr. Leslie is connected 
with use cables insulated with rubber compound. A copy 
of the specification is given of these cables. The manner 
of drawing in is explained. The proper jointing is regarded 
as a matter of paramount importance—unless made by an 
experienced man the joint shows nearly always less insula- 
tion than the cable. The following rule of the Subway 
Company, at one time impossible of compliance, is extolled 
by Mr. Leslie as the preventive of after-loss : 


Section 4.—Electromotive Force. —All conductors drawn into 


| and operated in the conduit, and intended to convey currents of 


an eleotromotive force exceeding 100 volts, shall have at the 
temperature of 75deg. F., an initial resistance of not less than 15 
megohms per mile per 100 volts electromotive force of current in 
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the circuit. Whenever the resistance of a conductor, as aforesaid, 
shall prove to be less than five megohms per mile per 100 volta, 
the use of that conductor shall at once cease, unless the actual 
electromotive force in ite circuit be so reduced as to re-establish 
the foregoing ratio. 

This means that for a 1,000-volt circuit an insulation resist- 
ance before the current is turned on of 150 megohms per 
mile is required, and for 3,000 or 4,000 volts, 450 and 600 
megohms. These seem difficult conditions, but it is rare 
that the tests on the New York cables do not show three 
to four times this resistance, and these have remained 
nearly, if not quite, as high for two or three years. 
Examples were given. Tests are made every week with a 
portable reflecting galvanometer. The insulation, including 
arc lamps or converters, usually falls below this standard, 
but unless less than one megohm per mile, the condition is 
accepted. Lower than this, lamp or converter tests are 
made and the defect removed. e cost of house connec- 
tions is very high—appalling, to a man of overhead 
experience only. The cost of connections to city lamp- 
posts, including pipe, cable, and labour, is 110dols., say, 
£22, per post. Mr. Leslie goes into the financial aspect of 
the hire of subway ducts. The rental is 1,000dols. for 
distributing ducts, and 550dols. up to 900dols. for trunk 
ducts. e cost may be judged from the statement 
that the total rental of ducts exceeds the total for 
coal, oil, waste, and the salaries of chief engineer, engi- 
neers, firemen, coal handlers, and oilmen employed in 
the machinery department. He sums up the question 
thus: The underground system of lighting is perfectly 
possible on an extended scale ; it is less liable to interrup- 
tions than the overhead system ; it is less dangerous to life ; 
its cost is enormously greater; it is very cumbersome, and 
lacks flexibility ; and its cost precludes its extension to 
sparsely-populated districts, which must either be supplied 
by overhead wires or abandoned. 


TRANSMISSION OF POWER FROM NIAGARA. 


Mr. CARL HERING read a paper on the “ Transmission 
of Power, with Special Reference to the Frankfort Plant.” 
The paper first described the apparatus used on the Lauffen- 
Frankfort transmission, and gave a lucid explanation of the 
three-phase current. Mr. Hering closed his lecture with 
the following passage : 


“The Oerlikon Company gives the following figures 
regarding the cost of the plant : Assuming the 300 h.p. is 
developed at Lauffen, and that all the energy received in 
Frankfort was converted into light, the cost of the plant 
per effective horse-power measured at the terminals of the 
amp will be about £56, of which £47 is for the line alone. 
These figures appear high, but it must not be forgotten 
that in this particular plant there were conditions which 
would not be likely to occur in practice—namely, relatively 
small power on the ene hand, and exceedingly great dis- 
tance on the other, both of which factors naturally increase 
the cost per horse-power. It may be of interest to state that 
Mr. Dobrowolsky, of the Berlin firm, states that he would 
be willing to bid on the contract to transmit 1,000 h.p. or 
5,000 h.p. from Niagara to Chicago, a distance of about 
500 miles. He proposes to use 40,000 to 50,000 volts, and 
claims that an efficiency of 60 to 75 per cent. could be 
obtained without difficulty." 

He also adds the following: I received this morning a 
letter from the Zurich people, the Oerlikon Company, who 
you may know have put in a bid for the transmission of 
power from Niagara Falls to Buffalo. They propose that 
the current generated at the Falls is to be such that both 
motors and lamps—arc lamps as well as incandescent 
lamps—shall be used. That is, the current shall be fit for 
motors, arc and incandescent lamps. They say the 
Drehstrom—that is, the rotary current—is at present, and 
will be for a long time to come, the only practical form of 
current to run large motors of a fair efficiency. They 
poe to use 50 periods in place of 40, which were used 
at Lauffen, because they say that 40 is too low to run arc 
lamps. Fifty is said to be the lowest at which arc lampe will 
run satisfactorily. The generating station would be composed 
of units of 5,000 h.p. each. The dynamos must therefore 
be of 5,000 h.p. According to the wishes of the turbine 
designers, the number of revolutions has been fixed at 250 


per minute. The diameter of the armatures has been fixed 
at 3} metres—that is, about 10ft. The armature is to be 
drum wound. I suppose that means the drum winding on 
the surface of the cylinder—that is, not across the ends, as 
we usually wind drum armatures in America, but wound 
as they very often do in European multipolar machines. 
The currents are to be 2,000 amperes in each of the three 
circuits, and the voltage 600 to 700. It has been found 
advantageous to revolve the armature instead of the 
maguetic field, in order to have a minimum weight on the 
vertical shafts. The weight on one of those shafts, by the 
way, is something very great. The shafts are 20ft. long, 
and the weight of the shafts together with that of the 
armature and turbine is a very great vo and must 
therefore be considered. The generators will have 24 poles. 
They will be separately exci The efficiency will be in 
the neighbourhood of 96 per cent.—that is, the efficiency 
of the dynamo, including exciting power. There will be 
two transformers, as it was not found practical to build a 
single transformer of 5,000 h.p. The transformers will be 
artificially ventilated, and only the high-pressure coils will 
be placed in oil. These transformers will raise the potential 
to 25,000 volts. ‘This,’ they say, ‘is no longer to be 
looked upon as an experiment. The cost of the line will 
be about 100,000f.—(that is, £4,000)—an almost trifling 
part of the whole for the total distance. It is a simple 
pair of copper wires—that is three pair of copper wires 
on poles, the cheapest kind of a line. to the 
line we propose not to carry any more than one or 
two units of 5,000 h.p. on one line of poles for a number 
of reasons, A 5,000 h.p. or 10,000 h.p. can be conducted on 
wooden poles at a very moderate initial cost of plant. The 
lines would terminate in one or more step-down transformer 
stations that would supply current of 1,800 to 2,000 volts 
for municipal and street lighting in the shape of alternating 
currents to be transformed down to the suitable lampvoltage, 
as is the case in the present transformer systems. The 
cost of the electrical part of the proposed plant, includin 
the generators, exciters, and transformers at both ends o 
the line, would be about 180,000dols. (£36,000) for each 
unit of 5,000 h.p. with an efficiency of 84 per cent. at the 
low-pressure terminals of the secondary transformers. This 
reduces to 36dole. (£7. 5s.) per horse.power. The cost of 
theline is about 4dels. (16s. 8d.) per horse-power, which 
is about 10 per cent. of the whole.'' 


At the close of the lecture Mr. Hering showed a number 
of magic lantern slides illustrative of the Frankfort-Lauffen 
apparatus, line, exhibition, etc. 

rof. ELIHU THOMSON expressed himself in favour of 
the three-phase system, with underground wires in oil, 
which could be run up to 100,000 volts. 

Mr. L. B. STILWELL preferred a two-phase system for 
combination work, where motors and lights were required. 

Mr. C. S. BRADLEY spoke of his pioneer work in the 
rotary-current system, stating his preference for three- 
phase currents. 

Mr. STANLEY said it would be interesting to members to 
know thata 15,000-volt line was working at Pittsfield using 
20 h.p. The striking distance is twice as great at this than 
at 10,000 volts. Within an inch or two of the ground there 
is a miniature aurora borealis, and the current will go right 
through a dry deal board without affecting the current in 
the slightest. They had undertaken a contract to transmit 
400 h.p. a distance of 28 miles. The Dobrowolsky 2-h.p. 
motor, he was informed, required 4,200 watts to run at no 
load, and 14,000 watts (10 times its rated oapacity) at full 
load. Of the current apparently applied, 14,000 watts, only 
1,500 watts are actually useful. The Tesla motor uses 6 
of its full load current to run empty, and ‘7 of this is 
usefully applied; so that about 7 x 6 x the total energy 
is required to run the motor. The synchronous motor has 
ene serious defect, that if overloaded much it is liable to 
burn up. l 

BOILER FIRING. 


% How to Fire a Boiler" was the title of a paper by Mr. 
R. HAMMOND. Amongst other things, he said: Experi- 
ment has proved that bituminous coal requires 150 cubic 
feet of air per pound of coal for good consumption. An 
excess of air results in a waste of heat which is carried into 


the flues and chimneys, and often a greater loss than the 
insufficiency of supply of air to produce good combustion. 
In my experience for steam plant boilers carrying 801b. 
to 160lb. of steam, I find that at least 20lb. of bituminous 
coal should be burned per square foot of grate per hour, 
and the air spaces of the grates should not be less than 50 
per cent. of the grate area; if the grate surface is so large 
that only 10lb. of coal is consumed, it would be more 
economical to reduce the grate surface and burn not less 
than 201b. with good draught, thus securing a good com- 
bustion, The same weight of coal burned on a large grate 
would not be as economical, on account of the low tem- 


rature; the temperature of the furnaces should not be | 


ess than 3,500deg., and the ratio of the draught area 


through the tubes or flues should not be less than one-sixth | 


nor more than one-fourth of the grate surface, and the pro- 
dan of the grate surface should be at least as 35 to 1. 


e steam users should see to it that all parts of their 


boilers and settings should be of equally as good proportions 
for strength and economy as their engines; employ good, 
intelligent firemen as 0 as engineers, and see that both 
produce good indicator cards.“ It was insisted that intelli- 
gent firemen should be engaged and well paid; this would 


result in a reduction in the pounds of coal per lamp lighted. | 


Judge ARMSTRONG in the discussion suggested that a 
“bureau of firing" should be organised. 


OVERHEAD CONSTRUCTION, 


Mr. E. F. Peck, in a paper on overhead construction, 
dealt with the practical side of this problem—the building of 
wire-towers and the running of overhead circuits, Refer- 
ring to the poles, he said his attention had been 
recently called to the Haskins process, which seems to be 
highly successful. This process consists in the placing of 
timber in an air-tight retort, and subjecting it to the heavy 
pressure of superheated air, which permeates the whole 
section, thereby accomplishing the same result as a charring 
process, without altering any of the chemical properties of 
the wood. Joints should be soldered on all electric light 
circuits. He had found that wrapping a joint with tin- 
foil and then covering with a good rubber tape make a good 
substitute for soldering, easily applied, for temporary work. 


The report of the Committee on Underground Conduitsand | 


Wires was read, describing various American and English 
systems. It was agreed the experience has been too short 
to give a fair comparison of cost between aerial and under- 
ground conductors. 

The Committee on Safe Wiring recommended that the 
rules should be amended by prohibiting inside conductors 
being laid in plaster or cement in a room where inflammable 
gases are used; that the lamp and socket be enclosed in a 
vapour-light globe; that interior conduits must not be 
made of any substance liable to be injured by plaster or 
cement. 


The report of the World’s Fair Committee was also read. 
Papers were also read, entitled : 


“Electric Lighting from a Financial Standpoint,” by 
Mr. Erastus Wiman. 


„Transmission of Power,” a mathematical paper dealing | 
with the transmission of power from the consumer's point 


of view. 

“From the Tannery to the Dynamo,” by Mr. Charles A. 
Schieren, being the natural history of a belt. 

„Construction, Safety, and Operation of Switchboards,” 
by Mr. M. C. Sullivan. 

“Franchises for Quasi-Public Corporations" by Mr. 
Allen R. Foote. 

“The Underground Construction of the Buffalo Railway 
Company,” by Mr. J. B. Craven. 


Electric Organ.—The Vicar of Meanwood Church, 
Leeds, has accepted the tender of Messrs. Abbott and 
Smith, of Bradford, for a new organ controlled electrically. 


The keyboard will be detachable, enabling the performer 


to play from any part of the church. The organ will 


contain 29 stops and 1,385 pipes, and will be blown by a | 


hydraulic engine. 
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WALSALL ELECTRIC LIGHTING. 
PARTICULARS OF REQUIREMENTS AND STATEMENT 
OF INFORMATION TO BE FURNISHED WITH TENDERS. 


The area proposed to be supplied with the electric light 
is coloured pink upon the plan. The length of the respective 
streets comprised in such area is as follows: 


Wolverhampton-street........... ..... ses A to B 1,600 
e B ag C MS 
Bradford-street to Vicarage-place.. ........ , € , D 1,500 
Vicarage-place to George-street ............ D „ E 946 
George-street to High-street ..... ............ E „ F 810 
Digbeth and High- street C ,, G 1,053 
Goodallabrenk, i.a eiim sema ani 588 Kr 88855 H „I 653 
Bridge-street (Upper I „K 615 
Bridge-street (Lower K ,N 427 
Leicester-street .. .. ......... bs N Sides K „ L 330 
Darwall- street L „M 229 
e rio dts eo in cased C „ N 138 
The Bridge ......... TETTE FPP Ó Mi N 181 

Total. 9,430 


It is suggested, with a view to economy, that the 
enerating station may be placed at the gas works in 
olverhampton- street, which are the prora of the 
Corporation, but the contractors are at liberty to suggest 
any other site that may appear to them to be more suitable, 
giving their reasons for so doing. A plant is required 


| sufficient for the demands of 3,000 60-watt lamps wired, 


and regard should be given to the fact that power may 
also be required for small motors, and reasonable provision 
should be made for this and also for future extensions. 
The works comprised in the tender are to be divided into 
four sections as follows : 


BUILDINGS. 


Section I.—The buildings are not desired to be of a 
highly ornamental character, but must be plain and good 
in all respects, Plans and details of such buildings as may 
be necessary for boilers, engines, and dynamos must be 
supplied, room being left for an extension of plant in each 
section. 

BOILERS AND ENGINES. 


Section II.— Details of these are to be given and a 


| guarantee as to evaporating power with the ordinary coal 


of the district. The canal company's water, which may 
be used, is not good. Full particulars of these to be 
supplied, and a guarantee of horse-power per stated amount 
of steam at average working load. State make, speed, and 
guaranteed insulation. State the amount of coal that will 
be used per electrical horse-power generating at quarter, 
half, and full load. Give full particulars of all instruments 
to be supplied, and what switching apparatus would be 
provided. 
STORAGE. 

Section III.—lf storage is included give particulars as to 
make, maximum discharge, and capacity, and specify 
particulars, including the necessary arrangements for 
switching and regulating. 

MAINS. 


Section IP.—Supply full particulars of these, stating 
sectional area, how insulated and guaranteed insulation, 
resistance per mile when laid. Give particulars of pro- 

ed system of laying, also of joint and test boxes. 

parate ppa must be given in the tender for each section, 
The whole of the work to be carried out in accordance 
with the provisions of the Walsall electric lighting order 


| of 1890, and to the satisfaction of the Council and their 


electrical engineer for the time being. A price must also 


| be stated in the tender for running for six months after 


completion, contractors paying all expenses excepting fuel 
and water. 


Cost of Carbons.—Mr. James Blake, managing 
director oi the Fareham Electric Light Company, states 
that the cost of their arc lights last year, on a basis of 
2,000 hours, did not amount to £2 per lamp for carbons, 
and the total cost of carbons and attendance did not exceed 
£2, 10s. per lamp. 


irs 
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for some years to use oil. 
| and worked telegraph cables in England many 


| free to use the system. 
whether this matter of priority really affects the 


IMPORTANT. 


RE BRISTOL ELECTRIC LIGHTING ADVERTISEMENT. 


After our advertisement pages had been printed we received certain correc- 
tions, which are to the following effect: line 8 read, “steam dynamos with 
Willans engines"; line 9 read, Lancashire boilers"; line 14, after boilers, 
Insert and boiler makers only will be permitted to tender” - after 25th inst., 
line 19, insert "on payment of £3 for each specification, which will be returned 
c Sores ZA Pane Sermon Pe eni 


OIL INSULATION. 
The time of oil as an insulator is coming upon us. 
So much may be judged from the signs of the times. 
The use of oil, especially heavy rosin oil, on elec- 


8 
| trical work has been long advocated by us, and we 


have devoted many articles to the description of the 
process of running cables in oil brought prominently 
forward by the late Mr. David Brooks, the system 
now in the hands of Messrs. Johnson and Phillips. 
The demonstrations by Brooks have, no doubt, had 
their effect,but, practicable as he showed the use of oil 
insulation to be, the employment of it on any large 
commercial scale has hung fire. It has required 
the work of Ferranti and of Tesla to draw the 
attention of the world to the advantages of very 
high potentials, and in these cases the great advan- 
tages of oil insulation become apparent. Neces- 
sity is, we all know, the mother of invention; 
and when circumstances require a process to be 
discovered, man seeks, and always finds. Some- 
times, however, he finds it too early, and 
no use can be made of his researches. This has 
been the case with oil insulation, for it appears the 
advantages of this method of insulating cables were 
perfectly well known, and methods for its use even 
patented, by one of the greatest and one of the most 
modest of our present electricians, Prof. Hughes, 
who already, in 1859—over thirty years ago—as 
stated in his paper given last week, had fully tested 
and recognised the advantages, not only of oil, but of 
rosin oil for insulating purposes. Many electrical 
engineers who had never before perhaps given the 
matter more than a moment’s thought must have 
recognised, after witnessing Tesla’s experiments with 
his high-tension transformers in oil and Prof. Hughes's 
simple but highly interesting experiments with faulty 
wires in a tube of oil, that the high insulating 
power, together with the absolute certainty and 
ease of repair of fault, will stand them in the 
greatest stead in the coming problems of high- 
tension current transmission. Mr. Ferranti has 
long recognised its value, and his junction and 
transformer boxes have been built, we believe, 
Brooks himself laid 


years ago, and several installations have since 
been fitted with oil-insulated cables—amongst others 
at Keswick. The statements and experiments of 
Prof. Hughes will, of course, turn the attention of 
cable manufacturers to the more extended use of 
oil, and many who have credited Brooks with 
absolute priority in this question will now feel 
It is doubtful, however, 


question very much after all, for a principle cannot 
itself be patented, and therefore anyone is to this 
extent at liberty to use oil—and rosin oil. The use 
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of oil has, however, its limitations and its regula- 
tions, and these must in practice be strictly com- 
plied with. Any patentable apparatus or methods 
may therefore to this extent still hold good. 
Even were this not the case, those who have 
tried and worked the method must necessarily 
be those who know most about it, and therefore 
we can see that the eulogy of oil by Prof. Hughes 
and by Mr. Tesla will redound to the advantage of 
the firm who have been pioneers in this system. 
The extended knowledge and recognition of the 
advantages of oil as an insulator cannot but cause 
its increased application in the future to high-tension 
conductors generally, and may materially aid in the 
solution of that most difficult problem, the thorough 
control of high-tension current. For such a con- 
summation all the names which are associated with 
this important investigation will deserve the fullest 
credit—a great part of the credit, asin so many other 
electrical inventions, devolving upon the honoured 
name of Prof. Hughes. 


ALTERNATE-CURRENT MOTORS. 


One of the most interesting and suggestive papers 
we have seen recently is that by Mr. Wm. Stanley, 
jun., on “ Alternate-Current Motors," read before 
the Buffalo meeting of the National Electric Light 
Association, which we give in full. Suggestive as it 
undoubtedly is, most of the statements made dealing 
with the manufacture of a practical alternate-current 
motor are of processes which ‘‘ cannot be disclosed 
at present." The author seems to have obtained 
some very definite results, his idea being to produce 
a motor—a ' condenser" motor—which will run 
on an ordinary alternate-current circuit. The field 
winding is connected in series with & condenser. 
The armature, though wound specially, is substan- 
tially the same as & continuous-current armature, 
but is surrounded with copper bands, whose function 
is to take oppositely-induced currents (the loss 
being small, these currents preventing any 
magnetising effect or loss by hysteresis. The 
motor uses currents differing in phase, but 
obtained from an ordinary alternate-current circuit. 
Mr. Stanley and Mr. Kelly have discovered an 
entirely novel and complete solution to the problem 
of splitting a current from & single transformer into 
two currents varying in phase to any degree desired. 
The method of doing this is to be published shortly. 
Tesla motors could then be run on any ordinary 
alternate-current circuit. The Tesla motor for 
the past five years," says Mr. Stanley, has been 
waiting for one thing only to develop it—a current 
splitter—and we have found it." English electrical 
engineers will be glad to learn this, and alternate- 
current supply companies will draw breath with relief. 
The system, besides the special winding of the 
armature, embodies the use of condensers, and the 
most serious question was to find a suitable con- 
denser. Here, again, we must take Mr. Stanley 
on trust. He has tried glass, which breaks 
eventually even at 1,000 volts; vulcanite is unsuit- 
able from the metal chips or other impurities always 
present. Messrs. Stanley and Kelly have succeeded 


277 


in producing what they term “films” from 003 
to 006 of an inch thick that withstand with 
certainty 1,000 to 3,000 volts; condensers made with 
these films do not heat, show no residual charge, 
are cheap to manufacture, and, it is believed, do not 
deteriorate. As before, the processes of manufacture 
cannot be disclosed at present. The condenser 
motors start at full torque, run to a definite speed, 
and behave like continuous-current motors under 
load. Self-induction is almost entirely eliminated, 
and the efficiency, though low (40 per cent.) for small 
motors, reaches 75 per cent. for 2 to 5 h.p. motors, 
and will be still higher for larger sizes. Mr. Stanley 
may well be congratulated on his investigation, fuller 
particulars of which will be awaited with great 
interest. 


TAUNTON. 


It 1s well known to most of our readers that all 
parliamentary action relating to electric light con- 
templates the possibility of the local authority doing 
the work itself, or at some period after the work has 
been done by others, taking it over as a going con- 
cern. The example of Taunton is perhaps not 
exactly analogous to the taking over of an installa- 
tion from the concessionaire of a provisional order 
or license, but it is a case where a central station 
has been equipped and carried on by private enter- 
prise, and where now the local authority is consider- 
ing the advisability of taking it over. Our opinions 
as to the local authorities doing the work themselves 
are well known, and unfortunately, as some consider, 
are not accepted by the mass of the industry. We 
have always contended that the best way to carry out 
central station work is under the local authority, and 
not by private companies. The next best way is by 
means of a local company, and this generally finds 
favour. The local authority possesses great advan- 
tages, which should lead to diminution of initial 
cost and of cost of maintenance. Sanitary, water 
supply, and lighting matters are just those matters 
with which the local authority should deal, because 
each one affects the general welfare, and the aim 
should be to benefit everybody, and not contri- 
bute to the gain of individuals. At any rate, 
the fact remains that local action in electric 
lighting matters is contemplated. Taunton was, 
so to speak, the first town to really patronise 
electric lighting; it seems to be the first town 
to consider the taking over of a going concern. 
The mode of procedure will therefore be interest- 
ing to all who in the future have to follow in 
the same direction, hence we feel no hesitation in 
giving verbatim the report of the committee to be 
considered at the next Council meeting. It will be 
seen that the committee has been in communication 
with the Board of Trade, and has obtained from the 
borough surveyor an exhaustive estimate upon which 
to base conclusions. 


Calcutta —Sanction has been granted to the engineer's 
estimate for 11,553 pe eee and 1,393 rupees for a proposed 
electric light station adjoining the Halliday-street pumping 
station at Calcutta. 
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CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


SWITCHES AND THE CHATHAM ACCIDENT. 


SIR,—I was pleased to read your article on the Chatham 
accident. You are quite right; the high-tension current 
should never be led into the house, then there would be 
no necessity for a switch to cut it off. A high-tension 
switch cannot he made on a small scale to be safe, and if 
made large enough, and it must be double-pole, the cost 
would be a serious item in a small installation. As you 
say, many of the switches are bad—condomnably is scarcely 
the word; cut off the con and you are nearer to it. A 
high-tension switch should be built on broader lines: the 
contacts should be further apart, the opening of it so far 
that the arc cannot follow, and the handle more like a rail- 
way signalman's lever, only made of wood; a man could 
then pull off a 2,000-volt switch without fear of burning 
his hands. Designers of these switches should study the 
arrangement on the Thomson-Houston switchboard at the 
Crystal Palace.— Yours, etc., W. 


SIEMENS CABLE TRANSFORMERS. 


SIR,—Às some mention has been made recently of the 
Siemens cable transformer in your journal, it may be of 
interest to know that on April 3, 1886, I patented (No. 
175,242) in France, a similar transformer, consisting of a 
stranded iron rope surrounded with two separate windings 
of copper wire. 

I should be obliged if you can find space for the insertion 
of this letter in your columns.—Yours, etc., 


Baden, March 7, 1892. C. E. L. BRowN. 


ASSOCIATION OF MUNICIPAL ENGINEERS. 


A meeting of the Incorporated Association of Municipal 
and County Engineers was held on Friday and Saturday 
last. A paper was read by Mr. William Weaver, M.I.C.E., 
on Saturday before the members meeting in the Kensington 
Town Hall dealing exhaustively with the vestry work of 
Kensington, from which we extract the following para- 
graphs dealing with electric lighting : 


“The whole of Kensington is within the area supplied 
by the Gas Light and Coke Company, and the author gave 
etails as to number of lamps and cost. With regard to 
the Electric Lighting Act, the author advised the Vestry to 
apply for a provisional order and go in for the work them- 
selves, a course since adopted by the Vestry of St. Pancras. 
Looking to the enormous amount which would have to be 
raised, and the probable discontent of residents in districts 
outside the first areas lighted, the Vestry deemed it prefer- 
able to divide the parish into six areas, which have been 
allotted to five companies—viz. : London Electric Supply 
Corporation, Limited ; Notting Hill Electric Lighting Com. 
“pany, Limited ; Kensington and Knightsbridge Electric 
ighting TEN Limited ; Chelse Electricity Supply 
Company, Limited ; and the House-to-Houso Electric Light 
Supply Company, Limited. The last-mentioned company 
undertakes the lighting of two areas. The system of 
supply adopted by the whole of the companies (except the 
House-to-House arn is arranged on the low-tension 
system. The House-to-House Company’s system is an 
ternating-current, transformer high-pressure supply, with 
dues preenure service lines from distributing mains, and 
transformers on consumers’ premises, reducing the current 
to low tension. The provisional order granted to this 
company contains a condition, that so soon as the amount of 
supply in the district appears to warrant it, the compan 
may be called upon by the Board of Trade to establis 
distributing stations and lay distributing mains worked at 
a low pressure. About 15 miles of roads and footpaths 
have been opened up for the purpose of laying electric 
mains in the parish. In some cases the conductors.have 
been laid in brick or concrete culverts ; in other places, 
Callender bitumen tubes or iron pipes have been used. In 


THE ELECTRICAL ENGINEER, MARCH 18, 1892. 


laying the mains numerous difficulties have to be sur- 
mounted—in fact, in some streets it has been a matter of 
extreme difficulty to find space in which to lay the mains. 
The author is strongly of opinion that all main roads, at 
any rate, should have a subway for the reception of mains, 
etc. If such subway was built simultaneously with the 
construction or reconstruction of the sewer, the additional 
cost would not be great; there would be no extra exca- 
vation, the additional cost would be for the brickwork only, 
plus the necessitated extra surplus earth to remove, and if 
the excavation was in sand, such surplus earth would form 
a credit. Stoneware pipes for the reception of the gas and 
water services and electric wires could be laid from subway 
to vaults, and if these pipes were laid in the drain trenches, 
the cost of the stoneware pipes would be the only extra 
cost beyond subway. The author is of opinion that if the 
cost of such subway works were defray oy a loan spread 
over 50 years, the various companies could be charged a 
rent which it would be economical for them to pay, and 
sufficient to return a profit on the outlay. At the same 
time the appearance of the roads and footpaths would be 
vastly improved, and the comfort and safety of the public 
enhanced.” 

* The question of destructor or no destructor was made 
an election test, and by a considerable majority the proposal 
to erect a destructor was condemned, and subsequently the 
utilisation scheme adopted. The author's reports to the 
Vestry were in favour of the erection of a destructor for 
consuming the non-saleable part of the house refuse, and 
the employment of tho waste heat in working machinery : 
first, for the washing of the refuse from flint and macadam 
roads ; and secondly, for the generation of electricity. The 
electric current generated could be used for street lighting 
or for propelling the dust-carts. The latter would effect a 
saviug of about a moiety of the manual labour now em- 
ployed, and would of course abolish the horses now employed 
chiefly in standing about with their nose-bags on to keep 
them quiet." 

VISITS. 


The first visit of the association was on Friday evening 
to the Crystal Palace Electrical Exhibition, and in order to 
keep a)l the visits under one head we refer to it here. 
The members began their inspection of the Exhibition 
about 5.30, in two sections, under the guidance of Mr. 
Crompton's engineer and Mr. H. Swan, assistant editor 
of the Electrical Engineer. A visit was first paid to the 
Machinery Department, where the large central station 
plant of Messrs. Crompton, on the low-tension system with 
accumulators, was inspected. The high-tension alternating- 
current system of the Brush Electrical Company was next 
visited, and the working of the large Mordey alternator 
driven by rope gearing as used at the Bath and City of 
London stations, was watched with great interest. Messrs. 
Siemens's large direct-current low-tension plant, as used at 
the Naval hibition, and destined for the new station 
of the St. James’s Company, came in for a share of 
admiration, though not running. Messrs. Davey-Paxman’s 
engine, driving the large Kapp dynamo constructed by 
Messrs. Johnson and Phillips, was regarded as another 
excellent example of central station work ; and the perma- 
nent engine and dynamos of the Gulcher Company, which 
light the Palace itself, was also visited. The motor- 
transformers, as used by Messrs. J. E. H. Gordon and Co., 
for supplying current from the Sydenham station to the 
exhibitors, was also inspected. A great deal of interest 
was manifested in the gas engines, especially those of 
Crossley, Wells, and the Stockport Company. An exhibit 
which all wished to see was the high-tension experiments 
of Messrs. Siemens Bros. Here illustrations were shown 
of the behaviour of direct and alternating currents, and 
the musical notes of the alternating current were heard in 
a telephone; but the most interest was aroused when the 
50,000-volt current was turned on in an overpowering, 
spluttering, and creeping shower of lightning flashes over 
a 2ft. sheet of glass, The strength of the current was 
illustrated by lighting a row of 500 lamps in series arranged 
upon a single wire. Music from Manchester and the Lyric 

eatre was next indulged in at the Telephone-room, 
and the huge screen of Edison-Swan lamps was seen alight. 
The illuminated waterfall and the kiosks full of lighted 
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lamps were most fairylike in their effect; the flashing of 
Crompton’s projector illustrated the search light; and the 
Crompton crane, lifting, travelling, and slewing at the same 
time, was witnessed with much interest. The Brush Com- 
pany's sets of combined engines and dynamos came iu for 
much admiration, and their quartz-crushing machine was 
seen in operation. The Siemens passenger and dinner lifts 
were inspected, and then the visitors wandered through the 
electrically-lighted furnished rooms in the gallery—exhi- 
bited by Messrs. Wallace, Allen and Manooch, Godfrey 
Giles, H. and J. Cooper, Rashleigh Phipps and Dawson, and 
Messrs. Faraday 1 Sons. 

The members on Saturday visited, among other places of 
interest, the West Brompton electrie lighting station of the 
House- to-House Electric Supply Company. Much interest 
was taken in electric plant at this meeting from the pressing 
importance of the subject. Mr. Hammond received the 
visitors personally, and explained the system used, of slow- 
moving engines driving alternators, adopted as a standard 
type of central station, and employed at Dublin and Madrid. 

he working of the alternating dynamos and the switching 
apparatus was explained, and attention was drawn to the 
fact that one dynamo had run 665} hours continuously 
without breakdown. 

The last visit of the day was to the Kensington and 
Knightsbridge electric lighting station, a visit which was 
greatly appreciated both from the interest of the station 
itself and the courtesy of the company's engineer, who 
very clearly explained the working. They had, he said, a 
number o 
dynamos; these could be sta at a few minutes' notice 
to supply the current. The low-tension current was used 
on the three-wire system, with accumulators. The switching 
was done upon a large regulating switchboard upon indica- 
tion of pressure on the voltmeters connected to wires from 
the distant points. The accumulator-room contained two 
sets of large lead-plate accumulators, Crompton-Howell 
system, each set sufficient to supply 3,000 lamps for an 
hour. Two further sets were placed in a sub-station at 
some distance. The cost of manufacture was about 3d. to 
31d. per unit, which with general charges amounted to 5d. 
or 54d. The price charged was Bd. per unit, and they sold 
all but 10 per cent. of that they manufactured. Lamps 
could be supplied within a radius of 14 miles on this 
system without sub-stations. There was no danger whatever 
at any part of the circuit. The members afterwards dined 
together at the Holborn Restaurant. 


THE BEHAVIOUR OF INSULATING MATERIALS 
UNDER THE ACTION OF HIGH-POTENTIAL 
DIFFERENCES. * 


BY H. BLECKLY BOURNE AND W. FOX BOURNE. 


Electrical engineers have recently been devoting a great 
deal of attention to the transmission of energy bi small 
currents at high pressures ; and it is clearly advantageous 
to increase the potential difference until the expense of 
insulating the v ani neutralises the saving in copper. 
The question of insulation is, of course, the main difficulty, 
for as we increase the potential difference many substances, 
which are ordinarily considered insulators, have to be 
regarded as fairly good conductors. Numerous experi- 
ments were shown to illustrate this point, the current 
being obtained from a Hedgehog transformer, capable of 


developing about 25 h.p. at 100,000 volts, which had been 


lent for the occasion by Messrs. Swinburne and Co. 

The question of sparking distance in air does not seem 
to be of any great practical importauce, but as it has 
recently been referred to, the following figures, obtained 
at Messrs. Swinburne's works, may be of interest: 

Sparking Distances Between Needle Pointa, 


P. D. m volts, Sparking distance in inches 
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Abstract of paper read before the Old Students’ Association Association 
of the City and Guilds of London Institute, at the Central Institu- 
tion, South Kensington, on March 11, 


Willans engines coupled direct to Crompton | 
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P.D. in volta. Sparking distance in inches 
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Sparking Distances Between Plates 2yin, Diameter, 


P.D. in volts. Sparking distance in inches 
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It was next shown that for overhead work at very high 
pressures even oil insulators of the best design are quite 
useless. Wires from the transformer were onset to 
the stalk and groove of an insulator which had been dried 
and filled with clean rosin oil; brush discharges imme- 
diately occurred over the surface of the porcelain, and 
when a P.D. of.60,000 volts was reached a spark jumped 
from the wire to the stalk. Two wires were near 
the ends of a piece of slate about a yard long, and sparks 

assed freely from the wires to the slate, and a sort of are 
amp was arranged with slate pencils for electrodes. A 
similar conducting power was shown to be possessed by 
vulcanised fibre and asbestos millboard. The discharge does 
not break down or perforate these substances; they behave 
exactly like conductors. A curious effect was shown with 
a long piece of slightly damp wood, numerous small arcs 
being formed, which finally ignited the wood. 

The experiment with the oil insulator, and other experi- 
ments shown, point to the fact that surfaces of insulating 
materials, unless absolutely clean and dry, have consider- 
able conducting power. A discharge may sometimes take 
place on the surface of a non-conductor across a distance 
much greater than the striking distance in air, and once a 
discharge has started an arc is formed. A cable insulated 
with a layer of rubber a foot thick might be useless for 50 
or 100,000 volts, if it had even a small crack. This 
creeping discharge was also shown by the now familiar 
experiment in which a pair of discs are separated by a 
large sheet of glass. In one of the experiments shown the 
glass did not break, though the discharge passed through 
it, and it was found that if there ever had been a 
perforation the heat of the arc had fused the glass and 
entirely sealed up the hole. 

The potential difference required to break down or per- 
forate insulators is quite a different matter from the dis- 
charge over their surfaces. A number of samples of broken- 
down insulators were exhibited. They were materials which 
had been tried for use in condensers, and were in the form 
of thin sheets of mica, celluloid paper impregnated with 
various resins and waxes, etc., and were about six mils 
thick; they had been perforated with potential differ- 
ences varying from 2,000 to 6,000 volts. A piece of 
cable W e with a layer of vulcanised rubber of the best 
quality, rather over lin. thick, was shown: it had with- 
stood 50,000 volts for 25 minutes. In such cases the time 
element is of great importance, and the dielectric is 
usually found to become very hot before it breaks down. 


| This fact indicates a very important difference between 


the effects of direct and alternating currents on insula- 
tors. Whenever, as in the case of a concentric cable, 
the two conductors are at all close together, we have a 
condenser which is being rapidly charged and discharged. 
Now in the case of most solid dielectrics there is a 
good deal of soaking in, and consequent loss of energy, 
which manifests itself as heat. This was made very 
evident in the case of a condenser which was tried at 
Messrs. Swinburne’s works, This condenser was made of 
sheets of tinfoil insulated with paper soaked in paraffin 
wax in the usual way; its insulation, measured with a 
steady E.M.F. of 240 volts, was about six megohms, and 


280 


the active surface of plates was 5,000 square inches. When 
it was connected across a 2,000-volt circuit, 1t was found to 
absorb more than a horse-power, so that a considerable rise 
of temperature was not surprising. But it was also noticed 
that its capacity rapidly diminished, and finally disappeared, 
which was, on investigation, found to be owing to the fact 
that the foil had melted and so become disconnected from 
the circuit. Another condenser, made with glass plates 
Poin. thick, broke down with 2,000 volts after about five 
minutes, apparently owing to internal cracks caused by the 
heat ea In the case of the sample of rubber-covered 
wire above referred to, the compound in which the braiding 
had been soaked, melted in five minutes, and the rubber 
became quite softened by the heat in about 15 minutes. 

This heating effect is much less in the case of most fluid 
insulators, but seems to be more important in oils having 
a high specific induction capacity. 

Some experiments were then arranged to show some 
actions of oils under high voltages, A plate was immersed 
in castor oil, and a point supported a short distance above 
the surface. On switching on the transformer a distinct 
depression was produced on the surface of the liquid. 
Two plates were then arranged, one over the other, 
separated bya layer of castor oil on which was floated 
some parafin. When the plates had a difference of poten- 
tial of 20,000 or 30,000 volts, the castor oil rose in a sort 
of hill, owing to the fact that its specific inductive capacity 
is higher tban that of paraffin, so that by its movement the 
capacity of the arrangement is increased. It was also 
shown that particles of sawdust in rosin oil were formed 
into chains, producing a discharge across a considerable 
distance. 

The experiments were concluded by sending the current 
from the transformer through a number of vacuum tubes. 
These were, of course, brilliantly illuminated, but the 
current was not maintained for more than a few seconds, 
as an intense heating of the glass and electrodes ensues, 
which usually breaks the tubes. This fact renders it 


difficult to measure the power absorbed, but it was esti- | 


mated, from the primary current and voltage, that a com- 
paratively small tube may easily be made to absorb about 
2:5 h.p. while giving a light of only a few candle-power. ' 
In the above-described experiments the potential differ- 
ences were measured by a direct -reading electrometer, 
kindly lent by Messrs. Swinburne and Co, This and the 
transformer are intended to be used for experiments to be 
shown by that firm at the Crystal Palace Exhibition. 


ALTERNATE-CURRENT MOTORS.* 
BY WILLIAM STANLEY, JUN. 


It is not my purpose in the present paper to enter minutely into 
the details of the various attempts that inventors have made to 
3 an operative motor. The historian who shall collect the 
ta necessary to trace the rise and growth of the alternating- 
current motor will find that the subject has been pursued by men of 
science in all parte of the civilised world, and he will be obliged to 
chronicle the fact that up to the present year no thoroughly prac- 
tical motor system has been worked out. The various plans sug- 
gested by inventore and by engineers may be classified into three 
hey are: First, motors operating in synchronism with 
e current alternations, having a field magnetisation produced by 
continuous currents with alternate currente applied to the arma- 
ture circuits, a type originally demonstrated by Hopkinson in 
1883; second, motors actuated by the inductive effecta of a 
rotating field upen closed armature circuits, first suggested by 
Mr. Tesla in 1887; and third, motors operated by alternate 
currente, in both field and armature, constituting one of the ty 
investigated by Mr. Kelly and myself. As far as I know, the first 
work on alternate-current motors in this country was undertaken 
at Great Barrington, 1886 and 1887, when I designed and built a 


synchronous motor, and a motor acting under the repulsive | 


currents obtained by periodically short-cireuiting armature coils 
while they were under induction from the field. One of these 
motors was designed in January, 1886. Prof. Thomson, in 1887 
and 1888, also produced motors of this type, and, what was of still 
more importance, he read a paper before the Institute of Engi- 
neers memorable for the clearness with which he treated the subject. 

In order to more clearly explain the troubles found in designing 
these and other alternating-current motore, I wish to call your 
attention to two of the properties possessed by circuita traversed 
by alternate or variable currents, When dealing with continuous 
currente we are accustomed to consider that the resistance of a 
circuit is determined by the area and length of the conductor, and 


* Paper read before the meeting of the National Electric Light 
Association, at Buffalo, Feb. 23, 1 


| alternators yet p | 
| excel as synchronous motors is, that the inductance or self-induction 
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by the specific material composing it. In dealing with alternate 
currente, it is desirable to extend the definition of the term 
resistance to a fuller meaning. "The term“ resistance,“ as you 
all know, is that property of a circuit which determines the amount 
of electrical energy disappearing per unit of current, the value of 
this property or resistance being obtained when the energy in 
circuit is divided by the square of the volume of current flow. 
When steady currents occupy a circuit, the resistance value is 
confined to the conditions which exist within the conductor— viz. : 
the resistance“ is proportional to the length of the circuit, in- 
versely proportional to its area, and dependent upon the kind of 
N When variable or alternate currents are applied 
to a circuit, the resistance proper may not be confined to the interior 
of the conductor, but may extend to its surrounding neighbour- 
hood, for with these changing currents work may be done outside 
of the conductor as well as inside of it, and, as the losses by 
hysteresis and by induced currents cause a disappearance of elec- 
trical energy, they may be defined in terms of the current flowing 
and a resistance factor. When alternate currents are used, this 
factor is always greater than when steady currenta flow, and while 
in particular cases the disappearance of electrical energy takin 
place outside of a conductor may be small, there are cases in whic 
the energy lost outside far exceeds the loss within the wire itself. 
Another point may be noticed. We are accustomed to think of 
the resistance of a wire as a fixed quantity; we say a circuit has 
10 ohms resistance, and we are in the habit of thinking that 
this value of 10 ohms is r constant and indepen- 
dent of the current flow, While this supposition is true for 
steady currents, it is not true for those of changing value. If the 
conductor carrying an alternate current is of small section less than 
jin. diameter, the internal resistance of the circuit remains nearly 
constant for alternate currents of the frequency we are accustomed 
to handle, while the external resistance, if I may be allowed to 
use such a term, increases with an increase of current and may 
increase as the square of the current, or faster. While I am aware 
that this treatment of the term “ resistance” is not in ordinary 
use, yet it is quite orthodox ; it has been defined by the mathema- 
ticians, and its use may be justified, as it is often instructive in 
comparing the losses taking place within and about a conductor 
occasioned by the flow of alternate currents, In designing alter- 


| nate-current motors, for instance, the loss of energy exterior to 
| the circuits has to be very carefully watched; for example, an 


alternating-motor armature wound in the ordinary manner might 
carry one ampere of current with very little loss other than that 
due to its interior or ohmic resistance, while 10 amperes might 
cause a loss exterior to the wire by hysteresis and eddy currents 
several times the ohmic loss in value, or the exterior resistance 
might become so great as to practica'ly prevent the flow of current 
to the value desired. 

The other property of a circuit carrying an alternate current to 
which I wish to allude is its so-called inductance, which is the 
property of inducing upon itself an E.M.F. The E.M F. thus 
produced combines with the other E. M.F.'s in circuit to determine 
the direction and value of the current st anytime. It is nob 
necessary for the purposes of this paper to trace out just why or 
how it happens that these E.M.F.'s are 3 or why they do 
not coincide in phase. By looking at the printed sheet, Fig. 1, 
you will find the diagrams which illustrate the phase differences of 
these E.M.F.’s; that marked I. is the E. M F. in a circuit which 
urges the current against the resistance of the circuit whether the 
resistance be within or about, or both within and about, the 
conductor. The curve marked II. indicates the relative position 
or phase— that is, time of How of the E. M. F. of self-induction— 


| which, as you see, is to the right of the first E.M.F., and, 


lastly, you will find the phase of E.M.F. developed upon a 
condenser when attached to a source of alternate currents. 

For the present it is only necessary to notice that Lwo of these 
E. M,F.'s, II. and III, have their maximum and all correspondin 
values at the same time, as, for instance, at the time, C, IL an 
III. are pirum in direction, A being + direction, B being 
direction, while the maximum value of each falla upon the same 
time line. 

Let us now briefly examine the various types of motors that 
have been suggested, and which I have classified in three types. 

It is well known that if an alternating dynamo be run until ita 
speed of alternation or frequency is approximately the same as 
that of the generator from which it is to be supplied, and if ita 
field is properly magnetised, it can be coupled to the generator by 
simply eloeing a switch; it will then fall into step with the 
generator, and will take load and behave in a very proper manner ; 
the trouble is to get it into step without employing costly or com- 
plicated appliances. If one attempts to start such a machine by 
commutating the current in the ordinary manner, he will find that, 
the current will refuse to flow in the field circuit, the inductance 
of the circuit keeping most all the current out. How to start a 
synchronous motor is a problem still unsolved, but Mr. Kelly and 
ge believe that we have found a solution. 

t is not to be understood that all dynamos will run as synchro- 
nous motors with equal satisfaction, for while the machines made 


| in this country will so run, they are not to be compared for this or 


multiple connected service with the Mordey machines made in 
England, Hn PE the re I consider to be the best-designed 
uced, The reason why the Mordey machines 


of the armature circuit is so low that the slightest tendency to fall 
out of step is instantly corrected by the necessary current flowing 
in the armature. 

If one attempt to couple two or more of our American alter- 
nators in parallel (I refer to surface-wound machines), he will 
find that a large false or useless current will surge to and fro 
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between the armature circuite ; this false current is due to the fact 
that when two alternators are put in parallel there are always 
short intervals of time, during which one machine leads and does 
work upon the other. This interchange of current between the 
machines tends to bring them into more perfect step. Mr. Mordey’s 
machines may be said to be always alert to correct any difference 
of phase—in fact, they may be imagined to’ correct each other at 
the first intimation of the lagging machine, while the American 
machines allow the laggard to fall a considerable distance behind 
before the necessary correcting current passes. 
ile many inventors were eagerly following their various lines 
of investigation for the purpose of producing an operative motor, 
Mr. Tesla had quietly worked out a new solution of the problem 
on an entirely novel basis, by inventing the rotating field—that is, 
the field produced by shifting magnetism, and producing it by 
alternate currents. Mr. Teela's motor is so simple and so beautiful 
in theory that many have doubtless wondered why it has not been 
brought into general use. If I correctly understand the subject, 
it has not been commercially adopted because of the difficulties in 
Opera ing it at the frequency generally in use in this country— 
„130 complete periods p. s.—and especially because thus far 
ial generators and circuits having phase-differing currents 
must be employed. There have been many ene to subdivide 
al currente into two or more currente differing in phase. 
Special arrangements of condensers for producing phase differences 
from a single source of supply have been worked out by M. Leblanc 
in France, and by Mr. Kelly in this country. As regards the 
motor itself, there are two drawbacks to its use which have not 
thus far been entirely removed. They result from the inductive 
effecta of the currente upon themselves and upon each other. 
To understand this matter in a practical sense, let us assume a 
Tesla motor having 300lb. of iron in ite field and armature to be 
ised. Suppose it to be supplied with a 16,000 alternate 
current at 300 volte pressure. We have 300 volts then applied to 
each of the two field circuits. We can count on the motor being 
etised to at least 20,000 C.G.S. lines per square inch of iron, 
which, with a loss of one watt per pound in hysteresis, would then 
represent an external resistance loss, that is, a loss outside the wire, 


of 300 watte, and a resistance of .300 watts In this case the in- 
ternal resistance of the copper coils may be made low and may be 


n : 

Now, it is evident that the netisation produced in the field 
will react upon the field Sls and will develop an E.M.F. of self- 
induction, and this E.M.F., as shown in Fig. 1, will be 90deg., or 
half a semi-period from the E.M.F. urging the current against 
the resistance ; let the value of this induced E.M.F. be 250 volts, 
pone E.M.F. urging the current against the resistance will be 
ound by 


applied E. M.F): - (E. M.F. of self-induction)? or 4/300? 250 
— 165 volte. 


That is to say. that of the 300 volte applied, 165 volte are used up 
in urging current to magnetise the motor when ít is doing no work, 
and 250 volte are available for inducing currente in the armature. 
If, as we have assumed, the loss due to hysteresis is 300 watts, 


then the current flowing would be 300 watte _ 1'8 amperes, and the 


165 volte 
resistance external to the wire 4 = ohms. 


I do not mean to say that these conditions are actual or cannot 
be improved; they ought to be. I present them simply to show 
that with this type of motor the full K. M.F. employed is not avail- 
able, as in the example, when with 300 volte applied, but 250 volta 
are available and 165 volta are lost. 

Moreover, it is necessary that a strong field etisation 
should be developed in a motor in order that a powerful starting 
torque may be had ; as a consequence, the field circuits of this motor 
must be composed of a comparatively small number of turns of 
wire (the flux or magnetisation in an alternating magnet bein 
inversely as the number of turns with a given applied EMF. an 
with & etic circuit of given reluctance) It might also be 
shown thatthe value of the field producing currentin these motors— 
viz., the current uired to run the motor empty—is largely 
dependent upon the air gap between the field and armature, the 
current at no load being greater as the clearance between the field 
and armature is increased. The Tesla motor then must necessarily 
have a false or lagging current at no load, and must expend con- 
siderable energy in the production of the rotary field by hysteresis 
lose, until someone, and Mr. Tesla as likely as anyone, shall find 
an iron without hysteresis and an air gap that does not require 
magnetomotive force. I understand that these motors require 
about 6 of the full load current when running free with a factor 
of lag of about 7, so that the actual percentage of energy required 
to run them free is, approximately, ‘6 x 7 = 42, or, say, per 
cent. of their full load en This is a rather serious matter 
when viewed from the standpoint of the station manager, for if the 
motor service requires 6 of its full load current to run free of 
work, then evidently 6 of the station capacity must always be in 
operation. There is another slight trouble with these motors, 
resulting from the fact that the coefficient of mutual induction 
does not keep up as the motor is loaded. This ay be explained 
by saying that the flux, and N the E. M.F. developed 
in the short-circuited armature ooils, decreases as the motor is 
loaded ; this decrease of induction affecte the speed of the motor, 
causing it to fall off with load, while it requires a larger current 
in the field to furnish an increased amount of work. Both of these 
difficulties, however, are very largely determined by the iae 
and calculation of the motor itself, and may be brought with 


working limite. I see no reason why this motor may not be made 
successful and operative by proper designing and careful study. 

The problem before those studying the alternate-current motor 
is, however, entirely independent of these difficulties. Had wea 
reliable means of dividing an alternate current into two currentes 
having the proper difference of phase Mr. Tesla’s motor would 
be made available and would be of great commercial value. Mr. 
Kelly and myself have found an entirely novel and complete 
solution to the problem. As far as we can discover it has never 
been attempted by any other experimenters. By the use of a very 
simple invention we are able to draw from a single transformer 
secondary two phase-differing currents, having any differences of 
phase we elect. These currents maintain their phases—that is to 
say, times of flow—independent of the amperage of the current 
and of each other. We can apply our invention at the station, 
splitting the primary current from the dynamos into two phase- 
differing currente, or we can lead the primary current through a 
transformer and split the secondary into two componente. 

I regret that I am unable to disclose the methods we adopt, but 
I hope to be able to publish our results shortly. Our method will 
then allow us to run the Tesla motors from the same circuits, and 
by the same generators that we now employ in incandescent alter- 
nate-current lighting. The Tesla motor for the past five years has 
been waiting for one thing only to develop it—viz., a current 
splitter, and we have found one. 

Mr. Kelly and I have invented what we call a ‘‘ condenser 
motor,” which differs radically from either of the above-men- 
tioned types. The problem which we have had in mind was to 
construct a motor which should be operated by existing alternate 
currents in exactly the same manner that we operate an ordin 
motor when supplied with continuous currents. To do this, it 1s 
necessary to construct a motor whose circuite do not possess 
(effective) self-induction, or, to put it another way, it is neces- 
sary to take away from the alternate-current circuits the effecta 
of the E.M.F.'s induced in them by their own currents, 
d renders unavailable a considerable part of the E M.F, 
applied. 

j will attempt to explain our shunt motor without the use of 
formulæ, illustrating the results obtained as best I can. 

Our motor has a laminated sheet-iron field, and may be made in 
any of the multipolar or bipolar types. The field winding is con- 
nected in series with a condenser to the secondary of a transformer, 
which, when fed from the station, furnishes the source of supply. 
The armature of the motor, although wound with a special winding, 
is substantially the same as a continuous-current armature, and 
surrounded by closed copper bands whose function I will describe 
later. The 1805 of the motor is, that, given the n 
magnetisation and armature current, the motor will operate as 
well with alternate as with continuous currents. Returning to 
the field circuit, let us glance at the function of the condenser. If 
the field windings were connected directly to the transformer or 
source of supply we should have two E.M.F.’s in circuit, combin- 
ing to oppose the E.M.F. applied by the transformer. Let the 
line A-B, Fig. 3, be this E. M.F., and let B-C be an E.M.F. whose 
value is found by multiplying the current (in the case assumed) by 
the resistance of the circuit. Dy resistance is meant the internal 
or ohmic resistance plus the external resistance due to hystereeis 
and eddy currents, then A-C is the E. M.F. of self-induction; the 
two E. M. F. 's, A-C and B.C, combine to always just balance the 
transformer E. M. F. 

Now, in any operative type of motor the E.M.F. A-C will 
always be greater than B-C, or simply the oppoeition of A-C will 
be so great as to practically obstruct & flow of current in the 
field. If, now, we could introduce a third E.M.F., such as C-D, 
which should always oppose A-C, we could neutralise the effect of A-C 
upon the time of flow and value of the current, which in that case 


would not be opposed by any E. M. F., except C, R, or -R. as in 


the case with steady currents. 

To get this third E. M. F. we insert a condenser whose capacity 
is so chosen that the field current will develop a potential upon the 
condenser terminals equal to the E. M.F. A- C; if the field current 
changes in value from time to time, it will change the values of 
both A-C and C-D (as these E. M. F. 's are in series connections) in 
almost the same ratio, and consequently these two E. M. F. 's, the 
one on the condenser and the other on the field coil, will always 
neutralise each other's effects, and the circuit will be left free to 
the current flow, as with continuous currents. Perhaps this may 
be made simpler by considering the resultant effects produced b 
a number of alternators coupled in series, Fig. 4. Let A, B, an 
C be these generators ; let them be all rigidly coupled to the same 
shaft, A being set on the shaft so that its armature generates an 
E.M.F. 90deg. away from that of B and C, while B and C are 
coupled to produce the same voltage at the same time and have 
their terminals opposed ; then B and C will exert no effect upon 
the circuit, for they will always neutralise each other. The E. M. F. 
of A corresponds to the transformer E.M.F.; the E.M.F. of B 
to the E. M.F. of self-induction on the field coil, and the E.M.F. 
of C to the E. M.F. on the condenser. In this way we obtain the 
necessary current to magnetise our motor unrestrained by the 
E. M. F. of self-induction. 

The next difficulty to clear up in order to operate our motor, is 
to get rid of the external resistance in the armature circuit. In 
order that a motor may operate economically and regulate properly 
for changes of load and current, it is desirable that the armature 
resistance should be very low. The principal resistance offered to 
alternate currents in an armature is, as before stated, due to the 
work outside of the armature wire in the iron core; these losses 
in the iron are occasioned by the 5 magnetination 
developed by the armature current. To remove loss of energy 
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we have had to destroy most all of the armature magnetism in the 
following manner : 

You are all aware that if & magnet coreis wound with two equal 
coils in opposite directions and is connected with a current source, 
the resulting magnetism will be only that due to the difference of 
the winding displacement, _and will be practically negligible. 
About our armature, see Fig. 5, we place close-circuited copper 
bands or wires, 80 disposed as to be parallel to the direction of 
current flow in the armature conductors. The currente flowing in 
the armature apathy induce oppositely directed currente in the 
stationary bands, and, consequently, the armature core is sur- 
rounded by two sheets of current during each wave of current 
flow ; the sheet of current on the armature flowing in one direction, 


while the current in the stationary bands flows in theo ite 
direction, thus practically preventing any magnetising effect, and 
oss by hysteresis and eddy currents in 


thus, also, preventing any 


tinuous-current motor. 
has an efficiency of 96 to 98 
motors ( h.p. and 4 h.p) the losses in the field and armature will 


should remain constant—as constant as possible. 
will give us a definite number of alternations, and will maintain 
that number, our motors will behave beautifully ; if the alternations 
change, the condenser E. M. F. will no longer exactly e 
lagging E. M.F. of self-induction and the fi 
an 


It ia not to be understood that the motor 
per cent. Far from it. In our small 
of from 


gregate to 40 per cent. In the larger 


t 
2 h. p. to 5 h. p. the loss will not exceed 25 per cent., vhilein the still 
larger sizes the losses will be much less. The problem of the 
efficiency of the motor is almost the same as the efficiency of the 
„5 and depends in large measure on the care and skill of 
esign. 


To operate our motors it is necessary that the speed of the dynamo 
If the stations 


the 
current will chan 
lag either positively or negatively. Mere change of E. M. F. 
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the core. Now, it can be shown that the work lost in the copper 
bands will be very small, providing the resistance of these bands 
be kept low, and we have found that this loss can be made as 
low as one-third of the inside or ohmic loss, a result which 
enables us, by proper designing, to make our armatures almost 
as efficient as those of the best direct.current type, with small 
additional expense. E 
One other point of advantage obtained by the use of the com- 
pensating bands should be mentioned : as the cross-magnetisation 
of the armature is practically destroyed there is no change of lead 
under variation of load, as there is no distortion of the field 
etism by the armature current. These results are eminently 
satisfactory. In describing the Tesla motor, I pointed out that 
there was & loss of voltage, or that of the voltage applied, & con- 
siderable portion was unavailable. In our motor, to 98 per 
cent. of the voltage applied to the armature is available, while the 
operating conditions are identically the same as found with a con- 
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will not interfere with the operation of our motors more than it 
would with any continuous-current motor. 

Fig. 6 illustrates the general ends arrangement of the motor 
system. The condenser is placed either upon the wall or under the 
motor in the base. The E.M.F. applied to the field is about 150 
volts ; the armature E. M.F. is either 50 or 10 volte. The E. M. F. 
on the condenser is, approximately, 750 volts. While this E. M. F. 
may appear excessive at first sight, there is no real anger from 
its use, as a contact across the terminals would instantly reduce 
the potential, and accidental contact is easily prevented by 
properly insulated wires. 
ere is one other type of motor to be mentioned—the series- 
wound motor. When operating any of the ordinary types of 
motors by alternating currents, it is 5 that the phan of 
the field magnetism must coincide with the phase of the E.M.F. 
applied to the armature circuit—that is to say, the field - 
netism must arrive at its maximum value at the same instant ti 
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E.M.F. applied to the armature arrives at ite greatest value; 
for if these two values do not coincide in time, the counter E.M.F. 
8 by the rotation of the armature will not directly oppose 
the E. M. F. applied to the armature, but will be skewed off one 
side, and consequently will allow a large false current to flow in the 
armature circuit. Fig. 7 illustrates the point, for suppose they do 
not coincide in phase, then A-B represents the maximum value of 
the alternating E. M.F. applied to the armature, and B-C represents 
the lagging magnetisation, which, as I have stated, should coincide 
with A-B; consequently B-S represents the counter E M.F. of 
rotation, which is, of course, directly opposed to B-C and should 
be directly oppose to A-B, or should occupy the position of B-E. 
It can be shown that D-F is the E.M.F. urging the current 
against the resistance of the armature, or C-R, while E-F, which 
is smaller than D-F, would be that E.M.F., providing the 
magnetism B-C coincide with A-B. All this simply means that, 
when operating a motor by alternate currents, the magnetism 
in the field should coincide with the E.M.F. applied to the arma- 
ture, or else thero will be a false current in the armature circuit. 
The condenser accomplishes this desired result in the shunt ty 
of motor ; in the series-wound motor the magnetisation necessarily 
coincides with the armature E.M.F., because they both accom- 

ny the same current. The series-wound type of motor, then, 
is the simpler to deal with ; let us examine it for a moment. If 
an alternate-current source be applied to a series-wound motor 
properly constructed with laminated fields, etc., the motor will 
run with feeble torque, and if one investigate the cause of this 
want of torque and power, it will be found at once to be due to 
the inductance of the motor; the E.M.F. of self-induction will 
greatly reduce the available E.M.F. applied to the motor, 
and consequently lower ite capacity to translate electric energy 
into mechanical power. We have removed this deleterious effect 
of the E.M.F. of inductance in the following manner: Fig. 8 
represents a motor having ite field and armature connáctel in 
series, while c is a condenser also connected in series ; the distribu- 
tion of the E.M.F. is given in the diagram. The transformer 
supplies the motor with current at 50 volts pressure, the E.M.F. 
of self-induction located almost entirely upon the field coil is 
assumed to be 60 volts, the E.M.F. on the condenser is, conse- 
quently, 60 volts for the current in circuit and the load on the 
motor, and consequently, if the current varies, then both the con- 
denser and self-induction E. M.F. vary in approximately the same 
manner, thus leaving the circuit to receive current from the trans- 
former and to do work. In my judgment, this type of motor will 
be of great practical use ; not only will these motors successfully 
handle all constant load problems, such as pumping, blowing, 
etc., but they will be exceedingly useful in crane and elevator 
work, while their service in propelling cars can hardly be 
estimated. In all cases where hand control is required, they can 
be gigni as successfully as continuous-current motors. 

The most serious question we have met in pursuing this problem 
has been that of finding a suitable condenser. It may be well to 
state that none of the ordinary types of condensers— viz., those 
made of paper, paraffin, glass, mica, etc. —are of the slightest use 
We have found that the residual charge in all the above-mentioned 
substances absolutely prevents their acceptance; this residual 
charge seems to depend upon the non-homogeneity of the dielectric 
and upon the want of an absolute contact between the plates of the 
condenser and the dielectric surface. When glass is used asa 
dielectric and a potential of 1,000 volts (average) is maintained upon 
the condenser, the glass heats rapidly until, finally, it is shattered 
to pieces. Condensers of glass, lien raised to a potential of 15,000 
volts, became phosphorescent, rapid flashes of light appeared in 
various parts of the glass, while they withstood the potential, which 
was only for a few moments. Vulcanite we find unreliable ; 
metallic chips are always present, and for this reason, if for no 
other, it fails to stand satisfactorily. We have succeeded in pro- 
ducing what we call ** films” from 003 to ‘005 of an inch thick, 
which will surely stand a potential of 1,000 volts. We believe that 
these condensers are entirely commercial, and that they will not 
deteriorate, while their cost per microfarad is quite low. So per- 
fect are they that they show but little trace of residual charge, 
tao do not heat perceptibly when in circuit for a long time, and 
withstand a potential of from 2,000 to 3,000 volts with a dielectric 
thickness of 006in. The processes of their manufacture will not be 
made public at present. 

Of the three types of motors mentioned in the beginning of my 
paper, I have but partially described one ; the other two can be 
worked out. We believe we know how to perfect the synchronous 
type; weexpect todoso. The Tesla motor is perhaps the simplest 
of the three to work out from the beginning, but, like all such 
problems, it requires study and careful investigation. The so- 
called multiphase motors, of which much has lately been written, 

no advantage over the two-phase type as devised by 
Mr. Tesla ; in fact, the two-phase motors are neither better nor 
worse, but the European multiphase motors appear to have 
been carefully designed ; the relations between field and arma- 
ture seem better, and, if they possess any superiority over the 
American rotary motors, it is derived from these conditions rather 
than from any new departure in the application of the three-phase 
currente. 

Mr. Kelly and I have produced motors which are operative on 
existing circuits. As we have stated, our motors start at full torque, 
run to & definite speed and behave exactly like direct-current 
motors under load. So perfectly does our compensating winding 
eliminate the E. M.F. of self-induction from the armature circuit, 
that thie circuit offers very nearly the same opposition to alternate 
currente of a frequency of 130 complete periods p. s. that it offers 
to continuous currente; there is, therefore, little falling off of 
speed due to the self-induction of the armature circuit—in fact, 


we can over-compound the motor by its own load by setting the 
brushes off the neutral point of commutation, thus changing the 
flux through the field. 

Your president has asked me to address you on the alternate- 
current motor problem, and I presume he expecte me to offer an 
excuse on behalf of the profession for not having placed in your 
hands a p motor adapted to your circuits before this time. 
I can only say that the problem has been a difficult one. There are 
80 many opportunities offered to alternating currents to dissipate 
their energy, so many more than are found with cor.tinuous 
currente, that one has to be very keen-sighted to avoid undue 
waste in constructing alternating machinery ; but, from tbe know- 
ledge already acquired, I feel convinced that the coming year 
will place the alternate-current motor more firmly on ite feet, and 
that before the year elapses many stations represented in this con- 
vention will be testing the accuracy of the statemente contained 
in this paper. 


LIVERPOOL LIGHTING. 


REPORT OF THE CITY ENGINEER. 


We quote the following from the Liverpool Courier of 
Wednesday : 


** What is to be the light of the future?’ is a subject which 
is being seriously considered both by corporate bodies and 
private individuals. A great commercial community like Liver- 
pool is deeply concerned in this matter, and the Corporation 
and the leading officiales have recently been giving it much 
attention. The Council not long ago passed a resolution: 
‘That the Watch Committee be instructed to consider and 
report to the Council as to the advisability and best method 
and probable cost of using the electric light in lieu of the 
present mode of lighting the city,’ and ‘That the city engineer 
report to the Lighting, etc., Sub-Committee.’ In pursuance of 
this, Mr. H. Percy Boulnois, the city engineer, has prepared an 
able and exhaustive report dealing with the whole subject of the 
suggested lighting of Liverpool by electricity. 

In commencing his report, the engineer thinks that it would be 
of interest to the committee and to the Council (as it will certainly 
be to the public) if he recapitulated the history of the question of 
lighting the public streets of Liverpool by electricity. It appears 
that this question first came before the Council on October 30th, 
1878, when a reeolution was passed directing the then borough 
and water engineer to report to the Council with reference to 
electric lighting, and its applicability for lighting the public 
streets. In January, 1879, the British Electric Light Company 
applied to the Watch Committee and obtained permission to give 
an exhibition of the electric light at the large lamppost opposite 
St. Nicholas’s Church, the company bearing all the expense. In 
the meantime the consideration of the report of the engineer 
was finally postponed in February, 1879, until the Corporation 
obtained an Act, at that time being promoted in Parliament, and 
which was entitled ‘An Act to make further provisions for the 
lighting of the Borough of Liverpool,’ and to ‘ extend the powers 
of the Corporaticn in relation to the supply of light by electricity.’ 
The primary object of this Bill seems to have been to confer upon 
the Corporation powers, for a limited period. to make experiments 
in connection with electric lighting, and to light certain portions 
of the city by electricity. The Act was obtained in due course, 
but its powers expired in September, 1884, and have not been 
renewed. In pursuance of the powers conferred by that Act, the 
Watch Committee, in September, 1879, directed the Lighting, ete., 
Sub-Committee to obtain plans, estimates, and tenders for the 
lighting by Secr of the east side of St. George's Hall, and the 
open spaces surrounding. 

„In October, 1879, the engineer was instructed to report to the 
Watch Committee as to utilising the Wellington column for the 
purposes of electric lighting, and also a site near the weighing 
machine house, Old Haymarket. This report was presented, when 
the then engineer pointed out that the concentration of the light 
had certain objections, and that the use of more numerous lighte 
of less intensity placed at moderate heights would produce a more 
satisfactory effect, and he suggested that four lights should be 
placed, one each at the Wellington Monument, the south-east 

rtico of St. George's Hall, the south-western tower of the North- 

Vestern Hotel, and the tower of the Imperial Hotel. But with 

reference to the lamp on the Wellington Monument, he pointed 
out that a very objectionable shadow would be thrown by the monu- 
ment unless two lights were provided, and which would be a wasteful 
mode of procedure. The cost of this lighting was estimated at £600 
per annum, if the engine employed at the Picton Reading-room 
was used to generate the power. The Watch Committee recom. 
mended the Council to adopt the engineer’s report, and asked the 
Library Committee to grant the use of their engine for the above 
purposes. On October 29, 1879, the Council granted the neces- 
sary permission. In November, the Library Committee passed a 
resolution postponing the consideration of the resolution of the 
Watch Committee until the electric lighting in connection with 
the Picton Reading-room had been brought to maturity. 

„Nothing further seems to have been done until October 12, 
1880, when the Watch Committee a resolution Fequeauing 
the late engineer to furnish a detailed report upon the subject o 
lighting the streets and places of public resort of the city by 
means of electricity, and the late engineer reported on the 
l6th November, 1880, to the Watch mmittee, and in this 
report he recommended that advertisements should be issued 
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inviting tenders for the lighting of various streets in the city 
by electricity for periods of three, six, or twelve months, at a fixed 
sum, to include all plant and working expenses ; and suggested 
certain streets and open s where a trial might be made A 
special meeting of the Watch Committee was held in the same 
month to consider the report, when it was approved. In December, 
1880, the engineer submitted tenders for ligl ting the open spaces, 
and the tender of the British Electric Light Company, Limited, 
was accepted. In April of that year the contract with the British 
Electric Light Company was finally settled and signed. In May, 
the engineer reported that the company had not commenced light- 
ing the streete, according to the conditions of their contract, 
and further delays were, from time to time, reported. There also 
rg to have been some difficulty in connection with 
€ overhead wiring, and an application was made 
the company, in October, 1881, for permission to lay the wires 
underground, which was declined. In January, 1889, the company 
withdrew from their contract. In May, 1889, the late engineer was 
directed by the Lighting, etc., Sub-Committee to report as to the 
best way of lighting the city by electricity, and the probable cost, 
distinguishing the lighting of some part, or parts, as an experi- 
ment, and also as to the comparative cost of lighting by electricity, 
and of obtaining the same amount of light by improved gas 
N and in September of that year he presen a 
short report upon the subject, dealing with the electric light- 
ing Act of that session, and stating that the experience of the 
cost of street lighting by electricity had been very small, and 
did not furnish sufficiently reliable data to base a comparison of 
cost as between it and gas, except that the cost of electric 
lighting, when confined to streets alone, greatly exceeded the cost 
of gas. The late engineer concluded his report by stating that in 
view of the numerous applications that mould be made for licenses 
or provisional orders under the Act of 1882 he did not think it 
advisable for the Corporation at present to take any action in the 
matter. 

„The Lancashire Maxim-Weston Electric Company, Limited, in 
January, 1884, commenced lighting certain streets with 20 pe 
and the late engineer reported from time to time upon this 
lighting. In April the company was wound up, and in June the 
gas lampes in the locality were religeted, from which time the 
electric lighting ceased. Nothing further seems to have been 
done until the year 1888, when the Liverpool Electric Supply 
Company, Limited, obtained a license authorising them to erect 
and maintain electric lines and works, and to supply electricity 
within the city of Liverpool, and afterwards in the year 1889 they 
obtained a provisional order. | 

* Mr. Boulnois gives the result of enquiries made with regard 
to street lighting in other places. Replies were received trom 
270 towns, with a result that out of the total of 348 towns com- 
municated with tbe engineer was only able to hear of nine towns 
the streets of which are partially lighted by electricity, and 14 
towns which had previously lighted some of their streets by elec- 
tricity and had Subsequent y abandoned it for various causes. 

* Coming to the immediate question as to the advisability and 
best method and probable cost of using the electric light in lieu 
of the present mode of lighting in the city of Liverpool, the engi- 
neer expresses the opinion that there is no necessity for replacing 
gas by electricity, unless a largely increased amount of light is 
secured, or the same amount of light can be secured at a less cost. 
The factors which so largely determine the preference for electric 
lighting inside buildings—such as 5 and heating of the air, 
consumption of oxygen, artistic effect, etc.—do not apply where 
open street lighting is concerned. As to the best method, the 
engineer is of opinion that the best electrical method at present 
known is that of lighting the streets by means of arc lamps 
of from 1,200 c.p. to 2,000 c.p. (nominal) each, placed at such 
heighte and in such positions as will secure the maximum 
effect of the light. With regard to the probable cost of using 
the electric light in lieu of the present mode of lighting the 
city, it will be seen, on reference to the 1 reports on other 
towns, that the introduction of electric light in place of gas lam 
invariably costs more, but this cost is accompanied by greatly 
increased efficiency of illumination. 

„The engineer is of opinion that overhead wiring would not be 
for one moment tolerated in Liverpool as a permanent means of 
supplying energy to the lamps; consequently his estimates are 

upon underground cables, and include lamps and standards 
of an ornamental character. The estimate is as follows: First 
cost : electric installation, including land, buildings, machinery, 
dynamos, etc., cablos, arc lamps, and standards, say, £35,750; 
annual cost : supplying energy to and maintenance and cleaning. 
etc., of lamps for the district shown on plate No. 2 accompanying 
this report, less contribution from the Mersey Docks and Harbour 
Board for lighting the landing stage, etc., £7,900 ; interest and 
sinking fund on £28,650, say, £1,958; total estimated cost per 
annum £9,858.” š 


WALLASEY LIGHTING. 


The following is the report of Mr. A. Bromley Holmes, 
M.LC.E, to the Wallasey (Cheshire) Local Board : 


In reply to your request for a report as to the FE n 
and cost of lighting your district, or any section of it, with the 
electric light, utilising any power that might be available at 
Seacombe and Egremont ferries, and also as to how far the pro. 
posed new gas works could be utilised for both gas and electrical 
works, I beg to submit the following for your consideration. 
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I have been furnished with a map of the district, and have 
inspected the site of the proposed new gas works, and made 
myself 5 with the princi residential and business 
districts where the electric light might be required. I have also 
inspected the plant at the Seacombe and mont ferries. Ample 
8 for a generating station could be without inconvenience pro- 
vided at the new works, and as for a scattered district, like the 
one under consideration, a high-tension system of distribution 
would be necessary, the position of tho gas works would not be 
unsuitable for such a station. The plant now in use ab the 
Seacombe and Egremont ferries could not be utilised for electric 
lighting. There is no engineering difficulty in supplying tho ligas to 
any portion of your district in which there might be a cient 
demand for it. As the cost of lighting the streets by electricity 
would exceed the cost of lighting them by gas, I assume that you 
would not entertain any scheme which did not offer a reasonable 
prospect of remunerative return on the capital expended from the 
revenue to be derived from private consumers. It is therefore 
necessary to consider: 1. e amount of capital expenditure 
E 2. The price at which electricity could be supplied. 
3. The demand that might be expected for the electric light. 

In my opinion the smallest station that could be worked with 
reasonable prospect of success would be one capable of supplying, 
say, 5,000 16-c.p. incandescent lampe, or the equivalent. e cost 
of such a station, including the necessary distributing mains and 
transformers, engines, dynamos, and all accessories, complete 
ready for work, I estimate approximately at £30,000. This 
sum includes the cost of the necessary buildings, but not of 
the land. From a station of this size in full operation you 
should be able to supply electricity to the public at the 
price of 7d. per Board of Trade unit, covering all working expenses, 
and providing 34 per cent. interest on capital expended and a 
redemption fund of, say, 3 per cent. Electricity at 7d. a unit is 
practically equivalent to gas at 6s. per 1,000 cubic feet. I under- 
stand the present price of gas is 3s. per 1,000. The matter therefore 
seems to depend on whether a sufficient number of consumers can 
be found to adopt the electric light at a cost about double that of 

The advantages of the electric light as regards health, com- 
ort, and cleanliness are so great that in Liverpool and other ge 
towns there is a large and rapidly increasing demand for the 
electric light at higher prices than that named above. I ought to 
int out to you that although the cost of electricity would be at 
ret double that of gas, there is no doubt that this cost will be 
gradually reduced (especially when the incandescent patente 
expire in 1893), and it is reasonable to anticipate that within a very 
few years electricity will be supplied at a cost equivalent to the 
present price of gas. In my o you would be justified 
in undertaking the supply of electricity if you could obtain 
applications in the first instance for, say, 2,000 lampe, provided 
the applications were from consumers grouped closely together at 
two or three points in your district. The cost of laying down 
mains for such a small number of SE. if scattered over & large 
area, would be quite prohibitory. think it probable from my 
inspection of the district that there will not be at present sufficient 
demand for the electric light to make it worth while for your 
Board to undertake the supply, but this can only be ascertained 
by a canvass of the possible consumers. 


TAUNTON. 


The ee the report of the Joint Finance and Watch, 
Lighting, and General Purposes Committee re purchase of the 
electric lighting company’s undertaking, to be presented to a 
special meeting of the Town Council, to be held at the Council- 
chamber on Tuesday, the 22nd of March, 1892. 

Your committee report that the town clerk has been in corre- 
spondence with the Board of Trade and the Local Government 
Board, as to the purchase of the electric lighting company s 
undertaking, and the committee herewith present their letters. 
He has also had an interview with one of the heads of the electric 
lighting department of the Board of Trade, and has gone through 
the draft of their letter with him. In addition to the matters set 
out in the letter, the official informed him that a license might be 
obtained in about four months after the necessary advertisemente 
had been published, but that a provisional order could not come 
into operation until August, 1893 ; their fees on the order would be 
£50, a reasonable time would be allowed for the removal of the 
overhead wires, but ours being an exceptional case he could not 
say what time would be granted. In the opinion of the Board 
the order need not contain any reference to the purchase, but the 
town clerk informed them that the Local Government Board 
would require a full description of the property to be purchased 
in the onder: Should the Council decide to purchase, your com- 
mittee suggest that a license (which could be granted by August 
next) shall be obtained for a limited period, say three years, and 
that the Local Government Board be asked to hold an enquiry in 
the autumn of this year, and to give their sanction for a loan to 
be repaid in three years if the Council do not obtain the provisional 
order, and for 30 years if they do so; the Council could then take 
over the works, and carry on the business until the provisional 
order could be obtained, which would probably be in August, 
1893, until which time it would be impossible to borrow the money 
to pay the purchase-money. The Board of Trade should also be 
asked to allow the Council three years before they should be 
required to carry the wires underground. The following are copies 
of the letters of the Board of Trade and Local Government Board 
to the Town Council hereinbefore referred to. 


THE ELECTRICAL ENGINEER, MARCH 18, 1892. 


Board of Trade (Railway Department), London, S. W., 


Bowlers, etc. £ 


15th February, 1892. Two Babcock and Wilcox water-tube boilers, 105 


Electric Lighting Acts, 1882 and 1888. 

Sir,—In reply to your letter of the 10th inst. Iam directed by 
the Board of Trade to inform you that they are not aware that any 
difficulty is likely to arise which would prevent the Corporation of 
Taunton from obtaining statutory power to supply electrical energy 
for publicand private purposes within the borough, but that if they 
desire to apply or power to supply outside the borough the consent 
of the local authority of such outsidedistrict should first be obtained. 
I am further to inform you that, while the Board of Trade are of 
opinion that the time come when applications for statutory 
powers should be made by means of provisional order rather than 

y means of license, they would, in the circumstances referred to, 
be prepared to consider the advisability of granting a license on 
the aaner mandine that the Corporation would apply for a pro- 
visional order at the earliest o portami I am, however, to point 
out that Section 3 (5) of the Electric Lighting Act, 1882, provides 
that no license shall be granted by the Board of Trade until after 
the expiration of a period of three months from the date of the first 
publication of the notice required by that section, and to inform 

ou that it is usually found impracticable to complete the pre- 

iminaries necessary to the issue of a license until after the expira- 
tion of some four or five months from the date of application. I 
am at the same time to state that the Board of Trade, as at present 
advised, would not be prepared to approve of the use of overhead 
wires for the supply of energy under a license or provisional order 
as a permanent arrangement, at any rate in the central and 
populous portions of the town, and that any license or order 
granted to the Corporation would require the removal of any such 
existing wires within a reasonable time. With reference to the 
enquiry contained in the final paragraph of your letter, I am to 
state that the Board of Trade are not aware of any case in which 
a local authority has purchased an installation under the circum- 
stances refe to. A copy of the rules made by this department, 
with respect to applications for licenses and provisional orders, is 
enclosed herewith, together with a copy of a model form of pro- 
visional order.—I am, Sir, your obedient servant, 


The Town Clerk, Taunton. CounTNAY BOYLE. 


Local Government Board, Whitehall, S. W., 
29th February, 1892. 

Bir, —I am directed by the Local Government Board to advert 
to your letters of the 10th and 19th inst., with reference to the 
pro of the Town Council of Taunton to purchase the under- 
taking of the Taunton Electric Lighting Company, and in reply 
to state that the Board are unable to refer you to any case where 
a sanitary authority have aac the undertaking of an electric 
lighting company. The Board assume that the Town Council 
contemplate effecting the purchase under the provisions of Section 2 
of the Electric Lighting Act, 1888, and in such a case the Board 
consider that, before the Town Council can be empowered to 
borrow for the acquisition of the undertaking, they must be in the 
5 of an authority authorised to supply electricity by the 
icense or order of the Board of Trade. The Board understand 
that the Town Council have communicated with the Board of 
Trade in this matter, and it is pro to obtain from that 
department a license under Section 3 of the Electric Lighting 
Act, 1882. When the Town Council have obtained from the 
Board of Trade the requisite authority to supply electricity, 
the Board will be prepared to entertain an application for 
sanction to a loan to defray the coet of the purchase. In 
connection with such an application the Board will require to 
be furnished with (1) a copy of a resolution of the Town Council 
authorising the application ; (2) a copy of the Board of Trade 
order, or license, as the case may be ; (3) a full description of the 
works proposed to be purchased, with particulars of the dates at 
which the several parts were first constructed or provided, and 
with a valuation by an independent valuer who has had experi- 
ence of similar undertakings ; and (4) information in the enclosed 
form as to the financial position of the district. I am to add, that 
if the authority by which the Town Council may be authorised to 
supply electricity should be a license under Section 3 of the Act of 
1 the Board would limit the period for the repayment of any 
loan which they might sanction to the period for which the license 
is granted. By reference to the section it will be observed that 
this period cannot exceed seven years —I am, Sir, your obedient 
servant, C. N. Dauros, Assistant Secretary. 

To T. Meyler, Esq., town clerk, Taunton. 


THE BOROUGH SURVEYOR’S REPORT TO THE JOINT COMMITTEE. 


Mr. Mayor and Gentlemen, —I have made a very careful inspec- 
tion of tbe buildings and plant at the central station of the 
Taunton Electric Lighting Company, and herewith produce 
detailed reporte under their several headings. 

Buildings and Land. 

The buildings have but recently been erected, and with few 
exceptions Appear to be nearly as they left the builder's hands ; 
but, nevertheless, it is necessary that 5 per cent. per annum be 
deducted for depreciation. The cost of the buildings, including 
architect's fees, was as follows : 


£ s. d. 

Contract sum, with extras and architects fees ...... 2,491 5 3 
Less 5 per cent. per annum for two years 249 3 0 
£2,242 2 3 

Cost of lan osos ß et kao iva Msi 850 0 0 
£3,082 2 3 


h.p. nominal, each supplied with water through 
a feed - water heater by two Worthington pumps, 
the working pressure being 140lb. per square 
inch, and a deer pie cost complete ............ 


The iron tank and girders, etc 
Fire adds — 


„% „% % oK g vS boo 


Carried to summary 
Engines, etc. £ 

Two horizontal compound non-condensing engines, 
by Ruston and Proctor, of Lincoln, with speed of 
135 revolutions per minute, indicating 75 h.p. 
each, with 140lb. boiler pressure. Cost, fixed 
Two vertical high-speed central-valve engines, 
non-condensing, by Willans and Robinson, indi- 
cating 135 h.p., at 350 revs. per minute. Cost, fixed 
These engines are connec to two alternators. 
Cost, fixed 
The Ruston and Proctor engines drive a counter- 
shaft from which the arc dynamos are driven by 
clutch pulleys, so that eet machine can be 
stopped or started independently of the others 
for the arc lighting. here are four of these 
dynamos of 30 arc-lighting power each, the cost 
of which “.... 2,000 0 
And the countersbafting cost 
The link belting for same ............................. e 
Elwell and Parker dynamo 
Armature, spare 


«"0o9002aa0600600090280 „%%% %%% „ „%% Ce „%%% % „ „%% %%% oeo 


Carried to summary 


8 
c 
NOS 


Mains, Posts, etc. £ s. 
/ "-.c— ess 804 1 6 
Labour to ditto e eo oS A SNPRA Neon 304 17 11 
Poles—Allen, eto —— ——— S 8000 0 
Gro ep 50 0 0 
Labour to fixing poles .. .................... ene 186 12 0 
Switchboards and measuring instruments .. . ...... 128 0 0 
Carried to ummar gn eee £2,273 11 5 
Accumulators. £ s.d. 
Thoso at Mr. Massingham's, those at St. John's 
Church (d hp. r qe e Suede vae 202 13 11 
Lampe of all sorte, some having been in work a long 
in A EET 831'0 0 
Transformers fixed to the clubs, and other places... 303 0 0 
£1,336 13 11 
50 per cont; !!!! Soares oe 668 111 
Carried to summary ........... ut £668 6 114 


Norr.— There are a few items, such as an iron barrow, a clock, 
otc., which £20 would cover. 


Summary. £ s.d. 
Buildings and land ..................... . ..... esee 3,092 2 3 
^]: KR £964 10 0 
Engines, etw q 5,119 19 0 
Mains, posts, etc............... . oe 2,273 11 5 
Accumulators, etoowar one 668 6 114 
£8,358 0 5 
Less 10 per cent. for two years 1,671 12 0 
6,686 8 5 
£10,446 17 71 
Lightning conductor ..... ......... .. ſ · o UPB· 25 0 0 
Two series lampe ... - FFF 6 0 0 
h/. TTE 20 0 0 


£10,497 17 74 


OBSERVATIONS ON THE PLANT GENERALLY, AND SUGGESTIONS FOR 
THE More EFFICIENT WORKING, REDUCING THE EXPENSE, AND 
THE Cost oF APPLIANCES FOR SUCH PURPUSE. 


The plant is in Em condition, but at least 10 per cent. per 
nem should be deducted for depreciation. Everything appears 
to be in good repair. 

The system for supplying the electricity is called the high- 
tension for alternating arc, and low-tension for the accumulators. 
There is a loss of 30 per cent. from the use of accumulators, but 
the incandescent lampe last longer on account of the even tension 
to be obtained by their aid. The high tension carries the high 
pressure up to the houses. The distributing mains, therefore, are of 
small size, and a district can be served from one station, 
and the regulation of pressure in the distributing mains can be 
arran with the greatest nicety within a variation of 2 per cent.; 
therefore, should it be desired to extend the lighting to the outer 
area of the borough, such an extension can be readily made. 

The boilers in use are of the modern type, and are used exten- 
sively in conjunction with electric lighting. A considerable savin 
might be effected in this department; the excessive waste of oil, 
waste, and water, could be reduced at least 50 per cent. The water 
should be used again and again, and the loss would be only due to 
evaporation. An oil filter is required, so that the oil may be run 
to the bearings in a simple manner ; the saving would be very 
considerable. A mechanical stoker would also, to a certain 
extent, prevent the very large volumes of smoke escaping, which 
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is so much complained of as a nuisance. The coal used costa £2 
per diem, This can be very materially reduced by partitioning off 
the stack, or forming a diaphragm to cbeck the excessive draught 
when only one boiler is used; this, with a smoke-consuming 
apparatus, would about render the works thus far perfect. The 
cost of Elliot’s patent ‘‘smoke annihilator," perfection guaranteed, 
would cost about £80. The boilers are in fairly good condition, 
they have been in work only about two years, and have been so 
reported by the boiler examiners for the insurance company up 
to July last. 

The engines are in good condition. Those made by Messrs. 
Ruston and Proctor, of Lincoln, drive a countershaft 5in diameter, 
from which the arc dynamos are driven by clutch pulleys, so that 
any machine can be stopped or atartea independently of the 
others. The two 8 high-speed central valve engines are 
connected to two alternators by 12in. link belting, and are wastin 
power (if their indication is correct): this we have no means o 
testing at present. All engines which run under different loads 
should have their indicators fixed; the steam can be regulated 
accordingly, and a saving effected also. With the above engines, 
a simple case is demonstrated. There are but 515 incandescent 
lamps wired, and only 75 per cent. of these run nightly, thereby 
making a very considerable loss ; whereas, to work economically 
with such high-pressure engines, there should be at least 1,300— 
16 c.p., or theequivalent of candle-power—which would then be 
only a fair load on the engine. This would mean 785 lampe more 
could be had by the same power which is being spent on the 515, 
or this number, run as proposed, would bring to the revenue over 
£500 per annum, as set forth in detail hereto annexed. 

The profits derived from the supply of electricity to private con- 
sumers would increase rapidly with the extension of the demand, 
as the staff and other expenses would be sufficient to work a much 
larger number of lamps than those enumerated. The charge of 
6d. per Board of Trade unit for private lighting would be equiva- 
lent to 3s. 6d. per 1,000ft. of coal gas, and in some towns they con- 
sider an 8-c.p. incandescent lamp will light interiors equally as 
well, if not better, than the gas jets of which they are supplied by 
the gas companies, with the illuminating power of 14 candles. 
The prices vary somewhat in different towns, but an average charge 


is as follows : Per annum. 

8 c. p. bed roonhunseeeee t £0 8 0 

10 „ sitting-rooms .................. eee eee 014 0 

10 ,, passage and hall ........................... 016 0 

1,200 „ arc, 2,000 hours ꝗ 93 15 O 

16 „ incandescent, 3,250 hours ... 615 0 

32 „F T 3X 7 ee 918 0 
It is not pes to give an exact estimate of the cost of extending 
the supply to a larger area, but it may be taken roughly at £50 
for each arc light and lamp complete, and £10 for each 32-c.p. 


incandescent. 

I should also mention that the cost of production of electricity 
and electric lighting is being rapidly cheapened by improve- 
mente in dynamos, and more especialy in the lamps; the 
patent upon the latter expires January, 1893, when the price 
will be about 1s. 6d. for each incandescent lamp. (The cost 
now is 3s. 9d. each lamp.) The introduction of recording meters 
would be satisfactory to the consumers, as well as to the 
generators of the electricity. I find that 1 i.h.p. may be taken to 
pee 140 candles in incandescent lamps ; the same power would 

equal to 860 candles of arc light, therefore it will be readily 
seen that the arc system of lighting is by far the best for all main 
thoroughfares. At the same time, some towns are using the 
incandescent lamps in side streets, by placing them in the old gas 
lanterns, which is found to be economical; therefore 32-c.p. 
lamps would have to be used in main streets, so that there would 


be 196 n lampe available, and this would mean as many gas 
jete shut off at £2. 88. per annum. 
I calculate the saving on coal at least... . £100 
Oil add TL Mc" 50 
//... d 35 
4185 


I have before stated that for each incandescent lamp the cost 
would be £10; that, of course, is the estimate where there are no 
wires, but where the wires are run, the cost, by using Swinburne 
and Co.’s transformer-lamp combination, would be reduced to £6 
each—i e., instead of running the lampe in series, transformers 
would be used. 

There are contracts existing with several firms I thought better 
to leave out of this report. I have endeavoured to give the present 
value of everything which could be seen, and to carry out the 
instructions of the Joint Committee. 

The mains are carried overhead on iron poles, about 30ft. in 
height, and the lamp suspended about 24ft. from the ground. The 
alternating current at present is 14 amperes, 2,000 volta, so this 
would be dangerous if carried into the houses, therefore a trans- 
former is placed outside the house, which reduces the current to 
100 volte, and is therefore harmless. The lamp can be lowered 
for cleaning, etc., by a small windlass arrangement, but this at 
present is very defective—the ropes should be of steel. The wire 
used for the mains is / is hard-drawn copper, insulated with okonite, 
and of which there are about seven miles used in the several 
circuits. The insulators are of Johnson-Phillip’s fluid type 
throughout, and appear to be in good condition. 

There are six circuits formed from the central station —i. e., two 
for alternating system, two for public arcs system, and two for 
private arc system. 

There are 31 public ares of 1,200 c. p. each, and 41 private arcs 
of the same illuminating power, but the lamps are made for double 


carbon for public lighting, and but single carbons for private 
pense. e switchboard for the arc dynamos is of the plug 
type. By its use any machine can be connected to any circuit 
without interrupting the supply of current to the lamps. The 
alternator switchboards are fitted with measuring instrumente of 
various description and rheostats, by which means a certain 
current can be at all times maintained. To tbe latter is also fixed 
one of Cardew’s voltmeters, and Thomson-Houston ammeters, the 
whole being in good working order. There are also other measur- 
ing and testing instruments, the whole of which I have taken at 
£128. The works are in working order throughout. 
February 25, 1892. JAMES H. Smitu, Borough Surveyor. 


Your committee present the following statemente, showing the 
present income and expenses of the electric lighting company, 
the probable increased income by the adoption of the meter system, 
and the capacity of the works for extension : 


STaTEMENT No. 1.—Showing Amount Now Being Earned and 
Coat of Working. 


Income. £ s. d. 
Income for year 1891, as per account delivered by 
Mr. A. Goodman 4 6 6 1,521 1 3 
l| lp 740 9 6 
£2,267 10 9 
Expenditure. £ s. d. £ s. d. £ s 
£1,897. 28. 9d. as shown 
by the account deli- 
vered by Mr. A. Good- 
man. 
We ˙•C 219 6 3 
Salaries .. ........ .. ...... 222 14 4 
Coal and firewood ......... 738 1 8 
Waste and oil... ....... ... 162 5 4 
Carbons ..... ............ -. 109 13 6 
Electrical renewals ...... 86 13 10 
Engineering renewals... 11215 1 
Repairs and renewals ... 25 11 8 
Rates and taxes ......... 11 2 5 
Wt rr 71 8 0 
Printing and stationery. 13 10 4 
Carriage and haulage ... 33 18 10 
Sundry trade expenses.. 12 911 
Sundries ..................... 19 210 
Stamps and telegrams... 8 8 9 
1,947 2 9 
Less loss on exhibition.. 59 0 0 
1,897 2 9 
Estimated deductions, payments, etc., 
deduct saving in coal, oil, waste 
and water (as per surveyor's report) 200 0 0 
— 1,697 2 9 
Annual payment to loans fund in 
respect of principal and interest on 
purchase M auriei eea £10,000 0 0 
Cost of obtaining order, etc. ............ 342 0 0 
Cost of oil filtepd] mp . 25 0 0 
Smoke consumer, diaphragm in 
chimney, and pumping apparatus.. 133 0 0 
10,500 0 0 
Discount on issue of stock .............. 682 0 0 
Total capital; s eise sone aaah £11,182 0 0 
to be repaid in 30 years, annual payment...... 570 8 0 
£2,267 10 9 
STATEMENT No. 2.—Showing the Amount which would be Earned 
with the same Consumption of Energy, if Supplied to the 
Present Consumers by Meter, at 6d. per Board of Trade unit. 
; Income. £ s d. E s.d. K s. d. 
31 street lamps at £22. 
10s. each ..... .......... 697 10 0 
4l arc lamps at £l0each 410 0 0 
— 1,107 10 0 
500 incandescent lamps 
at 6d. per unit (aver- 
age three hours) ...... 817 10 0 
One continuous machine 
at 6d. per unit (average 
four hours). 173 0 0 
990 10 0 
— 2,098 0 0 
Rent of weten Seite. 50 0 0 
o cp ̃nnlülönl„„b „ 145 0 9 
£2,203 0 9 
Expenditure £ s. £ s. d. 
Working expenses as per statement 
PV ²˙VÄ¼]:!¼ . APEA 1,697 2 9 
Annual payment to loans fund in re- 
spect of principal and interest as per 
statement No. l ãᷣ U 570 8 0 
Ditto ditto cost of meters, £500, repay- 
able in 30 years . 25 10 0 
595 18 0 
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STATEMENT No. 3.—Showin 


the Capacity for the Production of 
Current without 


xtra Engines or Dynamos. 


Income. £ s.d. £ s.d. 
72 arc lamps (31 public, 41 private) .. 1,107 10 0 
13 extra ditto for street lighting at 
present contract price—viz., £22 
108. per lamp per annum 282 10 0 
Five private ditto at £10 each ........ š 5 0 0 
1,440 0 0 
500 incandescent lampe by meter, at 
6d. per unit cauce oec eeo sesers soe 817 10 0 
800 extra ditto, at 6d. per unit ... ..... 1,308 0 0 
One continuous machine as above .. ... 173 0 0 
2,298 10 0 
Rent of meters............... mn nennen 50 0 0 
£3,788 10 0 


Expenditure. £ s. d. £ s d. 


. 1,697 2 9 
Additional coal, etc., necessary for 
increased supply of energy, say...... 200 0 
— — 1,897 2 9 
Payment to loans fund in respect of 
principal and interest as per state- 
ment No. U:nin . $ 595 18 0 
Additional capital required for 
extension of works — wires, 
tubes, new lamps, and posts £1,000 
Extra transformer 120 
1,120 
Add discount on issue of stock 80 
£1,200 
to be repaid in 30 years 60 0 0 
—————— 655 18 0 
f r 1,235 9 3 
£3,788 10 0 
STATEMENT No. 4.—As Statement No. 3. excepting Light to be 
Charged at a Lower Rate. 
Income. £ a. d. £ s. d. 
44 arc lamps for public lighting at £20 
per lamp per annum . 880 0 0 
46 arc lamps (private) at £10 each..... 460 0 0 
— 1,340 0 0 
1,300 incandescent lamps at 44d. per unit .. ......... 1,594 2 6 
One continuous machine, at 44d. per unit 129 15 0 
Rent of meteßs erore sesse 50 0 0 
£3,113 17 6 
Expenditure. £ s. d. 
Working expenses, as per statement No. 3............ 1,897 2 9 
Payment to loans fund as above. es. 655 18 0 
Pell! sees DEEE AER weet 560 16 9 
£3,113 17 6 


WM. M. CnAPMAN, Mayor, 
;hairman of Finance Committee. 
H. J. VAN Trump, Alderman, Chairman of Watch, 
Lighting, and General Purposes Committee. 


COMPANIES' MEETINGS. 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING 
COMPANY. 


The fifth ordinary general mecs ot this Company was held at 
1, Great George-street, S. W, on Thursday evening, 10th inst., 
Mr. Granville R. Ryder, chairman, presiding. 

The report having been taken as read, 

The Chairman said it would be seen that the Company had 
made very substantial progress during the last year. They had 
jumped from 25,535 lamps to 38,408—an increase of 12,873. The 
number of hous2s and shops lighted had increased from 291 on 
December 31, 1890, to 436 on December 31, 1891—an increase of 
145. There had been an increase in the capital account of 
£21,780 —viz., £13,350 in preference shares, and £7,930 in 44 per 
cent. debentures. That £21.780 had been laid out in this way : mains 
and improvements, £8,000; plant, £7,500; batteries, £4,200; 
instruments and meters, £1,200 ; buildings, £1,000. The renewal 
account stood last year at £1,398. 14s. ld., and had been in- 
creased in the year—he was dealing with 1891—to £1,713. 5e. 
A satisfactory feature of the accounts was that the production 
of electricity, which in 1890 cost £2,915. 8s. 8d., had last 
year cost only £4,067. Whereas in 1890, with nearly £3,000 
spent on production, they only made a profit of £1,404; 
last year, with an increase in the cost of production of on 
£1,000, they had increased their profits to nearly £4,000, 
Therefore, an increased cost of only one-fourth had produced 
between two and three times more profit. He thought they might 
fairly say that, taking the accounte igne d they were satis[ac- 
tory. They could have wished that they had had more business, 
This was the only point upon which they were rather 
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disappointed. They expected to have got up to 40,000 


lamps, whereas they had only arrived at 38,408. Since 
that time (December, 1891) the number of lamps had in- 
creased by about 1,000, but had not reached 40,000. What 


was quite clear from these figures was that there was a very good 
future of profit in the Company, and that a large proportionate in- 
crease of profit might be expected from every increase of business. 
This was exemplified by some figures which the Secretary (Mr. 
Erskine) had worked out, showing how much out of the 8d. per 
unit charged by the Company the costs of every kind came to. 
He (the Secretary) found that for last year the costs amounted to 
54d. out of every 8d.leaving a profit of 23d. ; whereas in 1890 the costa 
were 64d. out of 8d. Thus they had gained ld. out of every 8d., as 
compared with the preceding year. This showed the potentiality 
of profitin the Company. As tothe gross revenue to be derived from 
each lamp, he was able to put it at 10e. for the year preceding the 
last (1890), but they found now that it was no more than 9s. It was 
difficult to say what might be the cause of this. His own impres- 
sion was that the public were getting more used to the electric 
light, and knew better how to treat it. A new customer burnt the 
light in a harum-scarum way all over the house, but after the first 
quarter’s bill found it necessary to be more economical, and the 
amount of current he consumed had fallen considerably. It took 
customers some time to get out of the gas habit and into the 
electric light habit. At the same time he was not dissatis- 
fied with the result, because, after all, everything that tended 
to cheapen electric light was to their interest, and though 
they were not making so much out of it temporarily, 
it was much more likely to become the light of the future 
if cheapened in every possible way. With regard to the 
capital account, it was the object of the Directors to keep this 
down as much as possible. In a company of this kind, however, it 
was impossible to progress without constantly getting fresh capital, 
and the great point was not to get iv unless they could see their 
way to make a profit on it. As far as this year wan concerned, it 
did not seem likely that they would want more than £14,000 or 
£16,000. They wanted capital for main extensions, and for more 
new Me at both stations, but to no great extent. He then 
moved the adoption of the report and accounts. 

This was seconded by Mr. G. H. Hopkinson. 

In answer to several questions and criticisms, the Chairman 
said that he quite agreed it would be an advantage to show in the 
accounts the number of units sold, and this should be done on 
future occasions. He thought they hai made a very good start, 
and did not see how they could jump to dividends at once in a 
business of that kind. They could not get the whole of London 
to reconstitute its lighting at once. During the last year they had 
made very great advances. Almost all the shops in the Brompton- 
road were using the electric light now. Witha very small increase 
in their working expenses they could now get a much larger profit. 
The Directors had not taken any fees, and he thought the salaries 
were not at all high. They had two stations, and a more or less 
scientific staff, who must be paid, and he thought £886 was by no 
means an excessive amount. The law charges were considerably 
increased by their having to petition against several Bills in 
Parliament. The £5,353 against sundry debtors represented the 
consumers’ bills for the last quarter (Christmas) which was a heavy 
one. That Company would not bear the whole of the expenses in 
the Lane Fox case, because it was being fought by an association. 
He then put the resolution, which was carried unanimously. 

The Chairman moved the declaration and payment of a2 per 
cent. dividend on the ordinary shares. 

Mr. R. W. Wallace seconded, and it was carried unanimously. 

On the motion of shareholders, Mr. A. S. Boulton and Sir 
Frederick Bramwell were unanimously re-elected directors. 

Sir F. Bramwell returned thanks for nis re-election, though it 
was not usual to do so, in order to answera shareholder who had 
criticised the amount paid away for salaries. The business they were 

ursuing required the greatest care and attention. If their lights 

ailed even for a short time it would do more to discourage the 
increase of electric lighting in their districts than any amount of 
apathy on the part of those endeavouring to promote it. This 
involved their having gentlemen of ability and thorough trust- 
worthiness in every way at their stations, and he was glad to say 
they had them. He was ashamed to think of the salaries they had 
only been able to pay, which were very low having regard to the 
capital of the Company and the work. He was quite content to 
go without his fees until the Company could afford to pay good 
salaries, but he was not content that the Company should employ 
gentlemen and not pay them. 

On the motion of Mr. Schwann, the auditors, Messre. Lovelock, 
Whiffin, and Dickinson, were re.elected, and a vote of thanks 
accorded to the Directors and Chairman. 


COMPANIES' REPORTS. 


DIRECT SPANISH TELEGRAPH COMPANY. 


The report of the Directors for the half-year ended December 
31st, 1891, states that the accounts for the half.year show, after 
providing for debenture interest, a balance to the credit of profit 
and loss of £5,028. 12s. 11d. The traffic receipts show a decrease 
of £2,214. 4s. 9d. as compared with those for the corresponding 
period of 1890. The falling off in the receipts is chiefly due to the 
reduction of rates wbich the Company had to submit to at the 
International Telegraph Conference, held at Paris in 1890, and 
which came into force on July lst last. The working expenses are 
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£17. 4s. 5d. in excess of those for the corresponding period of last 
= Of the balance of profit and loss, £2,500 has been put to 

he reserve fund, which now amounts to £26,445. 19s. 4d., leavin 
£2,528. 128. IId. Out of this amount the Directors recommen 
the payment of the dividend at the rate of 10 per cent. per annum 
on the preference shares, and a dividend at the rate of 4 per cent. 
per annum (free of income tax) on the ordinary shares, making, 
with the previous distribution, 44 per cent. for the year 1891. A 
balance of £31. 13s. 4d. is carried forward. 


BUSINESS NOTES. 


Sime-Edison Torpedo.—Major-General Alexander H. Elliot, 
C.B., and Captain H. F. Twynam have joined the Board of the 
European Sims-Edison Electrical Torpedo Company. 


National Telegraph Works Company.—4As the result of an 
action brought by Mr. Hedges, on behalf of himself anh other 
debenture holders, against this company, Mr. Justice North has 
appointed a receiver. 


City and South London Railway.—The receipte for the week 
ending 13th March were £876, against £749 for the correspond- 
ing period of last year, being an increase of £127. The receipta 
for last week, as compared with those for the week ending 
March 6, show a decrease of £17. 


Notice of Removal.—\e are informed that the Metropolitan 
Electric Supply Company have removed their offices from 4, 
Waterloo-place, S. W., to 17, South-street, Mancheater-square, W., 
adjoining their Manchester-square station. On and after to-day all 
letters should be addreesed to the new offices. 


The Eastern Telegraph Company announce the payment, on 
April 14 next, of interest of 38. per share, less income tax, being 
at the rate of 6 per cent. per annum, on the preference shares for 
the quarter ended March 31; and the usual interim dividend of 
2s. 6d. pe share on the ordinary shares, tax free, in respect of 
profits for the quarter ended December 31 last. 


Disselution of Partnership.—The partnership between Meesrs. 
Barnett, Wynne, and Barnard, trading as engineers, at Walker 
Gate, near Newcastle-upon-Tyne, has been dissolved by mutual 
consent. All debts due from and to the above firm be paid 
and received by Messrs. R. W. and J. A. Sisson, chartered 
accountants, 13, Grey-street, Newcastle, who will also receive 
offers for the works and premises at Walker Gate, which are for 
‘immediate sale as a current going concern. 


Kensington Court Electrie Lighting Company. —At a meetin 
of the shareholders of this company, on Thursday afternoon, 10t 
inst., the Directors, Messrs. A. 3. Bolton, G. R. Ryder, and R. W. 
Wallace, submitted a report stating that they considered that the 
time had arrived when this Company, which was practically non- 
existent, and which had been merged into the Kensington and 
Knightsbridge Electric Lighting Company, should be formally 
wound up. A resolution to that effect was submitted to the share- 
holders and carried. 


Company.—The Electric and 
ny invite subscriptions for £125,000 of 
44 per cent. perpetual debenture stock, issued by the Brush Com- 
pany at £1 per cent. premium. The stock is issued for the pu 
of redeeming the existing £75,000 6 per cent. mortgage debentures 
of the Company, and of providing additional working capital. 
The subscriptions are payable as follows: £10 per cent. on appli- 
cation, £41 per cent. on allotment, and £50 on lst May, 1892. A 
discount of £3 per cent. per annum will be allowed on payment in 
full on allotment. The last balance-sheet of the Company showed 
a surplus of assets over liabilities of £464,723. The new stock will 
operate as a first charge by way of floating security upon the whole 
undertaking and property of the Company, present and future, 
with the exception of the Vienna undertaking, pending a contem- 
plated rearrangement of the Company’s interest therein. 


Brush Electrical 
General Investment Com 


PROVISIONAL PATENTS, 1892. 


MAROH 7. 

4458. An electrode for el ting. Reginald William James, 
1, Queen Victoria-street, London. (George Ellsworth 
Gale, United States. ) 

4464. An automatic electric loom and card-cutting machine. 
Henry Boswell Lee and John Clifford Cook, 11, Pratt- 
street, Camden Town, London. 

4404. Improvements in electromagnetic solenoid apparatus. 

Frederick Vilhelm Andersen, 40, Chancery-lane, London. 
MARCH 8. 
4523. Regulating sockets or holders for incandescent electric 


Sager ho 
i ty mpany, ’ u -P _ ington, 
London. (Complete specification.) 


4524. Improvements in controlling the levers of railway 
signal interlocking apparatus by the application of 
. William Frederick Burleigh, 40, Chancery- 

lane, London. (Complete specification. ) 
4548, Electrical measuring instruments. George Wilson, 1, 
Dare-villas, Aberdare, Glamorgan. 
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. Improvements in secondary batteries. John Vaughan 
Sherrin, 77, Chancery-lane, London. 

. Improvements in and relating to applying carbon 
filaments to electric lamps. Augustus Celanus Carey, 
77, Chancery-lane, London. (Complete specification.) 

. Improvements in galvanio batteries and battery liquids. 
Sally Adolf Rosenthal and Jobn Vaughan Sherrin, 77, 
Chancery-lane, London. 

. Improvements in magnetic se for ore and 
similar material Charles Trotter Thompson and 
Richard Hawes Sanders, 24, Southampton-buildings, 
London. (Complete specification.) 

. Improvements in electric gas-lighting burners. George 
Franklin Pinkham, 45, Southampton-buildings, London. 
(Complete specification. ) 

. Improvements in electrical attachments for pianos. 
Fritz Anton Feldkamp, Jacob Schoenhaar, and Emil 
Eduard Lehr, 45, Southampton-buildings, London, (Com- 
plete specification.) 

MARCH 9. 

Improvements in secondary electric clocks. Emi 
Schweizer, 28, Southampton-buildings, London. (Complete 
specification. ) 

An improved method of and means for electric : 
Reginald Frederick Yorke, 1, Queen Victoria-street, 


London. 
Mancn 10. 

58. Improvements in the method and means of obtaining 
electricity. William Boggett, 34, Southampton-buildings, 
London. 

. Improvements in insulators for electric wires. Henry 
Harris Lake, 45, Southampton-buildings, London. (Charles 
Nash Hammond, United States.) (Complete specification.) 

. Improvements in electric batteries. Samuel William 
Maquay, 55, Chancery-lane, London. 

Improvements in the manufacture of electrical oon- 
ductors. George Frederick Redfern, 4, South-street, 
Finsbury, London. (Sigmund Bergmann, Germany.) 
(Complete specification. ) 

. An improvement connected with electric aro lampe. 
John James Rathbone and James Houghton, 166, Fleet- 
street, London. 


4691. 


4709. 


Marcu 11. 

. Improvements in electrical cables. Wallace Fairweather, 
62, St. Vincent-street, Glasgow. (Eugene Francis Phillips, 
United States.) (Complete specification.) 

. Improvements in primary batteries. Léon Mercky, 226, 
High Holborn, London. 

. Improvements in the methods of driving electric railway 
trains. Wilfrid L. Spence, The Elms, Seymour-grove, 
Manchester. 

Marca 12. 

Improvements in and relating to fusible cut-outs. Paul 

Manchin, 45, Southampton-buildings, London. 


4930. 


SPECIFICATIONS PUBLISHED. 


1891. 

Distributing electrical energy. De Ferranti. 

Electric circuits. Cruyt. 

6243. Galvanic batteries. Marcus and others. 

6247. Galvanic batteries. Johnson  (Gendron.) 

21541. Dynamo-electric machine inductors, Pyke and Harris. 

1892. 

406. Electric metors, etc. American Elevator Company. 
Bros. and Company.) 

576. Electric heat alarm. Fitzpatrick. (Electric Heat Alarm 
Company.) 

638. Telephonic switching applianees. Rabbidge. 

825. Electric cables. Fairweather. (Phillipe. ) 


1143. Electric elevators, eto. American Elevator Company. (Otis 
Bros, and Company. ) 


1147. Telephones. Newton. (Rabbidge.) 


1050. 
3127. 


(Otis 


COMPANIES' STOCK AND SHARE LIST. 
SS. sc. p.p 


Name Paid. Wednes 
= e day 
Bun, ³ — 8j 
JJ TE T ĩͤ 8 — 2 
India Rubber, Gutta Percha & Telegraph Co. 10 
House - to-H os Z one 5 
Metropolitan Electric Suppflli . . — 9 
London Electric Suppfff . . seo 5 14 
Swan United ß 33 s 
SE JE creates sees 8 Jo -= 
National Telephorkkr e . 5 44 
Electric Construction 10 6 
Westminster Electrico——P ll. enne — 63 
Liverpool Electric Supply. e fi : : 


--— ——. «0 
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NOTES. 


Transformer Fires.—4A house has been burnt down 
at Melun (France) through a faulty transformer. 


Elmore Process.—The Elmore works at Dives have, 
it is stated, recently produced 300 tons of copper without 
fault. 


Paris-Brussels Telephone. — The works on the 
third cireuit of the Paris-Brussels telephone are nearing 
completion. 


Physical Society.—Mr. R. W. Paul is to read a paper 
before the Physical Society at the meeting this (Friday) 
afternoon on “Some Electrical Instruments.” 

Steatite Insulators.—The lava electric insulators 
made by the Steward Company, of Chattanooga, are made 
from crude steatite mined in the neighbourhood. 


Belgian Telephones.—It is officially announced that 
the Belgian telephone system will be taken over by the 
Government on Jan. 18 next. A great extension of the 
lines is in contemplation. 


Wigan.—At the meeting of the Wigan Gas Committee 
last week, the town clerk reported that the powers of the 
Corporation to supply electricity under the Wigan electric 
lighting order, 1890, expire in August next. 

Basingstoke.— The Urban Sanitary Authority are 
inviting tenders for lighting the borough by electric light. 
Tenders are to be sent in by the 30th April. Further 
particulars will be found in our advertisement columns. 


Wolverhampton Tramways.—The Wolverhampton 
Town Council, on the recommendation of their General 
Purposes Committee, have withdrawn their consent to the 
use of steam on the tramways of the Midland Tramways 
Company. 

Phonopore.—Trials, having satisfactory results, have 
been recently carried on with the phonopore telegraph 
between Lausanne and Villeneuve on the Jura-Simplon 
line. It is stated that the company will probably adopt 
the system. 

Leeds.—4A correspondent writing to the Leeds Mercury 


notices that a new gasholder is to be erected, and wishes to 


know, when the electric light is to be introduced, whether | 
| Council last week Alderman Adcock enquired what pro- 


this would not cause the erection of more gasholders to be 
a waste of ratepayers’ money. 


Nottingham.—The Town Council require a resident 
engineer in connection with the carrying out of their 
provisional order. A salary of £300 per annum is offered 
to an experienced man, and applications for the post should 
be sent to the town clerk by the 16th April. 


Heckmondwike (Yorks.).—At the meeting of the | 


Heckmondwike Board of Health last week, the minutes of 
the Electric Lighting Committee, empowering Mr. 
Hutchinson, C.E., to go fully into the estimates and report 
upon the matter to the committee, were approved. 

Nev Submarine Cable.—A contract has been con- 
cluded between the Java Government and the Eastern 
Extension Telegraph Company for the laying of a cable 
between Olehleh and Labuan Deli. By this means direct 
telegraphic communication between Acheen and Batavia 
will be secured. 

Chiswick.—At the last meeting of the Chiswick Local 
Board the Works Committee recommended, with reference 
to the Chiswick electric lighting order, that the clerk be 
instructed to bring up at the next meeting of the committee 


a draft advertisement inviting applications for taking over | 


the provisional order. 


— 
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Creede.—This is the name of a new American town 
with 8,000 inhabitante, which has sprung up in a few 
months, owing to Mr. N. C. Creede's discovery of silver. 
The place is already lighted by electricity from a plant 
which was in operation within five days of the ground 
being taken for building. 


Transmission of Power.—The spinning factory of 
the Gebruder Zoppritx in Mergelstettin is now worked by 
electrical power derived from water power at a distance of 
l'4 kilometres from the mill. It is said to be working 
excellently. The plans were carried out by the firm 
Schuckert and Co., of Nuremberg, and J. M. Voith, of 


| Heidenheim. 


Jamaica Cables.—A Dalziel's telegram from New 
York, March 17, says: “ Advices received here to-day from 
Kingston, Jamaica, dated March 8, state that the Halifax 
and Bermuda Cable Company has made a proposal to the 
Jamaica Government for an extension of its lines to 
Jamaica vid Turk's Island. The company demand an 
annual subsidy of £2,000.” 


Aston Manor (Birmingham).—The following result 
of tenders is given in this week's Contract Journal: “ For 
complete electric installation at baths and public offices, for 
the Aston Manor Local Board (Mr. W. A. Davies, 
A.M.LC.E., Aston Manor, engineer): Fowler and Lancaster, 
Birmingham, £1,594 (accepted); Verity and Son, Bir- 
mingham, £1,661. 7s. 6d.” 

Rotary Current.— Prof. W. Eiler, of Esslingen, describes 
and illustrates in the Elekiro-technische Zeitschrift for March 
11 a simple arrangement for demonstrating rotary current, 
consisting of two cells, a current direction changer, and a 
stand with two coils wound at right angles and rotatory 
armature. Experiments with a rotary field can be easily 


carried out with this apparatus in a laboratory. 


Perth Tramways.—The Perth and District Tram- 
ways Company has been issued with a capital of £15,000 
in £5 shares, for constructing tramways in Perth and to 
New Scone. The company is applying for a provisional order, 
the necessary consents having been obtained. It is intended 
to use electricity as the motive power on the accumulator 
system. The cost of plant and construction is given at 
£13,500. 


Dover.—At a special meeting of the Dover Town 


gress had been made with reference to the contract for 
electric lighting by the Brush Company. The town clerk 
said he hoped to be able to submit a communication to the 
committee next meeting. Alderman Adcock said they did 
not want their streets up in the middle of the season to lay 


| the wires. 


Folkestone.— At last week's meeting of the Folkestone 
Town Council a letter was received from Mr. Henshaw 
Russell, inviting the Corporation to visit the Electrical 
Exhibition at the Crystal Palace. Alderman Banks proposed 
that the Mayor should take them up, and entertain them 
for the day. It would only cost £40. Councillor Pursey 
seconded, amidst laughter. We do not hear that the 
Mayor agreed. 

Sydney Technical College.—The Minister for 
Public Instruction, New South Wales, has appointed Mr. 
Arthur C. F. Webb, M. I. E. E., to be lecturer on electrical 
engineering at the above college. Mr. Webb, who was 
formerly with Prof. George Forbes, is technical assistant 
to Mr. E. C. Cracknell, superintendent of Government 
Telegraphs, New South Wales, and has charge of the 
technical school attached to that department. 

Board of Trade Rules.—At the meeting of the 
Commissioners of Sewers on Tuesday, the clerk N * 


N 
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letter received from the Board of Trade asking if the Com- 
missioners had any observations to make in respect to the 
rules, which they enclosed, for the regulation of the public 
safety in the matter of electric lighting. It was resolved 
to refer this communication to the Streets Committee, Mr. 
Preece, Colonel Haywood, and the other officers. 

Crystal Palace Smoking Concert.—A smoking 
concert is to be held to-night (Friday) at 8 p.m., at the 
Crystal Palace, in the Grand Saloon. Captain Henshaw 
Russell will take the chair. An excellent programme has 
been arranged by the stewards, and a fine selection of songs 
and music, ranging from “Ora Pro Nobis” and Wieni- 
&wskis mazurka to “ Ta-ra-ra”—but we needn't finish— 
will be given. The concert promises to be a great success. 

Edinburgh Tramways.—The Leith Corporation 

have had before them the question of co-working of 
the Edinburgh tramways. During the discussion a letter 
was read from the agents of the Edinburgh Tramways 
Company intimating the withdrawal of the clauses autho- 
rising the construction of cable lines or electric traction. 
A conference of the towns interested was held on Tuesday, 
and it was decided that it was necessary for the tramways 
to be worked as one concern. 
Barnsley.— At the Barnsley Town Council meeting on 
Tuesday, the Park and Lighting Committee reported the 
receipt of a further report on electric light in the provinces 
from the borough surveyor, and tbeir intention to visit 
Bradford for the purpose of inspecting the electric light 
plant there. Mr. Raley asked if the committee proposed 
to bring the electric light to the town. Mr. Haigh said 
that was more than he could tell, but the visit to Bradford 
was with the object of making a recommendation to the 
Council. 

Australia.—Electricians may expect a spurt presently 
in lighting business in Australia, thinks the Melbourne 
Building and Engineering Journal, as many of the country 
municipalities are seriously considering the advisability of 
lighting their towns by electricity. At Kiama business is 
to be done, and in the Shoalhaven district generally there 
is a forward movement in this matter. It speaks volumes 
for the advance of this business, that towns adjacent to 
inexhaustible coal supplies should prefer electricity for 
lighting purposes. 

Liverpool Mains.—It will be remembered that a short 
time since explosions occurred in several of the boxes con- 
taining electric wires underneath the paving of certain 
streets in Liverpool. Major Cardew was recently sent down 
by the Board of Trade to make an examination. A copy 
of his report to the Board on the subject was submitted on 
Monday to the Watch Committee. This provoked a great 
deal of discussion. Ultimately the city engineer was in- 
structed to make an inspection of the street boxes, and 
present a report to the committee. 

Southend Pier Tramway.—aAt the last meeting of 
the Southend Local Board, the Pier Committee submitted 
a letter from Messrs. Crompton and Co., expressing their 
willingness to inspect the pier electric plant five times 
during the season, and once in the interval, and give a 
written report after each inspection, for the sum of £21 
per annum. These terms were agreed to. The Pier Com- 
mittee also recommended that Messrs. Crompton and Co. 
be requested to supply and fix an electricity meter at the 
pavilion, at the amount of their estimate—viz., £15. 

Cable Machinery.—A class of machinery that will 
naturally tend to increase under the present extension of 
electric lighting is that of cable machinery. A special 
department of the well-known electrical engineers, Messrs. 
Johnson and Phillips, is devoted to this class of work, and 

amongst other large works fitted by them for the manufac- 
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ture of insulated cables and wires and vulcanised rubber 
leads have been the cable works at Milan, the works at 
Calais recently started, and a new factory which is being 
established at Girammont, in the South of France. 


Leeds Electric Tramways.—The electric tramways 
to Roundhay Park, Leeds, are working in a satisfactory 
manner. Since the lines were opened, some four months 
ago, upwards of 200,000 passengers have travelled on the 
two routes, and the comfort and ease of travelling gives 
general satisfaction. It is proposed to extend the Beckett- 
street line along York-street to Kirkgate Market, in the 
heart of Leeds. This extension will prove very useful, 
and the probabilities are that other extensions may follow 
as the advantages of the system are more fully recognised. 


Southport.—At a special meeting of the Southport 
Town Council, held on Tuesday evening, the following 
resolutions re electric lighting scheme were adopted 
unanimously : 1. That the installation be fixed at or near 
the present gas works, and be worked on the high-tension 
alternating-current system. 2. That plans for the necessary 
buildings and plant be prepared as soon as possible. 
3. That Mr. G. Wilkinson, of London, formerly of South- 
port, be appointed engineer for the work, his inclusive 
remuneration to be at the rate of 3 per cent. on the 
outlay.” 


Gas Engines in Central Stations,—A curiously 
mixed up combination of gas and electricity has been 
recently started in a town in Connecticut. The makers of 
the Otto gas engines in Philadelphia have constructed for 
the gas company of the town referred to, two 100-h.p. gas 
engines—the largest yet made in America. Three of these 
engines are to be coupled on a single shaft to drive dynamos 
in the gas company's central electric lighting station. The 
engines are to have two cylinders, one above the other, 
working upon a single crank, and the gas for driving is to 
be producer-gas. 


Derby Deputation.—Last week a deputation from 
the Corporation of Derby, accompanied by the Mayor, Mr. 
Alport, and the Lighting Committee of that town, also 
their consulting electrical engineer, Mr. H. Graham Harris, 
visited Bath for the purpose of inspecting the electric 
lighting arrangements. After being shown over the works 
by the company's chief engineer, they expressed themselves 
much pleased with the general arrangements both for public 
and private lighting, and also thanked the directors for 
their kindness in allowing them to inspect the machinery. 
The deputation paid a second visit to the works the next 
morning. 


Serpollet Steam Engine.—The instantaneous steam 
heater of MM. Serpollet Frères, mentioned in these 
columns about a year ago, has been very successfully 
applied, it seems, to tbe driving of carriages and the 
running of small dynamos. Water is pumped into very 
solid pipes, the sides of which are pressed together, leaving 
but a very narrow interior passage. The coiled pipes are 
heated in a special furnace, and the generation of steam is 
instantaneous. For certain situations the Serpollet steam 
engines, like Mr. Pitman's * Demon" water motors, might 
have useful application for providing power quickly on a 
small scale. 


Leicester Refuse Destructor.—We notice that a 
contract has been awarded to Messrs. J. E. Johnson, of 
Highcross-street, Leicester, at £5,943 for the erection of a 
refuse destructor, with engine and dynamo house, for the 
Leicester Sanitary Committee; Mr. E. G. Mawbey, C.E., 
borough surveyor. We have pleasure in Mun serm 
to this use of the waste heat of the destructor for electric 
lighting. If we remember aright, this js not they first example 
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of the production of electric light by the same means in 
Leicester, another destructor having been fitted with a 
dynamo and engine, under the superintendence of Mr. 
Mawbey, some time ago. 

Liege University.—The Montefiore Electrotechnical 
Institute of the University of Liége has issued a pro- 
spectus of the courses, which is particularly interesting 
to electrical engineers and those wanting to send their 
sons abroad. The classes include very complete courses in 
electrical engineering (in French), the fees being 220f., 
240f., and 270f., (about £9, £10, and £11) for the first, 
second, and third year's course, with a small extra fee for 
examination. A large number (17) of distinct nationalities 
are represented out of a total of 205 students, five students 
only being English. The prospectus can be ebtained on 
application to the secretary, 31, rue St. Gilles, Lidge. 


Oil Transformers.—The Thomson-Houston Company 
are now making oil transformers in six standard sizes, from 
12 to 150 lights capacity. The containing cases are sealed 
hermetically after the oil is poured in, and a separate box 
is used to contain the switch and main fuse. Each 1,000- 
volt transformer is tested to 5,000 volta alternating. 
Another safeguard adopted is the grounding of the core: 
the sheet-iron plates are insulated from the iron casing, 
and a ground wire is attached to the core plates. This is 
to protect against lightning. With the core thus grounded, 
a lightning discharge is conducted to earth, and the insula- 
tion which had been pierced is immediately closed by the 
oil in the transformer. 

Buchanan Castle.— Messrs. Drake and Gorham are 
now engaged in introducing the electric light at Buchanan 
Castle for the Duke of Montrose. The current is to be 
obtained from water power, for which purpose a head of 
nearly 90ft. is available. The water will be conveyed in 
pipes to the lowest point, at which the turbine and dynamo 
will be placed. From this spot the current is conveyed up 
the hill to the Castle by means of a simple system of 
troughs laid amongst the shrubs. This system of con- 
ductors has been introduced by Messrs. Drake and Gorham 
as the result of the experience they have gained at Lord 
Armstrong's, where it has been employed for some years 
past. It is not only readily accessible, but is much cheaper 
than any other method. 

Leicester.—There does not seem to be much chance of 
the establishment of the electric light by the Corporation in 
Leicester just at present. The last we heard about this 
town was that a proposal was before the Town Council for 
the establishment of several small stations at various points 
for the production of electric light by means of gas engines. 
In answer to a question at the last Town Council meeting, 
Councillor Billings said the Gas Committee felt that electric 
light was so hedged round with patents, and it had proved 
so unsatisfactory and unprofitable to public bodies who 
had adopted it, that they considered waiting was the 
safest plan. They would have to adopt the electric light 
and they intended to adopt it, but they wished to postpone 
it for a little at present. 


Gordon Closed-Conduit Tramway.—Negotiations 


to place the Gordon electric tramway system on a sound 


financial basis have been in progress for some time, and are, 
we believe, coming to a satisfactory point. Practical tests 
are being undertaken by a well-known electrical engineer, 
and if the.results come up te those obtained by the inventor, 
we may hope to see the system brought prominently 
forward shortly. We are aware that the Thomson- 
Houston Company have spent some thousands on experi- 
menting with conduit systems, closed and open, without 
success, but Mr. Gordon seems to have tackled the subject 
in quite a different manner to any hitherto brought forward, 


and we should certainly ba pleased to see his system 
proved to be a practical method of running cars. 

An Electric Mail Car.—One novelty in the way of 
electric traction on the St. Louis and Suburban Railway, 
now in successful operation in St. Louis, says the 
Scientific American, is the application of electric 
motors to a United States mail car, which makes regular 
trips over the entire line, distributing and collecting 
the mail at the different railway stations, as is done on 
steam railways. This car is of the same length as an 
ordinary steam railway mail car, and is equipped with 
double trucks with 36in. wheels, a Thomson-Houston motor 
of 15-h.p. capacity being connected to each truck. A very 
high speed is attained, and the delivery and collection of 
mail is made without stopping the car, as in steam service. 

Electric Carriages.—An electric road carriage has 
been built in Boston, U.S., and attains a speed of 10 to 15 
miles an hour on the level. The motor is mounted 
centrally on the front axle, with the armature above and 
parallel to the axle. On each end of the armature shaft is 
a crank disc, from which extend connecting-rods to clutches 
below the axle, these clutches being mounted on short 
shafts revolving beneath the axle, having pinion gearing to 
the hub of the wheel. The motor runs at 1,000 revolutions 
at 40 volts, current being supplied by storage cells. The 
carriage has been built entirely in Boston. Mr. E. D. 
Chaplin is the inventor of the motor and gearing, Dr. 
Orazio Lugo’s storage batteries are used, and the enterprise 
is carried on by the Electric Road Carriage Company, of 
95, Milk-street, Boston, Mass. 

Kennedy Alternate-Current Motors. A paper on 
a new system of electrical distribution in towns and cities 
was read on Tuesday by Mr. Rankin Kennedy, of Carntyne 
Electric Works, the inventor of the system, before the 
Institute of Shipbuilders and Engineers at Glasgow. Electric 
motors and transformers were shown in action. The 
system has for its object a comprehensive scheme of distri- 
buting electrical energy over large towns economically, and 
of providing a supply of auch a nature that it will be safe and 
useful for all purposes to which electricity may be applied. 
The motors can be worked without commutators or 
brushes, and therefore without sparking, and no attendance 
is required. The system is a multiphase system of alter- 
nating currents, and Mr. Kennedy can supply a continuous 
current from special converters, and claims all the advan- 
tages attendant upon the use of both alternating and 
continuous currents from one common generating station 

Edinburgh Deputation at Glasgow.—A deputa- 
tion of the Town Council of Edinburgh, consisting of 
Bailies Macpherson and Dunlop, and Messrs. Kinloch 
Anderson, Colston, and Robertson, visited Glasgow last 
week in connection with the proposed lighting of the city 
by electricity. The object of the deputation was to ascer- 
tain what had been done up to the present by the Corpora- 
tion of Glasgow with reference to electric lighting; and 
the points upon which they particularly wished to be 
informed were the system of lighting which had been 
adopted and the probable cost of the installation 
which the Corporation of Glasgow have just begun 
to put down for the lighting of the central area of 
the city. The deputation were received at the City 
Chambers by members of the Glasgow Gas and Electric 
Lighting Committee, along with Mr. Foulis, gas engineer, 
and Mr. Arnot, electrical engineer. Full information was laid 
before the deputation as to the various details of the 
Glasgow scheme of electric lighting. 

Electric and Cable Railways.—In the House of 
Commons on Monday, Mr. Whitmore moved: That the 
resolution of the House of March 1, relative to electric 
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and cable railways (metropolis), which was ordered to be 
communicated to the Lords, and the message from the 
Lords of March 7, signifying their concurrence in the said 
resolution, be read; that the said Select Committee 
appointed to join with a committee of the Lords do consist 
of five members, to be nominated by the Committee of 
Selection ; that a message be sent to the Lords requesting 
their lordships to appoint an equal number of lords to be 
joined with the members of this House.” The motion was 
agreed to.—On the motion of Mr. Kimber, on Tuesday, it 
was agreed that it should be an instruction to the Joint 
Committee of the Lords and Commons relative to electric 
and cable railways (metropolis) that, as regards any schemes 
for which Bills have been deposited, they should have 
power to hear the parties promoting any such Bill before 
reporting whether it should be not proceeded with. 


Proposed New Pacific Cable.—The following note 
is from the Melbourne Argus, February 15,1892 : “ SYDNEY, 
SUNDAY.—The Premier states that, in common with other 
colonial Governments, New South Wales has been asked to 
subsidise an independent cable service which should start 
from Gladstone in Queensland, and go thence to New 
Caledonia, Fiji, Samoa, Honolulu, and then either to San 
Francisco or Canada. The French Government, according 
te Mr. Dibbs, have agreed to subsidise the lines as far as 
New Caledonia, the English Government as far as Fiji, and 
the German Government as far as Samoa is concerned. 
The money necessary to lay the cable has already been 
subscribed, and it is only asked that a small amount of 
business should be guaranteed by the colonies. Mr. Dibbs 
views the proposal with favour, and will notify the pro- 
moters to-morrow of the readiness on the part of this colony 
to give the guarantee asked for.” It was stated in a note 
in our issue of February 19, from telegraphic information, 
that New South Wales had agreed to grant a small subsidy, 
but that Victoria was unwilling to do so. 


Death by Electric Shock.—Dr. Walter Buchanan, 
in the Lancet for March 19, gives an account of the 
post-mortem appearences in a victim of electric shock, 
evidently the unfortunate man at Chatham. He saw the 
patient 10 minutes after the accident. Artificial respira- 
tion was resorted to, but death occurred after three inspira- 
tions. In conjunction with Drs. Voysey, Holroyd, and 
Burns he made a post-mortem examination 31 hours after 
death. Dr. Buchanan says, after giving technical details, 
which showed an entire absence of disease and general 
congestion: “ We particularly noticed the tarry condition 
of the blood, as it has been stated that this is caused by the 
action of the electric current on the red blood corpuscles. 
The auriculo-ventricular rings were no doubt enlarged by 
muscular contraction. The cause of death was evidently by 
asphyxia. The case is interesting, as we get very limited 
evidence of deaths from electricity. In those occurring 
from lightning coroners rarely engage the services of 
medical men, and far more rarely order a post-mortem 
examination, taking other evidence for granted.” 


Leonard's Electrio Lifts.—Mr. H. Ward Leonard's 
system of running electric motors by varying the current 
as the torque and the E.M.F. as the speed, has recently 
been successfully applied to electric lifts. The work- 
ing of lifts and cranes usually involves problems of a 
nature distinct from other applications, and Mr. Leonard’s 
object is to vary the speed of the lift without vary- 
ing the rotary effect of the armature as long as the 
weight is not varied, and also to enable the speed and 
direction of movement to be controlled from the lift itself. 
The motor is mechanically connected to the lift and the 
connections are se made as to keep the strength of field 
constant, the speed being varied by varying the E.M.F. by 
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a controlling device on the lift ; this switch also serving to 
reverse the motion by reversing the field magnet of the 
generator. By this arrangement the motor has the same 
efficiency at different speeds and the same torque at 
different speeds if the weight remains the same. As the 
field is kept constant no sparking occurs, and the reversal is 
accomplished when the current is at a minimum—after 
having been gradually reduced, it is reversed and then 
increased to the amount desired. 


Earth's Magnetism.—The theory of Mr. Henry 
Wilde, F.R.S., upon the earth's magnetism, and the devia- 
tion of the magnetic poles from the true geological poles, 
is discussed by Prof. Frank H. Bigelow in the American 
Meteorological Journal for January. Mr. Wilde's theory is 
that the interior of the earth, still in a liquid condition, 
revolves about the axis the earth had in its infancy, while 
the crust, jerked round at the time of the formation of the 
moon, has a different axis of rotation, skewed over 
23]deg. The inner mass he regards as electro-dynamic, 
and the outer sheet as electro-magnetic. A machine com- 
posed of one sphere within the other, both encircled with 
coils of wire, with magnetised sheet iron at the places 
representing the ocean, and the inner and outer shells 
rotating 234deg. apart, reproduce, it is declared, every 
known variation of magnetism of which there is record. 
Dr. Charles A. Schott, of the U.S. Coast Survey, informs 
Prof. Bigelow that he has magnotic variation records, of 
which Mr. Wilde was evidently ignorant, in which the 
theory still holds good. The period of time for one complete 
secular change is 960 years, which agrees with Sir 
William Thomson's values. The only doubt that occurs is 
whether the earth's centre is liquid, but Mr. Wilde con- 
siders this theory to be as firmly established as that of 
the rotation of the earth on its axis.” 


London Subways.—The London County Council’s 
Bill for controlling underground subways was before a 
Select Committee of the House of Commons on Tuesday, 
presided over by Mr. Herbert Gladstone. Mr. Littler, 
Q.C., in opening, said the Bill was promoted to obtain 
control of all subways for the reception of pipes at present 
laid beneath the surface of the road. The nuisance which 
the frequent breaking up of the London roads was to 
traffic would hardly be credited by the committee. At 
present there were only nine streets in London which 
had these subways beneath the surface. When the 
subways were first made there was a great outcry as 
to the dangers that would arise from gas explosions 
and the bursting of water mains, but in no single 
case in London had any accident arisen. The difficulty, 
however, was to get gas and water companies to use the 
subways. The Council, therefore, asked by this Bill for 
powers to bring about their more effectual use by com- 
pelling companies, under certain conditions, to remove 
their pipes into the existing subways. Mr. Binnie, engineer 
to the County Council, gave evidence in support of the 
Bill and expressed the decided opinion that it was an 
unfounded fear on the part of the electrical companies that 
any danger existed from placing their pipes near gas-pipes. 
During the further cross-examination of Mr. Binnie clauses 
were agreed to with the London water companies, who 
thereupon withdrew from further opposition. 'The com- 
mittee adjourned till next Monday. 


Glasgow Central Station.—The Town Council have 
accepted tenders for the excavator and steel and iron work 
required in the erection of their central station at the 
corner of Waterloo and Mains Streets. Mr. Porter has the 
former at £7,182. 15s. 1ld., and Mr. William Baird the 
latter contract at £1,529. 10s. 9d. It is intended in the 
first instance to put down plant to supply 12,000 8.c.p. 
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lamps, but the station will be large enough to accommodate 
machinery for supplying 40,000 such lamps. The engines 
and dynamos will be erected in the lower storey of the 
building, with the boilers immediately in rear of them. 
Five steel boilers of marine type, 10ft. in diameter and 
12ft. long, will be fixed to start with. The battery-room 
will be above the boilers, and will contain two sets of 57 
cells of 1,000 ampere-hours capacity each. Space will be 
provided for double this amount of battery storage. The 
contracts for engines and dynamos will probably be settled 
in a few days. There will be seven Willans engines, two of 
80 h.p., two of 150 h.p., and three of 250 b.p., with seven 
continuous-current dynamos, two with an output of 400 
amperes at 120 volts, two with an output of 500 amperes at 
230 volte, and three with an output of 670 amperes at 230 
volts. The conductors used will be strips of copper, led 
through porcelain insulators, placed in cast-iron troughs. 
The troughs and insulators will be made so as to permit of 
additional strips being put down without the streets being 
disturbed. The specification for the contract provides that 
any Openings in the public streets shall be closed the same 
day on which they are made. It is mentioned that 
possibly some of the streets may be lighted this autumn 
from the new station. 


Tesla Motors.—The statement that we made a few 
weeks ago, on Mr. Tesla’s authority, that 1,000-h.p. 
alternate-current three-phase motors were built and 
working in America, caused a good deal of surprise 
amongst electrical engineers in this country. The 
Westinghouse Company, who control the patents, have 
been busy for some time past in standardising the sizes of 
motors from 1 h.p. to 1,000 h.p., and an illustration of one 


of these monster Tesla motors is given in the N.Y. Elec- | 


trical Engineer for March 9, showing a machine about 10ft. 
or lift. high, judging from the height of the attendant 
standing by it. These machines run either as motor or as 
generator, and when run as generator will give 150 amperes 
at 5,000 volts. In mechanical design this machine is similar 
to the multipolar direct-current railway generators built by 
the Westinghouse Company. The armature is of the 
drum type, with slots for the wire, and is without bands. 
At starting the alternate-current motor has inductive resist- 
ance, and the loss at starting is thus much less than with 
the direct-current motors. The Tesla motor requires no 
commutator, and is consequently sparkless. It may be 
boxed up, and thus kept free from dust and grit. The 
armatures are wound to give either 60deg. or 90deg. differ- 
ence of phase, and are built in two types—those which are 
entirely self-exciting and self-regulating, and those which 
are separately excited and self-regulating. If the pressure 
is not over 5,000 volts, the current may be supplied direct 
from high-tension mains. No starting resistance is required, 
and the motor practically requires no attendance. The 
smaller sizes are small and compact for their power, and 
high pressures can be used with them as well as with the 
larger sizes. A large extension of the use of alternate- 
current motor work is evidently in store for the immediate 
future. 


Electrical Traction.— At the meeting of the Bradford | 


Scientific Association on the 19th ult. an interesting and 
practical lecture was given by Mr. J. T. Riley, D.Sc., on 
“ Electric Traction.” After describing the construction of 
the dynamo and the means of generating current by the 
rotation of coils in a magnetic field and the interactions, 
the question of motors was gone into, and it was pointed 
out that the mechanical power developed by the motor in 
watts was equal to the product of the back E.M.F. in volts 
by the current forced through in amperes. The back 
E.M.F. is proportional to the number of conductors in the 
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armature, the strength of the magnetic field, and the 
speed of rotation. Special attention was directed to the 
relation between torque and speed for the various types 
of winding. If the motor is fed with current at a constant 
pressure, the series machine has the valuable property of 
exerting a large torque at low speeds, while the true 
compound-wound motor, though capable of maintaining 
a constant speed, is incapable of exerting more than 
a certain maximum torque. The large torque at 
low speed is a valuable property of the series 
motor for traction purposes, since it allows of a large 
effort at starting. The racing of the machine at light load 
may be corrected by switching resistance into the circuit, 
and so reducing the current. The mechanical charac- 
teristics of the other types of winding under the same 
condition of supply and also under the condition of constant 
current were also considered. In any case, the electrical 
efficiency of the motor is the ratio between its back E.M.F. 
and the pressure between its terminals. The lecturer next 
described the methods in use for electric cars—overhead, 


| elevated third rail, conduit, and accumulator systems ; the 


construction was described, and the various lines in use 
were illustrated by lantern views. The suitability and 
economy of the four systems for various conditions of the 
road and traffic were also dealt with, together with the 
cost of power and maintenance, on those lines in which 
electrical traction has had a sufficiently extended trial. 
The lecture was much appreciated by a large audience. 


Water Storage.— Prof. Forbes has lately told the 
world,” says the Journal of Gas Lighting, ‘‘that, in certain 
circumstances, water power can be made available to com- 
pensate for the difference between maximum and actual 
loads, which is such a serious obstacle in the way of the 
commercial success of central electric lighting stations. At 
the Crystal Palace there are huge elevated reservoirs 
doing nothing at this season of the year, but used in 
summer for supplying the great fountains. Why were 
they not employed to demonstrate the possibilities 
of turbine-driving for dynamos, with or without reference 
to Prof. Forbes’s views? Or why was there no arrangement 
for transmitting power from the lower lakes in the Palace 
grounds to the Exhibition, either by a repetition of the 


| Frankfort-Lauffen experiment, or otherwise? These are 


questions very much to the point, for which no satisfactory 
answer can readily be obtained. The exhibitors at 
Sydenham seem to prefer playing with search-light pro- 
jectors, with the illumination of fountains, the display of 
inferior imitation fireworks, the cooking of cutlets, and so 
on, to seriously tackling any of the known problems of 
electric lighting industry." Our gas contemporary is 
viciously and wilfully hard upon all and sundry exhibits at 
the Crystal Palace Electrical Exhibition simply from the 
fact, apparently, that they are electrical. The illumination 


| of rooms and fountains, and the cooking of chops, and the 


brushing of boots, etc. shown in actual work at this 
Exhibition, are the very best means of demonstrating the 
usefulness of electricity to the popular mind, and will 
always be far more interesting to the public even than the 
machinery. And who should depreciate demonstrations of 
cooking? Certainly not the gas journals, for it is exactly 
such demonstrations with gas that remain the only means 
of saving the gas companies' incomes—and even this hope 
may be lost to them eventually. With reference to 
schemes of distribution by water storage, there certainly is 
a fine chance for the demonstration of Prof. Forbes's 
system, and our gas contemporary is not alone in its ideas 
upon the subject. We may have something further to say 
in reference to this interesting subject a little later on, 
when perhaps a “ satisfactory answer " can be obtained. 
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THE CRYSTAL PALACE EXHIBITION. 


THE TELEPHONIC EXHIBITS, —II. 


, The General Electric Company, Limited, which, 
since the expiration of the master patents has taken up 
telephonic work energetically, exhibits a variety of trans- 
mitters, receivers, and accessories. The transmitters com- 
me a modified Hunnings of considerable. efficiency as a 
ong-distance talker; a two-pencil vertical microphone, 
known as the Manchester, suitable for short distances ; and 
the latest pattern of Johnson transmitter. Immediately 
the Edison patent lapsed, there was a general enquiry for 
transmitters calculated to avoid the unexpired secondary 
patents, and as Crossley had magnanimously disclaimed any 
intention tochain two-pencil microphonesto his patent chariot 
wheels, several inventors tried their hands in this direction, 
although as we pointed out last July * there was in reality 
no reason why Crossley's multi-pencil microphones should 
not be copied ad libitum. Mr. Johnson, of the Sheffield 
Telephone Company, had been in the field as early as 1880 
with a two-pencil transmitter of considerable efficiency, 
but the legal victory of Edison had compelled him to stop 
manufacturing, although not before the Sheffield exchange 
had been supplied with a sufficiency of “ protected " 
instruments to keep it going for a number of years. On 
Edison's patent lapsing, Johnson revived his transmitter 
with improvements, and it has already come into extensive 
use. The new form is shown in Fig. 7, which isa plan of 
the underside of a pine diaphragm carrying two carbon 
pencils, A A}, resting in the carbon blocks B, Bi, B2. The 
current enters at the contact, C, splits at B! between the 
pencils, and leaves at CI. The speaking is loud and distinct, 
and the extreme simplicity and absence of any adjustments 
render the transmitter very unlikely to get out of order. 
The General Electric Company mount the microphone in a 
variety of ways. One of these, a neat and handy table set, 
is shown in Fig. 8. The best results are obtained with the 
diaphragm inclined at an angle of 28deg. 


Another speciality is the intercommunication system for 
warehouses and factories recently patented by Mr. T. B. Sloper, 
of Devizes. The leading idea of such systems is that where 
several stations are in telephonic connection by means 
of a wire for each station and a common return, each may 
call up any other at will without the intermediary of an 
operator, and, when finished, leave the connections right 
for any further calls to its own or between the other instru- 
ments. Such systems, owing to the amount of wire required, 
are not adapted for long distances, but within the limits of 
single establishments undoubtedly possess their advantages 
and conveniences. In the earlier plans the restoration to 
status quo of the necessary pointer switch or commutator 
was either left to the talker's recollection or effected automa- 
tically by the act of hanging up the phone. Sloper arranges 
his connections so that no special device is necessary for this 
purpose; his stations can be called up in any position of 
the pointer. But the most novel feature of his invention is 
the attachment of a secret switch, by using which any two of 
the stations can converse together without being overheard 
by the others. This is effected by employing the direct 
wires of the two stations as a metallic loop, cutting out the 
common return, which can, however, be used simultaneously 
by any of the other stations. The secret switch is put out 
of operation after conversation by the act of hanging up 
the phone. The connections can readily be traced in 
Fig. 9, in which P P are the microphone and S S the 


secondary circuits; 1, 2, 3, 4, the line contacts of the 


5 Telephone Transmitter Patente, Electrical Engineer, July 10th, 
891. 
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switches; M, M, M, M the pointers; J, J, J, J the secrecy 
switches. The contacts marked “spring” are permanent 
ones, and prevent the instruments ever being left discon- 
nected. The diagram shows an installation of four stations, 
two of which are using the secret circuit and two the 
common return. The company also exhibits a loud-speaking 
receiver for concerts, a variety of switches of ordinary 

tterns, telephonic translators, magneto bells, batteries, and 
ine materials. 

The Consolidated Telephone Construction and 
Maintenance Company, Limited, the most important 
of English manufacturers of telephonic apparatus, has a 
varied and excellent exhibit of apparatus, and has adopted 
the practical plan of establishing a branch stall in the South 
Gallery, in order that visitors may not only examine, but test 
the speaking of the telephones on show. The Gower-Bell, 
Blake, and Fitzgerald trausmitters, for which the company 
is noted, together with a variety of receivers, may all be 
tried in this way with satisfactory results. The worst of 
the Consolidated exhibit is that it is mostly made up of 
instruments which are so well known that there is nothing 
new to be said about them; they have spoken so often and 
effectually for themselves. In this category must be 
included the company's system of warehouse intercom- 
munication, which was one of the first of its kind, 
as it is stil one of the best; the divers equip- 
ment; and the portable lineman's set. An exception, 
as being exhibited for the first time, is the special trans- 


Fic. 8. 


mitter and switch-bell constructed for the Mutual Telephone 
Company, of Manchester, the exigencies of whose system 
require a departure from the ordinary methods. Switch- 
boards are well represented, three different patterns 
being shown. One of these, which was designed by Horr 
Krause for the Austrian Telephone Company, may be taken 
as typical of Austrian switchboards. he workmanship is 
good, and much ingenuity has been displayed by Mr. 
Graham, of the Consolidated Company, in working out the 
details. But here commendation must cease. Electromagnets 
are interposed in the talking circuits; ring-off drops fall 
if a subscriber rings, whether he has finished or not, and the 
movements required to make and then take off a connection 
are no less than 12, twice as pi as with Scribner's single- 
cord multiple. Express trains in Austria average 27 miles an 
hour, and it would seem that Austrian telephony is making 
a worthy effort to live up to them. A plan of the connec- 
tions is shown in Fig. 10. The plugs are arranged in pairs, 
each pair consisting of a black plug, P, and a white plug, 
P!, connected by the flexible cords, C C!, in the circuit of 
which is inserted a contact trigger, T, a ring-off drop, D, 
and a ringing key, K. The flexible cords of the white 
plugs, P!, are kept taut by metal weights, W, which, when 
the plugs are out of use, establish contact between the 
springs, S St, thereby bringing into play the operators 
phone, O, or the generator, M, according to the position in 
backward or backward gear of the lever, H, which has also 
a middle or neutral point. The Austrian systém of 
switching requires that after the called subscriber has been 
rung he must ring back, and that the operator shall take 
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cognisance of the fact. This throws a large amount of extra 
work on the operator, and in a busy exchange would greatly 
delay switching, since if a ed subscriber does not 
answer instantly his connection must be held in suspense 
until he does, and reverted to, perhaps, after several 
interim ones have been made. The idea is in sympathy 
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brought about, it is not felt at all. And subscribers, at 
least British ones, as experience already proves, not only 
do not resent being switched through and left to their own 
devices, but, after a little experience, will not tolerate any 
other plan. The movements required for this Austrian 
board are: 1. Operator plugs into caller's jack with a 
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with the grandmotherly notions prevalent in some con 
tinental countries, where railway travellers, telephone 
subscribers, and others are treated like mere children and 
never accorded opportunities of exercising or developing 
any intelligent initiative. In the telephonic times that are 
coming inventors will have to work in an exactly opposite 
direction by seeking to divert work from the operators, 
where its concentration occasions severe pressure, to the 
subscribers, where, owing to the division of labour thus 
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black plug, P. 2. Moves lever, H, forward and rings 
back to caller. 3. Moves lever, H, back and speaks to 
caller. 4. Plugs into called subscriber with a white 
plug, PI. 5. Moves lever, H, forward. 6. Rings 
called subscriber by pressing key, K. The operation 
then ceases until the called subscriber rings back, which 
act drops one of the ring-off indicators, D. Operator 
then proceeds: 7. Moves trigger, T, and leaves subscribers 
through. 8. Replaces callers shutter, A. 9. Replaces 
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ring-off shutter, D. Then, when the completion of the ! materially. The motions required are consequently only 
conversation is notified, by the second falling of D: 10. | half those wanted for the Austrian board, and might be 
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Releases trigger, T. 11. Withdraws plugs. 12. Replaces 


D. The Consolidated Company is not, of course, respon- | be the want of a proper engaged test. 


sible for the system. The second board, also for conti- 
nental use, is a small one, intended for the operation of 
metallic circuit trunk lines in a single-wire exchange of 
considerable size. Each section of the subscriber's board 
has one or more junction wires to the trunk board on 
which callers for trunk connections are pegged through. 


T 


Fid. 10. 


The trunk board mechanism is identical with that of the 
Austrian board just described, with one additional trigger, 
and is open to the same objections of multiplication both 
of contacts and labour. An additional ring-off drop is 
looped in the talking circuit at the trunk board, so that 
speaking must be carried on through the coils of four electro- 
magnets when a trunk line connects two exchanges worked 
on this system. If the trunks are of any length, the 
instruments employed must be exceptionally good to yield 
even passable results under such circumstances. The third 
board exhibited is of an altogether different kind, and is 
the joint invention of Messrs. Fraser and Brown, of the 
Consolidated Company, although only à modification of the 
system of multiple switchboards patented in 1889 by Mr. 
A. R. Bennett, the principal feature of which is the con- 
necting of the multiplied jacks or contacts in parallel 
instead of in series. Fig. 11 is a plan of the connections 


for three sections of the Consolidated board. The indicators, | 


A, consist of two circuits differentially wound, one being 
permanently joined to earth and the other to the 
contact socket, S!, and its multiplies on the other sections, 
which contact sockets are normally insulated from the 
earth. The circuits are connected so that an in-coming 
current drops the shutter, while an out-going current 
splits between the circuits and produces no effect. 


6tcrion C. 


Fic. 11. 


When two lines are switched together there are con- 


further reduced. The weak point of the system appears to 
The inventors have 


relied on listening by the operator to tell whether a line 


| asked for is already in use on some other section, but this 


is obviously insufficient, as subscribers do not always talk 
incessantly while connected. 


THE DIRECT-CURRENT DYNAMOS. 


Those of us interested in the design and manufacture of 
dynamos must be gratified to see the excellent machines 
now being exhibited at the Crystal Palace. 

The improvements made during the last 10 years have 
raised the dynamo to a pitch of efficiency seldom, if ever, 
met with in other machines. At the time of the first 
electrical exhibition at the Palace in 1882 the dynamo 
designer had to rely almost entirely on experimental data. 
Now, owing to the researches of the Drs. Hopkinson, 
Messrs. Kapp, Crompton, Esson, and other eminent engi- 
neers, the theory of dynamo design has become thoroughly 
defined, and the mechanical details have been perfected. 

The design and manufacture of large dynamos present 
many peculiar difficulties, in the solution of which German 
and English engineers have taken a decided lead, but the 
latter have bestowed more care on the attainment of high 
efficiency. The machines now on view at the Crystal 


| Palace show us the methods which the several makers 


have adopted in this direction. 

We propose accordingly to consider the dynamos ex- 
hibited under the following headings : 

l. The methods shown. of perfecting the electrical 
design. 

2. The improvements in the mechanical construction. 

3. The respective advantages of the various types 
represented ; and 

4. We sball give a tabulated list roughly showing the 
proportions and output of a large number of dynamos. 


Fic. 3. 


Fia. 1. 


Fie 4. 


Fie. 2. 


Improvements in Electrical Design—Armature Reactions.— 


sequently two leaks to earth at the exchange through | Messrs. Esson and Swinburne, in their respective papers 
one circuit of each of the indicators concerned, the talking | read before the Institution of Electrical Engineers in 1890, 
being done through the remaining circuits. The ring-off | considered carefully the effects of the back and cross 
drops both indicators. A feature of the board is the plug , ampere-turns on the armature. The general conclusion 
used to answer callers, which contains in its baft a small finger arrived at was that large output dynamos should be multi- 
key or switch, by means of which the operator can change | polar. 

from phone to generator with great facility, without the Bearing out this view, we find that two out of the three 
intervention of the usual separate device. The operations | largest dynamos at the Palace are multipolar—viz., those 
are as follows: 1. Plugs into caller and speaks. 2. Plugs | made by Messrs. Johnson and Phillips, and Crompton and 
into called subscriber and rings. 3. Replaces shutter. | Co., respectively. We are also informed that the large 
4. Withdraws plugs. 5 and 6. Replaces the two ring-off | machines the Electric Construction Corporation are making 
shutters. The finger switch helps movements 1 and 2 | for the Liverpool Overhead Railway are to be multipolar, 
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Foucault Currents in the Armature Conductor. — These 
wasteful eddy currents are produced whenever the 
induction through a conductor varies. At the edges of 
the pole-pieces parallel to the axis of the armature, the 
induction varies rapidly from the maximum value, in the 
space between the pole and armature core, to zero; conse- 
quently when the individual conductors pass this point, 
they have eddy currents induced in them, Figs. 1 and 2. 
These increase with the dimensions of the conductor 
probably as the fourth power of the breadth. 

There are three general principles underlying all suc- 
cessful attempts to reduce these losses. The first is that 
of introducing resistance in the path of the induced 
currents. The ordinary stranded conductor first used for 
facility in winding also effected this. Latterly, Mr. R. E. 
Crompton bas introduced the stranded conductor pressed 
into any desired section. The surface of the wires is first 
slightly oxidised to increase the resistance between the 
adjacent wires in the strands. Some makers have used 
strands in which the wires have a thin cotton covering. 


A 


Fra. 5. 


The following firms show dynamos with these bars in use— 
viz. Messrs. Crompton and Co., Limited, Johnson and 
Phillips, Siemens Bros. and Co., Limited. 

The two remaining methods deal with the shape given 
to the iron parts of the dynamos, and it is curious that the 
efficacy of the one should be due to an exactly opposite 
cause to that of the other. In the first the object is to get 
a slow charge of induction through the conductor, and in 
the second to make the change extremely rapid. The slow 
change of induction at the edge of the polecan be obtained 
by shaping the poles in the following different ways: (a) 
The polar surface is bored out to a slightly larger 
diameter than required for clearance, and then the 
poles are brought nearer together, Fig. 3. Thus the 
distance between the core and the pole increases towards 
the edge. Messrs. Crompton and Co. show an arc light 
are with this arrangement of field, but the prevention 
of Foucault currents is not the primary reason for the 


x i \ 


shape adopted in this machine. (b) The magnets are bored 
concentrically with the axis of the armature, and then the 
inside of the pole is machined away near the edge, Fig. 4. 
(c) Another method is used in those forms of magnets 
which require pole-pieces or horns fitted. Then the horn is 
made of small section, as shown at A, Fig. 5, so that the 
magnetic resistance is high at this point. This prevents a 
high density at the edge beyond. 

With all these three different methods the following 
detail will also help to reduce the loss—t.¢., making the 
edge of the pole not quite parallel to the conductors on the 
armature. In this way the full effect of the change of 
induction is never acting on the whole length of a con- 


E. M. F. producing eddy currents is reduced. The effect of 
the cross ampere-turns on the armature is to increase the 
induction at the edge of the polar surface from which the 
conductors recede, and to weaken the opposite edge. Conse- 
quently, to prevent an increase of Foucault currents at full 
load, the receding edge should be most shaped in accord- 
ance with either of the last two methods. 

The second principle of making the change of induction 
extremely rapid is used in the toothed-core armatures 
made b essrs. Easton and Anderson, and also by 
Messrs. lden and Co. These armatures are an improve- 
ment of the old Pacinotti type. In the early machines of 
this type the pitch of the teeth in tbe core was large, to 
enable a number of wires to be wound in each space, Fig. 6. 
The fluctuation of induction at the polar surface, due to the 
distance between the teeth, then produced eddy currents 


Fic. 8.—Position 1. 


in the iron. The loss of power caused by these was so 
great that toothed armatures were for the time abandoned. 

Now the above-named makers use a small pitch, and, as 
a rule wind only one conductor in each groove, Fig. 7. 
It is well to consider the action of the teeth by steps. In 
the first instance, if the armature were stationary in the 
position shown in Fig. 7, there would be little or no in- 
duction through the conductor on account of the better 
path offered by the projecting iron teeth. But when the 
armature has advanced by a distance equal to the pitch, 
the lines of force have all crossed the spaces filled by the 
copper. The speed at which they cross the path of high 
resistance is enormously greater than the circumferential 


— e 
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Fic. 9.— Position 2. 


speed. As the conductors enter or leave the polar surface, 
we may consider that the magnetic lines of force fly across 
them in bunches. Considering this by steps in positions 1 
and 2, Figs. 8 and 9, there is practically no induction in the 
copper, but at some intermediate point the induction carried 
by theadvancing tooth rushes across the gap. This rush causes 
two equal and opposite E.M.F.’s at the beginning and end 
of its course, which practically neutralise each other, as 
are both acting for an extremely small interval of time. 
The result is that we get a small Foucault loss, and in 
these recent machines the loss in the poles has been 
avoided by using a large number of teeth. It is doubtful, 
however, if the type can be auccessfully extended te 


ductor at the same instant, and consequently the maximum | dynamos of large output. 


298 


THE ELECTRICAL ENGINEER, MARCH 25, 1892. 


Losses in the Armature Core.—The methods of pre- 
venting undue loss of power in tbe iron cores are now well 
understood, and the cast-iron armature core kept cool by 
an internal watercourse is now a relic of the past. The 
maker of this latter machine had hopes of getting per- 
petual motion when he saw to what high temperatures his 
circulating water was raised.. The subdivision of the 
cores to prevent Foucault currents is now carried out by 
al makers. Many of those exhibiting show armatures 
unwound, and it is worthy of note that nearly all build up 
the cores of plates. The Gulcher Company use a thin ta 


yan broad, which must be a decided advantage in the. 
i 


sc ty pe of armature. 

The other cause of heating is due to hysteresis in the 
iron. In small machines this is not important, although 
the induction used is high in nearly all designs. With 
large armatures the section of iron used is increased, and 
the cooling surface increases only as the two-third power 
of the volume. The result is that with the same induction 
the cores get much hotter than those in small dynamos. 
Another reason against using such high inductions is that 
the hysteresis loss appreciably reduces the efficiency. 

Thus, while in the small machines exhibited, the induc- 
tion in the core varies between 14,000 and 21,000 C.GS. 
lines per square centimetre, in the large dynamos the 
inductions calculated from the dimensions given to us are as 
follows : 

C.G.S. unit per 

8q. centimetre. 

Crompton and Co., 130-kw. dynamo ................. ........... 12,500 
" M -kw. 5 8 13, 000 
Electric Construction Corporation, 40-kw. motor ............ 15,000 


" 5 T 40-kw. motor-generator 15, 
Gulcher and Co., 40-kw, dynamo 12,700 
Johnson and Phillips, 130-kw. dynamo........... e 10, 


Siemens Bros. and Co., 216-kw. dynamo 


The Crystal Palace Exhibition may be naturally expected 
to bring before the notice of electrical engineers many 
improvements in the detail of their work or the apparatus 
connected therewith. One of these to which we should 
like to direct particular attention this week is a decided 
improvement in the containing cells for accumulators, 
consisting of large glass cells made upon an entirely new 
process by Armstrong's Glass Company, Limited, 
of Waterloo-street, Birmingham. Before actually describing 
their exhibits it may be well to mention the state of the 
present manufacture of glass cells. In the first place, the 
materials used for accumulator cells are practically limited to 
lead, ebonite, and glass. Glass is preferable to lead wherever 
its use is possible for various reasons ; principally that glass 
allows the plates to be thoroughly inspected at all times of 
charge or discharge, so that no broken or defective plates 
are left in the cell; and also that glass is à non-conductor 
of electricity, besides not. being attackable by tbe acid 
used, as lead. eventually may be. Glass cells have therefore 
long been employed for accumulators, butthere are one ortwo 
difficulties which stand in the way of their more extensive 
adoption. The cells, as now made, are very uneven in thick- 
ness, have rounded corners, and are irregular on the bottom, 
due to the method of production employed, which up to 
the present has been the only one possible. But the great 
5 which stands in the way has been the fact that 
glass cells actually could not be made by any process larger 
than about 22in. long. The improvement brought about 
by Armstrong’s Glass Company can be realised to be very 
great when it is stated that hy their newly-introduced process 


glass cells can be made with perfectly square cornera and: 


flat bottoms, the glass being of equal thickness at all parts, 
and that cells can be made practically of any size desired. 
At the Exhibition a large glass tank, manufactured on their 
system, is exhibited which is 4ft. 6in. long. This forms 
at the present time the largest glass tank in the world, and 
it serves as containing cell for one of Crompton’s central 
station accumulators. Still larger cells are being made for the 
same purpose, which will be as much as 7ft. 5in. long. These 
glass tanks can be used, of course, for all purposes, and the 
company is engaged in making various shapes and sizes for 
use in chemical works. 

The ordinary process of making glass cells at present 
consiste practically in blowing a large bottle inside a square 


hot iron mould of the size desired. At first the glass is 
spherical, but as it touches the sides of the mould the 
corners only expand. The corners are therefore much 
thinner than the other parts, and, moreover, are never 
exactly square. The bottom surface is also usually humped 
in the middle, due probably to air caught under the glass. 
This necessitates levelling by means of shaped pieces of 
wood or other means before the lead accumulator plates 
will stand evenly. 


— — —— 


Armstrong's Glass Tanks. 


The Armstrong patent process is very different. A solid 
iron template of the size desirel—the size not being 
limited—is placed inside a furnace, being previously white- 
washed to prevent the glass from sticking. Plates of glass 
are placed against the four sides and underneath, previously 
cut to the exact size. The whole is heated up gradually 
for some hours, and when the glass is at a good red heat 
a steel oxy-hydrogen blow-pipe apparatus is introduced 
through working holes in the furnace, and the edges of the 
glass is brought to a state of incipient fusion. The joint 
is then rolled by a roller placed at the back of the blow- 
pipe jet, and a good weld is thus made. All four sides 
and the bottom are fused together, and the cell left to 
gradually cool down and anneal. The result is a perfectly 
square-sided glass tank. Cells made on this method are 
not more expensive than the ordinary cella; while for 
large-sized tanks they can be made much cheaper than the 
competitive tanks made of copper, lead, or other 
material. These are being made for electroplating pickling 
tanks and other similar purposes. The patent also pro- 
vides for the manufacture of large glass tubes or pipes for 
acid works, and, as can easily be seen, opens out an ae 
new field for large glass articles. As an illustration, a tan 
has recently been built for chemical use, 5ft. high, 6ft. long, 
and only ljin. wide—a shape previously quite impossible 
of manufacture by any known process. Mr. Armstrong’s 
process took quite 500 experiments before the conditions of 
certain success were accurately determined. The company 
has works at Albion, West Brom eil; but is expected to 
require much larger premises almost immediately. 


Armstrong's Glass Conduits for Mains 


A further invention shown by the same company at the 
Exhibition consists of solid glass conduits for electric 
underground mains. Slabs of glass are made in lengths 
from lft. to 5ft., having half-round grooves of lin. to 2in. 
diameter, which are bedded in pitch and concrete. 
The method is new, and has not been yet practically 
tested, but is offered for any electrical engineer 
to take up. The process of laying consists in 
first digging a trench, laying a trough of concrete, on 
which a layer of soft pitch is run; on this the lower slab is 
placed, then the upper slab, breaking joint. Both are then 
run in with pitch, and the concrete trough completed above, 
thus forming a solid insulating conduit, in which bare 
copper cable for high or low tension can be drawn. We 
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are unable to express any opinion as to its electrical quali- 
ties in the absence of practical tests, but the conduit is 
economical to construct, only cheap materials being 
employed, and the proposed use of bare copper would 
again reduce the cost of the mains. The illustration shows 
the arrangement in a sufficiently explanatory manner. 

While speaking of glass-lined conduits, we should like to 
mention the glass-lined iron tubing made by Dan 
Rylands, Limited, of Barnsley, who have an interesting 
exhibit at the Crystal Palace, showing pipes, large and 
small, bends, junctions, tees, and so forth, in every variety, 
all lined with glass. These pipes are exceedingly useful 
for a variety of purposes, and deserve extended application. 
For water-pipes they offer less skin friction, and are abso- 
lutely clean and healthy. For chemicals they are of course 
very advantageous, while for the use for which we specially 
notice them, electric light conduits, they seem to offer 
distinct advantages. 

Rylands's patent glass-lined tubing consists internally of a 
separate solid glass tube, which is covered and protected by 
ordinary iron piping—a suitable cement being inserted 
between the iron and the glass makes the whole a solid 
structure, and at the same time renders the glase practi- 
cally unbreakable by ordinary use. Not only has this been 
accomplished for straight pipes, but by a patent process, of 


— 


| Tum 


which Dan Rylands are the sole owners, tee-pieces, bends, 
elbows, and crosses are similarly manufactured with the 
glass lining. The tubing is made with either cast or 
wrought iron exterior piping, and with butt, flange, or 
socket joints, as desired. By either of these the glass-lined 
tubing is easily connected together. In every case a thin 
washer of guttapercha or other packing is interposed to 
secure a perfectly sealed end before the pipes are screwed 
up. The glass-lined tubing is claimed as really less expen- 
sive than lead piping, and only some 20 per cent. more 
than iron piping. The severe tests to which the patent 
tubing has been subjected have proved that it will also 
stand the extreme alternations of heat and cold. For 
chemical work in manufactories where acid is to be led 
about or turned on by tap, the tubing would be invaluable. 


tension mains, especially where these mains are unavoidably 
placed in very exposed situations. 

Dan Rylands also make Leclanché jars by patent 
machinery, and exhibit specimens at their stall. A circular 
projection is moulded on the bottom of the cell ; this serves 
to receive the bottom of the porous pot and hold it in 
5 position, not touching the mouth of the cell. 

reater accuracy and uniformity is secured in the moulded 
cells than by hand-made glassware, and specially strong 
glass is used in the manufacture of these colla. 

Amongst the companies using Rylands's glass-lined tubin 
are the St. James's and Pall Mall Company, Mason's-yard, 
St. James's; Messrs. Crompton and Co., at Kensington 
Court; the Blackburn Electric Works, Blackburn, and 
others. 

Among the many interesting exhibits of Messrs. Laing, 
Wharton, and Down to be found in the Entertainment 


Fic. 1. | 


Court, is an automatic regulator, which is said to provo 
exceedingly useful and effective when an installation of 
incandescent lamps is run by means of prime motors whose 
speed is very irregular. The action depends upon that of 


Fic. 2. 


For electric light mains it is proposed simply to use bare | an electromagnet, the core of which, as it moves to and 


copper wires, thus saving the insulation for long leads, 
while twin wires could of course be threaded in one pipe 
for house wiring if desired, with additional security from 
earth faults. | 
Amongst other places, the glass-lined none, has been 
used in the electric light distribution for the Bridlington 
Local Board, for carrying the high-tension cables, and the 
town surveyor and engineer, Mr. R. Railston Brown, con- 
siders it has proved itself a valuable conduit for high- 


fro, brings in or puts out contacts to which resistances 
are connected. But the accompanying illustrations explain 
the whole matter. 


Carmarthen.—The price of gas at Carmarthen i 
4s. 6d. per thousand, and the contract with the gas company 
was daly cenewad by the casting vote of the chairman of 
the Town Council. 
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C. H. W. Bicas, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed. 


TO ADVERTISERS. 


Advertisements should be addressed to the Publisher, 139-140, 
Salisbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms for 
a series can be arranged on application. 

SITUATIONS VACANT" and “WANT PLACES" Advrertise- 


ments will be charged at THREE WORDS for ONE PENNY 
with a MINIMUM charge of SIXPENCE. 


TO SUBSCRIBERS. 

“THK ELECTRICAL ENGINEER” can be had, by Order, from 
any Newsagent in Town or Country, and at the various 
Ratlway Stations, or it cam, if preferred, be supplied 
direct from the Office, on the following terms .— 


3 months 6 months 1? month 
United Kingdom 38. 3d. 68. 6d. 13s. Od. 
Within the Postal Union 4e. dd. 8s. 8d 17s. 4d 
Other Places . 4s. 10d. 9s. 8d. 19s. 6d. 


(Post Free Payable in Advance.) 


Cheques, Post Office and Postal Orders for Subscriptions 
and Advertisements should be made payable to 
C H. W. Biaas, 139-140, Salisbury Court, Fleet 
Street, London, and be crossed “ Union Bank.” 


BOUND YOLUMES. 


Vols. I. to VIII. inclusive, new series, of **'THg ELECTRICAL 

NGINEER " are now ready, and can be had bound in blue cloth, 

gilt lettered, price 8s. Gd. Subscribers can have their own copies 
bound for 2s, 6d., or covers for binding can be obtained, price 25. 


LANE FOX v. KENSINGTON AND KNIGHTSBRIDGE. 


This case, admittedly one of the utmost importance 
to the electrical industry, has employed the Courts 
for a period of some sixteen days, and was fruitful 
with surprises from day to day. Judgment has not 
yet been delivered, so it is impossible that we should 
comment upon the various and conflicting evidence 
given, but we may be permitted, without endanger- 
ing ourselves for contempt of court, to combat views 
often somewhat energetically expressed as to the 
present method of deciding technical cases. One of 
the suggestions oftenest expressed is that the judge 
trying such cases ought to be fully equipped with 
technical knowledge. We respectfully demur to this 
view, and every trial we listen to proves that men 
possessed of technical knowledge have their views 
warped in every direction and could not listen 
unbiasedly. Their opinions are mostly of a settled 
and of a dogmatic character. They are not open to 
conviction, because they start with knowledge. The 
judge, if imbued with scientific information, would 
either be orthodox or heretical, and would revel 
in the subtleties of scientific research, and 
entirely overlook the broad principles usually 
underlying every question subject to litigation. 
It is not long after the opening. of a case 
before the experienced judge begins to see the 
broad points upon which in the end the issue must 
rest, and his aim is directed to ascertain the facts 
which bear upon these points*—irrelevant maundering 
about the importance of some highly attenuated 
will-o’-the-wisp-like theory is brusquely pushed aside. 
In the case above mentioned, the Attorney-General 
referred to the presence of a technical assessor to 
assist the judge. Where is the use of the assessor ? 
A and B are two celebrated scientific witnesses. 
They testify on oath to certain things, and their testi- 
mony is diametrically opposite. For every assessor 
who agrees with A, an assessor can be found who 
agrees with B. It is the duty of the legal advisers 
of the litigants to see that their case is put so 
clearly and plainly and truly before the judge that 
he, possessing a trained experience, may decide 
the question upon the known scientific facts—if 
scientific facts are involved—and not upon the 
fancies which are to be found in the borderland of 
science. It seems to us that the position of a judge 
is made difficult, not because of the inherent difficulty 
of the case, but because he has to decide upon 
truths which, while they may be truths, are only 
half-truths. Witnesses are asked questions the 
answers to which, it is hoped, will make a consecutive 
narrative of sufficient influence to win the case. 
They are not asked questions the answers to which 
may make clear scientific points, if such answers 
tend to go against their side; and if the opposing 
counsel happens to ignore in his cross-examination 
the points which remain half-elucidated, his side has 
to suffer. The onlooker undoubtedly sees most of 
the game, and an adverse judgment is as often due 
to the lack of perception as to the tendency of a 
half answer by the opposing counsel, as to his 
having a bad case. There, however, seems to 
remain a suggestion which possesses some value. 
In these technical cases, why should not the judge 
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be able to call witnesses, put to them points which | dence will ever be placed in the stability of a com- 


to him are doubtful, or on which the evidence is | pany whose meetings are held in secret. 


The public 


scientifically conflicting, and let opposing counsel draw one conclusion, and one only—not that business 


cross-examine in the usual manner? Such witnesses 
would be uninterested in either party, and would not 
be answering with reservation to benefit one side or 
the other. Again, in some cases an honest experi- 
ment by a disinterested witness would settle disputed 
facts once and for all, and would save time, money, 
and temper. When ten men say a horse is black, 
and ten as strongly assert it is grey, a man not 
colourblind will end the dispute by using his eyes. 


KEEP OUTSIDE. 


During the season it is not uncommon to find an 
awning over the pathway, and a carpet laid down to 
the front door, so that invited guests can gain their 
carriages without danger to skirts. The door is open, 
but only to the invited. The latter view seems to 
hold good with the meetings of the Gulcher Com- 
pany. The shareholders may enter, but the Press 
has to keep outside. Usually when directors are so 
anxious to hide their light under a bushel, it means 
that the light is as difficult to find as the pea under 
the thimble. Last Monday the counsels of the 
chairman (Mr. D. de Castro) prevailed, and the 
meeting was held in secret. A similar suggestion at 
& previous meeting failed to obtain the consent 
of the shareholders, but since then no doubt 
their education in secret ways has become more 
advanced. At any rate, the chairman pretended, 
or actually thought, that what he had to say 
concerning his trip to the Antipodes, and the 
results to be expected therefrom, had better not 
become public property. We do not believe that 
Mr. D. de Castro can give us any news about prob- 
able business that cannot be easily obtained else- 
where. We do not believe that any person, or body 
of persons, in the places he has visited would in any 
shape or form confide secretly in the chairman of 
the Gulcher Company his or their intention to carry 
out work, or to give orders to any one firm, without 
making enquires as to prices from other firms. The 
only reason that could possibly be brought forward 
for having & meeting of shareholders unreported 
is that private information as to business prospects 
might be made known to business competitors. 
Now ff a company is in a good business position its 
directors do not dilate at the meetings upon business 
details, and business in hand or under negotiation 
belongs to the details of office work, and not to 
meetings of shareholders. If a company, however, 
is in a bad way—an exceedingly bad way—it is 
necessary for the directors to keep up the spirits of 
the shareholders as long as they can, in order 
that the company may be kept going, and the 
directors draw their fees. To keep up a good head 
of spirits, it is customary to dilate at length 
upon what is going to happen. We do not say 
that the Gulcher Company is in a bad way. We 
do say this, however, that Mr. de Castro bad nothing 
of consequence to say that might not as well have 
been said before reporters as before shareholders. 
We are bound to warn shareholders that no confi- 


details are in question, but that the position of affairs 
won't bear investigation. 


— ee ee 


CORRESPONDENCE. 


** One man's word is no man's word, 
Justice needs that both be heard." 


THE MOTOR-TRANSFORMER. 


SIR, —I think the motor-transformer should be considered 
one of the most important exhibits in the Electrical Exhi- 
bition at the Crystal Palace, for it is to this machine we 
must look for the conveyance of direct currents to long 
distances, and every day shows us that the demand for the 
direct current in the daytime, to be used in motors for 
power, is increasing. I should like to know what is the 
percentage of power absorbed by the counter E.M.F. when 
in full work. The machine itself appears to be well and 
solidly built, and the oiling arrangement is simple and 
good. The automatic switch on the primary of these 
machines should be made to cut out the secondary circuits 
also, when they are run in parallel, otherwise one may be 
found running at the expense of its neighbour. I hope 
the committee now appointed will make a thorough test of 
the efficiency of this machine with both light and heavy 
loads, and publish the results.— Yours, etc., W. 


PRACTICAL INSTRUMENTS FOR THE MEASURE- 
MENT OF ELECTRICITY. 
BY J. T. NIBLETT AND J. T. EWEN, B.SC. 
V. 
(Continued from page 207.) 
RESISTANCE, continued. 


Wheatstones Bridge or Balance.—Perhaps the most usual 
method of measuring ordinary resistances is to employ one 
form or other of what is known asa Wheatstone's Bridge. All 
forms of this device comprise three essential parte : (1) a closed 
electrical circuit, one portion of which consists of two wires 
or other conductors, so as to provide at this part two separate 
paths through which the current will flow ; (2) a connecting 
link, or bridge between two points, one in each of these two 
paths; and (3) a means of ascertaining whether a current is 
passing along this connecting link. 


Fic. 3.—Divided Circuit with Connecting Link. 


Let M and N be two points in a closed circuit ABMNCD 
in which an electric current is flowing, and let the portion of 
the circuit between the two points M and N consist of two 
paths MSN and MT N. Then the potential or electrical 
pressure in the circuit falls gradually from A to B, B to M, 
M to N, N to C, and C to D, so that the potential at B is 
less than at A, the potential at M is less than at B, the 
potential at N is less than at M, and so on. We shall con- 
fine our attention in the meantime, however, to that portion 
of the current lying between the points M and N, and which 
consists of the two paths MSN and MTN. Now if a point 
P be taken anywhere in the path M S N, its potential must of 
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necessity be less than that of M and greater than that of N, 
and furthermore there must be one and only one corre- 
sponding point, Q, in the path M TN whose potential is 
exactly equal to that of P. This is quite independent of 
the relative quantities of current flowing through the two 
paths. The total resistance of MSN may bear any ratio 
whatever to that of M TN without affecting the principle in 
the slightest degree. 

If now the two points P and Q, whose potentials are the 
same, be joined by a conductor, it is obvious that no current 
will pass along this conductor in either direction as there is 
no difference of potential or E.M.F. between its ends ; and if 
a galvanometer forms part of this conductor it will show no 
deflection. 

This connecting link, P Q, forms, as will be seen from 
Fig. 3, a bridge between the two branches MSN and MTN; 
and as this arrangement, although originally designed by 
Mr. Christie, was first made public by Sir Charles Wheatstone, 
it is usually termed a Wheatstone’s Bridge. It is also known by 
the name of Vheatstone’s Balance, on account of the balancing 
of the potential s at the points P and Q. This connecting 
link PQ must, however, be more than merely a bridge 
between MSN and MTN. It must be provided with a 
current indicator of some kind to show whether any current 
is passing along the bridge in either direction. "This current 
indicator usually takes the form of a sensitive galvanometer 
as shown at G, Fig. 4, although in cases where very great 
accuracy is desired, a telephone, which would give an aural 
indication, might with advantage be substituted for it. 

As a rule, all measurements of resistance by means of the 
Wheatstone’s Bridge method consist simply in determining 
two points of equal potential or electrical pressure, such as 
P and Q, one in each of the two arms of a divided circuit, such 
as MS Nand MTN. In the original form of the apparatus, 
now known as the Metre Bridge, only one of the two points, Q, 
is fixed, while the other one, P, is moved backwards and 
forwards along M S N until the balance is obtained. In the 
form known as the Post Office Wheatstone’s Bridge, both the 
points P and Q are fixed, and the resistance of the arms on 
either side are altered until the balance is established. 


Fic. 4.—Principle of Wheatstone’s Bridge. 


In Fig. 4, let R, R, R, and R be four resistances connected 
up as shown, so that R, and R, together form one branch, 
while R, and R form the other branch of an electrical circuit 
divided between the two points M and N as before. Let 
the four resistances, R, R, R, and R, be so adjusted that the 
galvanometer G, connected up between the two points P and 
Q as shown on the diagram, gives no deflection. "The two 
points P and Q are therefore at precisely the same potential. 
But the points M and N are each common to both branches 
of the divided circuit, therefore the fall of potential from 
M to P is the same as that from M to Q, and the fall from 
P to N is the same as that from Q to N. Also since no 
current is flowing along P Q, whatever current flows through 
M P the same must also flow through P N, and whatever 
flows through M Q must also flow through Q N. From this it 
follows by Ohm's law (which says that the electrical resist- 
ance between any two points in a circuit in Ohms, is equal 

£o the difference of potential between these two points in 


Volts, divided by the current flowing in that part of the 
circuit in Amperes) that P must divide the whole resistance 
in MPN in the same proportion as Q divides the whole 
resistance in M Q N. Thus we may write: 


R. : R... RI. R; 
or R.. RI :: R.. R. 
Then if the values of R, R, and R, are all known, and the 
value of R is being determined, we have 


which expression gives the value of R, in terms of three 
known resistances. 

To determine R it is not, however, necessary to know the 
absolute values of all the three resistances R, R, and R, ` 
If the value of R, is known, and simply the ratio between 
R. and R., we have 


R=R x È 


R. 

this is the condition in the case of the Metre Bridge. Again, 

if the value of R. is known, and the ratio between R, and 

R., we may similarly write— 
R= lux ; 

R. 
this is the condition in the case of the various forms of Post 
Office Wheatstone's Bridge, Dial Wheatstone’s Bridge, etc., 


where the value of 5 may be made equal to 100, 10, 1, 10 
or u · l 

In our next article we hope to deal with the various 
commercial forms of Wheatstone’s Bridge. 


(To be continued. ) 


——————— 


CAMBRIDGE. 


THE ELECTRIC LIGHTING QUESTION. 


At the last meeting of the Town Council the Electric 
Lighting Committee presented the following report : 


“That in accordance with the resolutions passed at a 
meeting of the Council held on the 18th ult., the com- 
mittee entered into negotiations with Messrs. Parsons and 
Co., relative to their offer to form a company for taking 
over the powers and duties of the Corporation under the 
electric lighting provisional order, and received from them 
the following offer: * We beg to make the following offer 
to take over the powers granted to you by the Cambridge 
electric lighting provisional order. 1. We would under- 
take to commence the light within the area of supply not 
later than the commencement of the October term next, if 
this proposal be accepted at your meeting on the 17th inst., 
and to proceed continuously with all possible despatch. 2. 
We will reimburse the Corporation the sum of £1,040 paid 
by them for the site of the proposed station, which we take 
over, and also the sum of £300 expended by them in 
obtaining the provisional order. 3. The system employed 
would be the alternating current system, with a pressure 
not exceeding 2,000 volts and transformed down to a 
pressure not exceeding 100 volts at the point of supply. 4. 
The Corporation to have power to acquire the undertaking 
on the terms specified in the Electric Lighting Acts at the 
end of 32 years, and each subsequent completed period of 
10 years. We are advised and believe that to name an 
earlier period than 32 years would be seriously prejudicial 
to the success of the undertaking, as it would probably 
prevent the investment of capital in the concern. 5. The 
Standard price of current to private consumers to be 7d. per 
Board of Trade unit, such price to rise and fall according 
to a sliding scale of 1d. per unit for each 15s. per cent. of 
cumulative dividend declared above or below 8 per cent. per 
annum after making due allowance for depreciation and 
reserve fund. The price not to exceed 8d., and should the 
directors think desirable, it may be lower than that fixed 
by the scale. 6. The standard price to be charged to the 


Corporation for public lamps to be 54d. per unit; such 
price to rise or fall at the rate of 1d. per unit for each £1 
per cent. per annum of cumulative dividend above or below 
8 per cent. The price not to exceed 8d.; and should the 
directors think desirable it may be lower than that fixed by 
the scale. 7. The Corporation not to consent to the grant 
of a license or provisional order to any persons or com- 
pany so long as the supply is sufficiently maintained. 
8. We should have full power to form a company, if 
desired, for the purpose of carrying out the above objects, 
and the deed of transfer specified in your provisional order 
should be entered into, if desired, with such company. We 
should be quite prepared to admit on the board of the 
company at least three directors resident in Cambridge, 
and to obtain a large portion of the necessary capital from 
the town and district. It would also doubtless be found 
necessary, and we quite agree, to hold a large proportion of 
the directors’ meetings in Cambridge. 9. If entrusted 
with the powers now vested in the Corporation it would be 
our endeavour to carry out the work in a manner satisfac- 
tory to the Corporation and to the public ; and we would 
with confidence refer to the work done and the results 
obtained by the Newcastle and District Electric Lighting 
Company, Limited (of which our Mr. Parsons is the 
managing director) in testimony of our ability to perform 
our undertaking.’ The committee met on the 8th inst. for 
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having the power to acquire the undertaking at the end 
of 21 years, upon paying for the undertaking as a goin 
concern, including valuation of the goodwill ; the amount o 
the valuation in case of dispute to be settled by arbitration. 
The committee accepted this proposal, and they further 
stipulated that the agreement should contain the usual 
clause against assignment of the undertaking by the 
company, and such other clauses as should be found 
necessary or proper to insert in a contract of that nature, 
which was also accepted on behalf of the firm. Your com- 
mittee consider the terms so provisionally concluded to be 
fair and reasonable, and they recommend that the same be 
adopted by the Council, and that the town clerk be 
instructed to prepare an agreement in accordance with the 
provisions contained in the provisional order relative to 
the transfer of the powers of the Corporation under the 
order, and, if necessary, to take the advice of counsel 
thereon." 

After a considerable discussion the report was adopted. 


TURBINES FOR CENTRAL STATIONS. 


We illustrate herewith a peur of Victor turbines arranged 
for central station work. The chief feature of this arrange- 


"49,9. 
me 


2 
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Pair of Victor Turbines for Central Electric Light Station. 


the purpose of considering the above offer, Mr. Parsons also 
being present. In the discussion which ensued, Mr. Parsons 
consented to the following modifications of the terms con- 
tained in the letter of his firm: 1. That the charge per unit 
should not in any case exceed 7d. 2. That the company 
should pay £1,000 towards the expenses of the Corporation, 
instead of the £300 mentioned in their letter. Mr. Parsons, 
however, was unable to agree to any option to purchase the 
undertaking at an earlier period than the term of 32 years. 
A majority of the committee was in favour of accepting 
the offer contained in the letter of Messrs. Parsons and Co., 
subject to the two modifications consented to by Mr. 
Parsons. But he was requested to further consider the 
question of the option to purchase at the end of seven, 14, 
and 21 years. The committee met again on the 11th inst., 
when Mr. Parsons and Mr. Harvey, the solicitor of the 
firm, also attended. The latter stated that he had again 
considered the question of the option to purchase, but that 
he could not advise his clients to consent to any such pur- 
chase at the end of seven or fourteen years, on the ground of 
the difficulty of raising the requisite capital, and that it 
was essential that there should be some fixity in the tenure 
of the company, to induce its managers to put their best 
efforts in the work. He stated, however, that Messrs. 
Parsons were prepared to consent to the Corporation 


ment is the ease with which any dynamo can be thrown in 
or out of working. This system can be applied, of course, 
to any number of dynamos desired. 

The engraving was made from a pair of Victor turbines 
on horizontal shafts, equipped with Rice’s improved disc 
friction pulleys for driving six dynamos direct from water- 
wheel shafts. The feeder is provided with a valve gate for 
shutting out the water in case of necessity. Each turbine 
is independent, having its own gate rig and governor, and 
drives three dynamos, either one of which can be cut out 
at will by means of the friction pulleys, without interfering 
with the others. 


ELECTRIC LIGHT INSTALLATION AT BOLTON 


TECHNICAL SCHOOL. 


The electric light installation for the lighting of the Bolton 
Technical School which was formally opened on Saturday, March 
19th, by Alderman Dobson, has been supplied and erected by 
Messrs. Ernest Scott and Mountain, Limited, electrical and 
general engineers, Close Works, Newcastle on-Tyne, and is 
rog complete. 

here are two dyn- mos of the Tyne compound-wound type, 
fitted with heavy turned flywheels and fast and loese pulleys, 
for generating the current—each machine giving an output of 
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90 amperes at an E. M.F. of 105 volts when running at a speed 
of 900 revolutions per minute. Both dynamos are provided 
with sliding bed-plates, with tightening screws and holding- 
down bolts, enabling the slack of the belt to be taken up. 

The power for driving the dynamos is obtained from two 

14-h.p. nominal gas engines. Countershafting is arranged so 
that either engine can drive either dynamo, the power being 
transmitted by belting. The current from the dynamo is con- 
ducted by cables to a main switchboard, which is of a very 
substantial design, and consista of an enamelled slate base fitted 
with four of Messrs. Ernest Scott and Mountain's double-pole 
switches with fusible cut-outs, the switches beiug arranged to 
control the lighta in the basement, ground floor, first floor, and 
second floor. Two coupling switches are also fitted on the slate 
base, arranged so that the dynamos can be coupled in parallel 
or can be run independently or singly as required. The slate 
base is fitted intoa deep oak frame. An ampere-meter and volt- 
meter are also fitted on the main switchboard, enabling the 
current and pressure to be measured. 
M The total installation consists of about 220 16-c.p. incandes- 
cent lamps, the lamps being suspended by flexible pendants 
from the ceilings in the workshops. Where a concentrated 
light is required at any particular point the lamps are made to 
raise and lower, this being found a great advantage for weaving. 
Enamelled iron or opal shades are fitted to the pendants 
according to the positions in which they are placed, and in the 
foundry and patternmaking department wire guards have been 
provided to prevent any possibility of the lamps being broken. 

In the lecture theatre arrangements have also been provided 
so that the current can be utilised for working the magic 
lanterns or microscopes, or for demonstrating the uses of elec- 
tricity either as motive power or for chemical purposes. 

The installation has been split up and a large number of 
switches fitted, so that the current can be economised as much 
as possible, and generally the arrangements throughout are of a 
very perfect and complete description. 

e may mention that Messrs. Ernest Scott and Mountain, 
Limited, have recently completed a large installation for the 
lighting of the printing works of the Bolton Evening News, 
ds iue also lighted up the Rothwell Hosiery Company's mills 
at ton. 


THE TELEPHONE AND THE GOVERNMENT. 


On Monday the Postmaster-General, Sir James Fergusson, 
received a deputation from the London Chamber of Conimerce, 
headed by Sir Albert Rollit, M.P., who, on their behalf, gave 
effect to the opinions expressed at the meeting of the Chamber, 
held a few days since and reported in our columns, in favour of 
giving every facility to the telephone industry, and of the 
introduction by the Government of a Bill for affording 
facilities for its development. Mr. Sidney Morse further 
asked that the telephone companies might be regulated by the 
Board of Trade, as were those connected with electric lighting. 
The Postmaster-General referred the deputation to a statement 
he was about to make in the House of Commons on the intro- 
duction of the New Telephone Company's Bill, which it would 
not be respectful to the House that he should anticipate. 
This statement was made on the following day (Tuesday), 
when Sir James Fergusson moved the rejection of the 
above Bill The National Company's Bill not being before 
the House, it was not included in the motion. Briefly, 
these were his points: The New Company sought powers 
trenching on the Post Office’s prerogatives, for Courts had 
decided that telephones were telegraphs. Hitherto licenses 
had been ana to companies with the idea of fostering 
competition and benefitting the public. Amalgamation by the 
National of all licensees, except the New Company, had defeated 
this object. Competition had ceased, and inadequate telephonic 
service was complained of. The form of the license and its 
restrictions might have had something to do with the small 
a ders made by the telephone in this kingdom. He 

; therefore, endeavoured to frame a scheme which 
would facilitate instead of restricting the spread of the 
telephone, while sufficiently guarding the Post Office mono- 
poly. That there was real danger of the telegraphs being 
injured by telephones, unless precautions were taken, was 
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proved by the fact that wherever the telephone system had 


developed much, as in Lancashire and Yorkshire, the growth of 
the telegraphs had been checked. The concessions which might 
be made to the telephone companies were in the main as 
follow : Telephone messages might be communicated to the 


telegraph, so as to facilitate through communication between | 


different towns. Messages from a subscriber to a telephone 
exchange might be delivered to his correspondent ; they might be 
sent by post as letters, or forwarded by express messengers. 
No charge should be made by the Post Office for the work of 
taking down telephonic messages and despatching them by tele- 
graph or post. The way-leaves now charged for telephone wires 
passing over roads or railways might be reduced from £1 per 
mile yearly to a nominal sum. 


Lastly, the companies might 


25, 1892. 


be allowed, where practicable, to establish call offices in the 


post offices. Other possible concessions might be made, but 
they were matters of detail. It was an essential feature of 
his scheme that the Government should have possession of 
the trunk wires—that was to say, the wires connecting different 
towns and those connecting two or more telephone exchanges 
in the same town ; not those between the exchanges and the 
private addresses of subscribers. The Government proposed to 
consider the local authorities throughout in carrying out this 
scheme. The Government further considered that a license 
should not grant power to do telephone work all over the 
country. Accordingly, fresh licenses would only be given to 
bodies operating in certain areas, provided they were pp 
by the local suthority and possessed sufficient capital. In a few 
days he would move for leave to bring in a Bill on the subject. 
The debate was then adjourned to next Tuesday. 


— —Ó 


PHYSICAL SOCIETY.—Feb. 26, 1892. 


Prof. W. E. AvRrox, F.R.S., past-president, in the chair. 


Prof. S. P. Thompson, F.R.S., read a paper '' On Modes of 
Representing Electromotive Forces and Currents in Diagrams.” 
The author said he had found it advantageous in some cases to 
depart from the usual methods of representation, and he now 
brought the subject before the society in order to have it discussed 
and improvements suggested. To indicate the directions of cur- 
rente in wires seen end-on, Mr. Swinburne had used circles with 
and without crosses, but no symbol had been suggested for wires 
not conveying currents. He (Prof. Thompson) thought the plain 
circle should be used for inactive wires. A circle with a dot in 
the middle could then be used to indicate that a current was 
flowing towards the observer, and a circle with a cross in it 
to represent a wire conveying a current away. These meanings 
could be recalled by considering the direction indicated by 
an arrow, the dot showing the tip of the arrow, and the 
cross the feathers. Some methods of distinguishing between 
E.M.F. and current was required. For thia he proposed to 
use thin-stemmed arrows with feathers for E.M.F.’s, and thick- 
stemmed ones without tails for currents. In the case of electrical 
transmission of energy this convention had the important 
advantage that where the two arrows had the same direction 
energy was being given to the system, and where the arrows were 
opposite energy was leaving it. Mr. Maycock, he said, had 
recently published a simple rule for finding the direction of 
magnetic force due to a current of known direction in a wire. 
Grasp the wire with the right hand, the thumb pointing in the 
direction of the current, the fingers will then encircle the wire in 
the direction of the magnetic force. Dr. Fleming's well-known rule 
for induced currents was also a right-hand rule, but as it referred to 
the direction of currents another rule was necessary when consider- 
ing motors. By making the rule refer only to E. M. F. s, only one 
rule was required for generators and motore. For alternating 
currents the author found it convenient to draw polar curves anala- 
gous to Zeuner's valve diagrams. Suppose a line, O P (Fig. I), repre- 
senting the maximum value of an E. M. F. or current whose 
magnitude is a sine function of the time, to revolve at uniform 
velocity about O, the intercepts O Q, Oel, etc., cut off by circles 
OQ B, OQ! D, will represent the magnitudes at the times corre- 


sponding to the positions O P and O PI. The effect of lag can also 
, 
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be represented in such diagrams. In cases where the variables are 
not sine functions, the curves OQ B and OQ'D are no longer 
circles. Polar-diagrams representing the E.M.F. and current 
curves obtained by Prof. Ryan in his transformer experiments were 
exhibited, and a working diagram illustrating the changes in 
three-phase currents was shown. To show the directions of 
induced E.M.F.'sin diagrams of dynamos and motors, diagonal 
shading of the pole faces was sometimes convenient ; the lines over 
north poles being drawn from left to right downwards in the direc- 
tion of the middle stroke of the letter N, and those over south 
poles from left to right upwards. A conductor ing over a 
north pole from left to right would have an E.M.F. induced in a 
downward direction, as indicated by the slope of the diagonal 
lines. This method of representation was used to show the ways 
of connecting up multipolar drum armatures, the winding being 
supposed cut along a generating line, unwrap from the core, 
and laid out flat in the manner adopted by Fritsche. In connection 
with armatures, the author said a formula had been published by 
moans of which the nature of a winding, consisting of a given 
number of convolutions, and to be used with a given number of 
poles, could be predetermined. This, he thought, would be very 
useful in practice. 

Prof, Ayrton, referring to the mnemonic character of the modes 
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of representation described by Dr. Thompson, suggested that the 
symbols in the author's book should be more mnemonic. He him- 
self was in the habit of using large letters for currents and small 
ones for resistances: A and a for the armature, S and s for series, 
and Z and z for the shunt, currents and resistances res tively, 
and ec and ¢ for the series and shunt terms. He also found 
the following E.M.F. rule very convenient. Draw three rec- 
tangular axes O M, OF, and O E, as shown in Fig. 2. If thenOF 
represents the direction of the force (magnetic), O M that of the 
motion, then O E shows the direction of the induced E. M.F. 

Dr. Thompson, in replying, said he thought Mr. Blakesley had 
misunderstood what had been said, for no ambiguity existed. In 
describing the windings of armatures, difficulty arose from want 
of proper names for the various elements, and in his forthcoming 
work suitable names had been given. To Prof. Ayrton he pointed out 
that in his book, he (Dr. Thompson) had used mnemonic characters, 
for ra, ry, and rm, represented the resistances of armature, shunt, 
and series magnet coils respectively The symbol I for current 
had also been recommended for adoption by the Frankfort Com- 
mittee. He objected to Greek letters except for specific quantities, 
such as angles, specific inductive capacities, refractive indices, ete. 


He 555 the simplicity of Prof. Ayrton's E. M. F. rule, but 
t it would be better to rotate O E and O F through a right 


thoug 
angle about O M, thus giving Fig. 3. 


COAST COMMUNICATION PAST AND PRESENT. 


A 
read last Frida 


(bei 
meeting of the 


alloon Society at St. James's Hall, Piccadilly. In 


the unavoidable absence of Rear- Admiral Mayne, C.B., M.P., the 


chair was taken by Mr. R. Kaye Gray. 
Mr. Benest said that all the islands, rock lighthouses, and light- 


shipe should be in connection with the mainland at points as near 


as practicable to coastguard and lifeboat stations, these stations 
in turn being in continuous telephonic communication with one 
another and adjacent postal telegraphic offices. Quoting from 
articles recently published in the Times, he gave some graphic 
ecc pane of wrecks which had occurred, and of two on the 
e 

communieation in the first instance causing the loss of 18 lives, and 
in the second the loss of the ship. 8 of what had been 
done in the past towards establishing signal stations on our coasts, 
he gave brief accounts of the experiments with the Brisk at the 
entrance of the English Channel in 1870, and the trial of the tele- 
graph cable to the Sunk ” lightship off Harwich, commenced in 

884 and abandoned a few years ago. He showed that one attempt 
had been made in the direction of connecting up lighthouses. 
That of the Fastnet in 1884, which, after several interruptions and 
expensive repairs to the cable, was abandoned in the third year of 
the installation. He considered the conditions favourable there to 
the safe existence of a cable, once properly protected from the 
force of the sea. He pointed out that something beyond an experi- 
mental state had been reached. Although much had been said, 
but little had been done towards arriving at a comprehensive 
system of communication with outlying stations. In referring to 
Lundy Island, and the recent experiences of H M. S. Banterer ” 
in that locality, he said it would be necessary to lay the cable clear 
of the tide-race, which was the cause of its frequent failure. 


Coming to the present, he dealt with the connecting-up for 
Lloyd’s Tory Island on the N.W. of Ireland with the mainland of 
Pollaquill Bay in July, 1890, and showed that the cable had been 


an unqualified success, having worked without interruption since 
opening a year and eight months ago. This station, commanding, 
as it does, the route through the North Channel, with shipping 

roperty valued at about 35 millions per annum, and about 
250.000 ngers and crews passing through annually (according 
to Mr. James McNeill, of Londonderry) demonstrated the great 
importance of this point as a signal station. He drew attention 
to Tory Island being the only outlying station on the coast of 
the United Kingdom in communication with the mainland, and 
contrasted this communication unfavourably with the 157 miles of 
telephonic lines in existence on the coast of Jutland, in the 
kingdom of Denmark, seres Toget ior 50 lifeboat and rocket 
stations. He considered that the War Office should take an interest 
in coast communication. as in time of war it would be invaluable, 
and that all wires should be subterranean. 

Coming to the consideration of what could be done, and how to 
do it, he suggested that a committee be formed of outside experts, 
engineers, and mariners. He said that preliminary trials might 
be made of connecting up certain groups of lightships, also 
certain lighthouses with the coast. In continuing, he touched 
upon various methods which might be brought into use for pro- 
tecting the cables from the action of the seain connection with 
lighthouses, and a plan he thought might prove feasible for 
establishing communication with lightships. 

After a short discussion, it was proposed by Mr. E. J. Hobbes, 
seconded by Mr. C. J. Leslie, and adopted unanimously : ‘‘ That, 
with a view to the better prevention of loss of life and property in 
cases of vessels in distress or shipwrecked, and to give the earliest 
possible information to lifeboat authorities and rocket apparatus 
stations, it is desirable that a complete system of telephonic and 
telegraphic communication should be provided by Government 
round the coast of the United Kingdom ; that the coastguard and 
signal stations be also connected ; and that on those parta of the 
coast where such stations do not exist, the postal telegraphic 
offices nearest to the lifeboat stations be telephonically and tele- 
graphically connected therewith.” 


paper on this most necessary and urgent want of the day was 
by Mr. H. Benest, C.E., at the weekly 


coast—one in 1883, the other in December last—lack of 


LOAD DIAGRAMS OF ELECTRIC TRAMWAYS, AND 
THE COST OF ELECTRIC TRACTION.* 
BY A. RECKENZAUN, MEMBER. 


In the present paper I propose to draw attention to two 
important branches of this rapidly-growing subject, ‘‘ electric 
traction." These branches relate to the energy consumed in 
propelling electric cars, and the commercial results of several 
tramways in different parte of the world. 

Of the errors into which the pioneers in electric traction fell, 
none was more serious, and I may say more general, than that of 
providing insufficient motive power. The early motors were all too 
small, too lightly built, and consequently were not durable. In 
spur gearing, the double-reduction gear has been abandoned by 
the principal American firms on account of ite great cost of 
maintenance; the high speed at which the motor pinion had to 
run was detrimental to the life of the mechanism. A reaction has 
set in, and attempts are being made to drive cars by placing the 
armatures directly upon the axle. It is questionable whether this 
method will prove successful in the long run. But the single. 
reduction gear tha? is to say, one pinion and one spur wheel 
running at moderate speeds—appears to give excellent resulte, and 
the repair bills have been largely reduced in consequence. 

If we calculate from the accepted coefficienta of resistance to 
traction on common tram rails, we find that an ordinary tramcar 
will require but 3 h.p. to 4 h.p. for its propulsion when once in 
motion. But it is the setting of a vehicle in motion from a state 
of rest which demands the greatest amount of energy, and the 
electric motors which were built in the early days were soon knocked 
to pieces by the enormous strain put upon them on starting. On 
English tramways, it has been computed, a tramcar has to stop 
from four to eight times every mile, according to the amount of 
passenger traffic. With a view of ascertaining the exact condi- 
tions as to the variations in the power consumed on an electric car, 
I made a series of teste four years ago with an electric car in the 
D streets of Philadelphia. Fig. 1 represents a portion of a 

iagram obtained from careful readings with reliable instruments. 
The whole trip lasted 71 minutes, but the diagram, Fig. 1, 
represents only the first 19 minutes. Readings were taken and 
recorded every three seconds. The maximum current, it will be 
observed, reached at times 120 amperes. This occurred when 
starting on curves and gradients. Frequently it dropped to zero, 
and, in fact, these gaps, representing periods when no current was 
used, gave, on being added up, 45 per cent. of the total. The 
car contained 84 storage cells weighing 3, 400lb., and it carried an 
average of 26 passengers. The aggregate weight propelled was 
seven tons. The distance covered during the entire journey was 
seven miles, giving a mean speed of only six miles per hour, and 
this had to be maintained on account of the horse cars which 
ran on the same line. Averaging the current consumed, we find 
it to be 3l amperes. The maximum E.M.F. was 160 volte, 
and the mean 157 volts, giving an average of 6°52 e.h.p. 
used by the car motor. The maximum current of 120 amperes 
into the minimum E. M. F. of 140 volts would give 22:5 e. h. p., but 
this occurred only nine times during the journey, and each time 
but for a second or two. Currents of from 60 to 100 amperes were 
recorded more frequently. 

The next three diagrams are exceedingly interesting, as they 
represent the working of three different systems of electric cars, 
on an overhead conductor line at Des Moines, U.S.A. These testa 
were made on the same day, over the same length of track, with 
the same number of passengers carried, and the same kind of car 
body. The cars were operated by the same man, and the readings 
were taken by officials of the tramway company. Fig. 2 was 
obtained from the car fitted with two 15-h.p. Thomson-Houston 
motors. The maximum current at any time was 75 amperes, the 
mean 22°4, dropping at times to zero, while the E.M.F. varied 
between 360 and 520 volts on a run of 20 miles. Fig. 3 gives the 
curves from observations on a car propelled over the same distance 
by means of two 15-h.p. Sprague motors. Here, again, we observe 
a maximum current of 75 amperes, average 25:95 amperes, with 
E.M.F.’s varying from 320 to 560 volts at the motor terminals, 
Tests represented by Fig. 4 gave the following results with two 
15-h.p. Westinghouse motors: Maximum current, 95 amperes; 
mean, 31:3 amperes ; maximum E. M. F., 560; minimum, 380. 

I could give more diagrams of a similar kind, but these will 
suffice for the purpose of showing the enormous and remarkably 
frequent fluctuations of current, and the attendant rise and fall of 
the energy consumed. With several such cars running on a line 
with overhead or other conducting medium for the transmission 
of electricity from the generating station to the moving cars, the 
peaks would occur at more frequent intervals, filling the great 

aps in proportion to the number of cars running simultaneously. 

ittle reliance, however, should be placed upon the possibility of 
obtaining even a moderately constant load at the generating 
station From numerous experiments, I have found that it takes 
about 20 seconds to bring a tramcar from rest to its normal speed ; 
during this period the current drope gradually from its maximum, 
due to the ohmic resistance of the circuit, toa value corresponding 
with the load upon the car motor at its normal speed. The stop- 
pages on tram lines with much traffic are so numerous that it 
often happen that a large percentage of the cars start simul- 
taneously, when for a moment the engines and dynamos have to 
exert their utmost power, and before the engine governor has time 
to act, the current may be down again at, or below, ite normal. 


* Paper read before the Institution of Electrical Engineers, 
March 24, 1892, 
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I am indebted to Mr. Gibson Carey, of the Thomson-Houston 
Company, for the diagram, Fig. 5, which representa the fluctua- 
tions of the load at the generating station of the Roundhay electric 
tramway at Leeds. Five cars were simultaneously on the line, 

et the current dropped to zero 20 times within the space of one 

our. These abrupt changes have the effect of reducing the 
average efficiency of the whole system to a comparatively low 
figure. The engine and dynamo must be able to furnish the 
maximum energy demanded at any instant, whilst the mean 
pover in many cases scarcely comes to one-third of the maximum. 

easurements made by Dr. Louis Bell on several American electric 


tramways have shown that the efficiency of an entire s oe 
y the 


taking the brake horse-power of the car motors, divided 


12 — 
HERI 


indicated horse-power of the engine at the generating station, 
amounte in some cases to only 25 per cent., and that in no case 
does it reach over 40 per cent. in everyday practice on a tram line. 
With electric railways having fixed stopping places at long inter- 
vals, with the time-tables so arranged that only on rare occasions 
several trains start simultaneously, a higher efficiency may be 
aimed at. 

Electric light engineers will look with amazement, and perhaps 
envy, upon the variations in the voltage marked on Figs. 2, 3, 
and 4. But these are exceptionally great fluctuations, and there 
are many electric tramways where the volts do not vary more 
than 15 per cent. A sudden call for large currents always lowers 
the potential, and this is partly due to the feeders being pro- 
portioned to the average output, and partly to the momentary 
slowing down of the engine. When the governor begins to act, 
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the excess load has very often already disappeared, and then there 
is a tendency to racing for the next moment, and a simultaneous 
rise of E.M.F. abovo the normal. At the City and South London 
Electric Railway, which is only 3j miles in length, the deflections 
on the voltmeter vary between 370 and , notwithstandin 

compound-wound generators, and a regular schedule time o 
running the trains. Several years ago, I suggested a remedy for 
equalising to some extent the load upon the generating plant of 
an electric tramway with overhead conductors, but my sugges- 
tion has not been adopted. I advised the use of secondary 
batteries to act as regulators—not batteries of . but 
such as would give a very high discharge rate. Plain lead plates 
of very large surface, formed on the Planté or any similar process, 
would certainly add to the smooth working of any railway or 
tramway where great fluctuations of load are unavoidable, and 
compound winding insufficient, An accumulator of this description 
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could be made very cheaply, and by allowing sufficient material it 
can be of any durability desired. he diagrams show that the 
large excess of current is only required for a fow seconds at a time, 
therefore a storage battery of large surface would furnish this in a 
far more rational way than the best designed dynamo worked by 
the moet delicately governed steam engine. It would save engine 
power, and reduce the chances of broakdowns due to sudden shocks 
to the generating plant. 

Again reverting to our diagrams, which, to the practised eye, 
reveal a number of interesting points, we find that on starting a 
single car from 20 e.h. p. to 50 e.h. p. are absorbed, andthis occurs just 
when the motor is giving a comparatively small mechanical power 
at ita minimum efficiency ; this energy is absorbed in producing 
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the initial statical pull, which must be created by many ampere- 
turns. Now, in order to get many ampere-turns without excessive 
currents, I designed, some eight years „a switch which throws 
the motors in series when starting, and in parallel, when two or 
more motors are used, when a sufficient E. M. F. is created by virtue 
of a certain speed. I also subdivided the field - magnet coils, in 
order to obtain several graduations and regulate the fields to the 
requirements of the load and speed. Up to that time electric 
engineers used idle resistances for varying the speed and power. 
Mr. Sprague and others have adopted a similar method of regula- 
tion. The Thomson-Houston Company use resistance coils up to 
a certain point, after which portions of the divided field coils are 
thrown out of circuit. By a judicious arrangement of field 
windings to suit the exigencies of a given road, a very fair all- 
round motor efficiency can be obtained. 


The battery car from which diagram Fig. 1 was obtained, 
required for its propulsion 1:086 electrical horse-power hours per 
mile run, with an average load of seven tons over a line having no 
55 above 4 per cent. The figures obtained by Mr. O. T. 

by on three American lines with overhead conductors accord 
with the above very closely. Thus, on the kichmond line the 
readings were 1°18 horse-power hours per car mile, at Cleveland 
0'9, and at Scranton 0°94 horse-power hours. These cars were 
very much lighter than the one driven by accumulators, but 
there is a 5 of 9 per cent. at Richmond, and one of 7 per 
cent. at Scranton, while the Cleveland line is tolerably level; 
the speeds at Cleveland averaged nine miles per hour, at the 
other two lines six miles per hour. The coal consumption 
measured at the 5 stations came out as follows: For the 
Cleveland line, SIb. per car mile; and at Scranton, 5:6lb.; that of 
Richmond could not be ascertained, as the same boilers were used 
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for both the tram line and the electric lighting plant. On the 
Frankfort-Offenbach Tramway, and on the Moili line, near 
Vienna, both built by Messrs. Siemens and Halske, the coal con- 
neon varies between 7lb. and 8lb. per car mile. Unfortu- 
nately, I have not been able to ascertain the evaporative quality 
of the coal used in these places. Mr. J. S. Badger, in & highly 
interesting recent communication, relates that the very beet 
station performance he met with in the United States was 
l e.h.p. for 5lb. of slack coal evaporating 741b. of water. Writing 
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Germany, for instance, the wages, which form the principal item 


in the operating coste, are about one-half those paid in the United 
States. Wages and salaries in England take an intermediate 
beeen: Again, the cost of fuel varies in almost every city in the 
world. 

One of the oldest electric tramways in the world is that of 
Frankfort and Offenbach, in Germany. It was built by Messrs. 
Siemens and Halske, and opened to the public in April, 1884. 
Table I. shows the detailed working expenses for the year 1890, 
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on the consumption of fuel in general on a number of American 
tram lines, he found that it varied between 4°3lb. to 12-2lb. per 
car mile, according to the quality of fuel and the nature of the 
road and load. Many of the American tramways have recently 
adopted large cars up to 25ft. in length inside, whereas the usual 
standard type of car is only 16ft., carrying a proportionately 
smaller number of passengers, although I have frequently seen 
70 passengers occupying a l6ft. car intended to seat 22 people. 
Overcrowding is not allowed on English tramways. 


I have collected a very large amount of material with regard to 


giving the sum of 4'608d. per car mile, including all charges. The 
first financial year—1884-85—gave a much higher figure—namely, 
8°256d. per car mile; and it is interesting to note that the working 
expenses were reduced year after year: this was largely due to 
improved appliances and the consequent reduction in the main- 
tenance items, as well as in wages. 'The expenses of the other 
tramways in the city of Frankfort (which are worked with horses) 
for the year 1890 amounted to 9:022d. per car mile, or neari 

double that of the electric line. The slotted.tube overhead. 
conductor system is used here, and the entire rolling - stock 
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the all-important question of operating expense, and I am groatiy 
indebted for information given by Mr. Alexander Siemens, Dr. E. 
Hopkinson, Mr. Holroyd Smith, the Allgemeine Electricitats- 
Gesellschaft, Mr. J. S. Badger, and Mr. Robert W. Blackwell. 
Full tabulated statements are apponcod to read the same would 
occupy more time than is at our disposal ; moreover, it would add 
to the monotony of an already very dry paper. With your per- 
mission, I will only make such observations arding each table 
as may render some assistance to the study of them. Due regard 
should. be taken, in each of the lines, to local conditions. 


In 


consists of only 14 cars—10 of which are fitted with electric 
motors, serving as tow-cars—holding 24 passengers each. About 
1,050,000 passengers are carried per annum ; this is considered a 
very low figure, and is partly due to the competition of a local 
railway. In consequence of this small traffic, the ratio between 
expenditure and revenue is as high as 70 per cent., notwithstand- 
ing the moderate traction costs. 

A more recent and equally interesting example of electric tram- 
way enterprise in Germany is that of the city of Halle. The cars 
on this line were originally drawn by horses, but a year ago the 
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municipal authorities gave permission to the Allgemeine Elektrici- 
tits Gesellschaft to erect overhead conductors on the plan adopted 
by Mr. Sprague in America. I am indebted to Mr. Emil Rathenau 
for a detailed statement of working expenses ranging over six 
months—from July 1 until the end of December, 189}. Table II. 
gives the averages per month and per car mile. The general 
expenses include taxes, municipal charges, and water rates. The 
water is obtained from the town supply, the sinking of a well 
having been found impracticable. The rolling-stock consists of 25 
cars ; the average number actually running was 20°55. They carry 
drivers, but no conductors, and this fact renders the wages account 
remarkably low, the entire working expenses coming to only 2°624d. 
ccar mile, or 54:5 percent. of thegrossrevenue, Itmustbeobserved, 
owever, that no allowance has been made for depreciation, which, 
if included, would add nearly another penny per car mile to the 
expenses account. Incidentally it may here mentioned that 
the Imperial German Government stopped the running of the 
electric cars immediately after the opening ceremony because they 
interfered with the proper working of the telegraphs and tele. 
hones. The case came before the law courts, when the judges 
ecided in favour of the tramway company, stating at the same 
time that the streets of a city were intended for general traffic, 
that their course could not be altered, but that the postal 
authorities could easily arrange the telegraph and telephone 
wires so that they should not be influen by the electric lines, 
which use the rails and earth for the return circuit. The 
alterations were made, and the tramway has had a good time ever 
since. 
The most remarkable of European electric tramways is that of 
Budapest, which was constructed by Messrs. Siemens and Halske, 
of Berlin. A few months ago I visited the Hungarian capital, 
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side resort is only just sufficient to cover o coste, and all 
the profits have to be earned during the holiday seasons. This is 
the only line in England, and the oldest line in the world, worked 
with underground conductors in a slotted conduit. The rent 
e by the Blackpool Corporation for the use of line forms a 
considerable item—1 73d. per car mile—in the sum of the work- 
ing expenses. Directors’ fees and secretarial charges also seem to 
be liberally arranged, making 1:187d. per mile. : 

On the Bessbrook-Newry tramway, where water power is used 
for driving the generators, the ha coste during six months 
ending December 31, 1890, amoun to 3:97d. per train mile. 
This includes water rent, rental of building; wages of driver, 

ard, and dynamo attendant; maintenance and repairs to 
8 and conductor; oil, tallow, and waste. During the 
period stated the train mileage was 10 400; the number of pas- 
sengers, 50, 800; and goods carried, 8, 600 tons. : 

e Americans, as you are well aware, are far ahead of us in 
matters relating to tramways; they count their electric roads by 
hundreds, and their electric cars by thousands. I need not enlarge 
here upon res well known to all readers of engineering litera- 
ture, Put 5 to aen to dade jor ua Su Tor E 
expenses, and especially to those pre y Mr. J. S. ger 
for the Street Railway Convention last October when meeting at 
Pittsburg. Mr. Badger gave an immense amount of data, all 
systematically arranged, of which Table V. is an abstract, con- 
verted into English equivalents as to money values. Those interested 
in all ite details will find a reprint of this elaborate communication 
in the Electrical World of October 31, 1891. Indeed, in order 
to fully appreciate the data contained in Table V., certain 
descriptive matter should accompany it, and this deals with the 
number and sizes of boilers, engines, dynamos, the quality and 


Fic. 5. 


and I was delighted with the perfect working of the electric cara. 
Underground conductors are in this case, and the conduit 
is immediately underneath one of the tram rails, so that there is 
no additional slot in the roadway. About 50 electric cars are now 
in operation over 20 miles of track. The gaon is exceedingly 
popular, and it carries a ke number of passengers per mile 
than the horse tramways. is is probably due to the greater 
speed, the electric cars being allowed to run 11 miles per hour 
in some of the streete. I have not been able to obtain detailed 
working expenses, but I have been informed that the same never 
exceeded 50 per cent. of the revenue since the opening of 
the line two years ago. The ratio of working expenses 
and revenue on the horse-car lines at Budapest is 92 per cent. 
Another among the numerous continental electric tramways 
is that running between Florence and Fiesole, a distance of 
4'5 miles, which was the first continuous steep-grade electric line 
in Europe. The Sprague system is used in this case. Table IV. 
is prepared from data contaiued in a recent paper by Mr. C. P. 
Sheibner, of the Institution of Civil Engineers. The author of 
this interesting paper gives, under the heading ‘‘ Motive Power,” 
the sum of the expenses olen through wages at the generatin 

station, wages of car drivers, fuel, water, repairs, etc. These 1 
have divided in my table in order to facilitate references with 
data obtained from other lines. It would be an excellent thing if 
all the electric tramways would keep a uniform record of all the 
details of working expenses, in the manner done by the existing 
horse tramways under the Board of Trade rules. 

Coming now to electric traction enterprises in the United 
Kingdom, we find in Table IIL, referring to the Blackpool 
tramway, that the expenses amounted last year to 9:91d. 
per car mile, or 57:8 per cent. of the gross receipte. This is a most 
satisfactory result, considering that the winter traffic of the sea- 


price of coal, condition of road and track, sizes and number of 
cars, total mileage, and Ma s in various localities. I merely give 
the most essential ones. Road No. 1 has a generating station 
containing four boilers, one 250-h.p. Corliss engine, one 150-h.p. 
Ball engine, one 150-h.p. Brown engine, and two Edison e- 
rators. The line runs through five miles of streete, and the 
steepest gradient is 13:2 per cent., 100ft. long. There are 36 
motor cars of the ordinary size, of which 20 are in daily use, 
making annually 601,966 miles. The price of coal is 8s. 4d. per 
ton, and the consumption 7lb. per car mile. Road No. 2: Four 
boilers, two Taylor-Beck engines of 125 h.p. each, one of 175 h.p., 
one Armington and Sims of 250 h.p.; tive Edison dynamos. 7 
six miles long; steepest gradient, 9°25 per cent. for 400ft.; 18 
motor cars, of which 16 are in daily use, making an annual mileage 
of 724,000. Price of coal, 7s. 3d. per ton; consumption, I Ilb. per 
car mile. Road No. 3: Eight boilers; nine steam engines, of which 
five are of 125 h.p. and two 100 h.p., all of the Phonix type ; also 
two 125-h.p. Beck engines. Nine Edison and seven Thomson. 
Houston dynamos supply current for 50 motor cars in daily use, 
making an average of 1,819,000 miles per annum. There are 
altogether 53 motor cars, of which four were supplied by Westing- 
house, 20 by Edison, and 29 by the Thomson- Nouston Company. 
Steepest grade, 8 per cent. for 800ft.; total length of streets 
traversed, 35 miles. Cost of coal, I Is. 2d.; and the consumption 
of fuel is calculated to be 12:21b. per car mile. Road No. 4: 
Two boilers and three 150-h.p. Ball engines, driving six 
dynamos. Length of streets run through, 14 miles, with 18 
motor cars, making annually 700,000 miles. There is one steep 
gradient of 10 per cent. rise for 775ft. Coal in this case 
costs 8s. 9d., and the amount used per car mile is only 6-4lb. 


The fifth road, out of seven given Mr. is only four 
miles long, with five passenger cars 420 one freight car. it bae 
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only been running for nine months up to the date of the report. 
The coal costs 12s, 8d. to 15s. 10d. per ton; water 5d. per 1,000 
gall The migos on all the above lines varied between 40s. and 
. per week for drivers, conductors, and mechanics. 

e most porani of all tbe American electric tramways is 
that of the West End Railway Company of Boston, where they 
have now 400 electric cars in operation. Table VI. gives a 
tive statement of gross receipts and working expenses 
of electric cars and horse cars in the city of Boston for five 
months ending August, 1891. No detailed account is given, but 
the rolling-stock is continually being increased, and the central 
power station in course of construction will contain engines 
capable of converting 12,000 h.p. into electrical energy. All the 
American lines referred to are worked on the overh conductor 
princi 

I have intentionally omitted comparisons between electric 
traction and various modes of mechanical traction, such as cable, 
steam, and compressed air. Our object in this Institution is to 
qure into the merite of systems involving the use of electricity, 

to further their extension in every legitimate way, and with 

this point in view I have endeavoured to collect and bring before 

= such data as may tend to increase the general interest in one 
portant branch of our profession. 


TABLE I.—FRANKFORT-OFrENBACH ELECTRIC TRAMWAYS. 
Working Expenses of the Year 1890. 


Pence. 

Fuel, per car millVuVuÿwͤEktöEGǴUUIU•U˙mUUe7 l . . ꝗ . 0:48 
Wages of drivers and conductors ....... — —— 0:864 

Salaries and wages at the generating station 0:96 
Maintenance of machinery ........ e . 0:576 
Maintenance of line and buildinnnn s ꝗ 0:288 
Taxes and municipal charge . 0-058 
%%% ↄ ʒ ũ RES DERE ERUIT M NE RI KI RES 0:518 
Depreciation account . 2. 0:864 
Total per car mile .. PES 4*608 

TaABLx II.— HALLE ELECTRIC TRAMWAYS. 

Working Expenses for Six Months ending Dec., 1821. 
Average number of cars running. . 20°55 
Total car miles for six months . q . 266,796 
Average number of car miles per month........... ꝗ . 44, 

ji 3 j a BY ENE T 1,449°3 
Daily average mileage for each day. per car q 70:6 
Total gross receipte for six month £5,354. 8s 
Average gross receipts per mont e sees £892. 8s 
Working Expenses. Pence. 
Coal uisi be ⁵mm;. ys 8 0:3980 
Waste, oil, and cleaning materials . 01444 
Wages and salaries.. .. ss . .. . 14430 
General expenseeee wn ĩ)n:jͤV 0:3930 
Life insurances sorses F 0:0216 
Maintenance of track and overhead conductors .......... ... 0:0459 
ši as DUIIdIUQW... scsssecscrieenise ae Per So Eo a REA eU 0:0036 
» » boilers and machinery ........ ... .............. 0:0120 
15 ix. l ⁵ĩ e B os 0:1480 
"m % lr CET 0:0148 
Total working expenses per car mile 2˙6243 
TABLE III. — BLACK POOL ELO TRIO TRAMWAY. 
Working Expenses for 1891. 

Total number of car miles for one year ........................ 98,000 
Average car miles per mont. sees 8,160:6 
Gross receipts for one yꝛeau-;-ʒ — k . £7,241 
Per car mile. 
a Pence. 
pairing centre channel........... seen 0:345 
75 roadway ................. % 0°452 
Rent, at 6j per cent. of cost of line to Corporation 1773 
pairs of armatures, fittings ...... ...ssesseesoeeseesererssesess 0°461 
Decorating and plumber’s Work . 0:189 
Fire and boiler insurance Un . . 0:019 
Ground Fenb...—. ooi eed Ew x Ua Reda 0:125 
CN of drivers, conductors, engineer, ticket clerk, etc. — 3:260 
, Oil, waste, % ĩͤ d ͤ a oU cates sins 07714 
Fang,, ð S eecnesdeses kisiri 0°223 
-Rates and income tas 0:874 
Printing and stationery ....... g/t . . 0:076 
Salaries of directors, secretary, auditors, and clerks ... .. 1:187 
Compensation for damages . q. 0:016 
Miscellaneous V————— 0:197 

Total working expenses per car mile ............... 9:911 
Ratio of operating ex pensesewP·i . 57:8% 


TABLE IV.— FLORENCE AND FIESOLE ELECTRIC RAILWAY. 
Working Expenditure, based on an Average of 600 Car Kilometres, 


or 375 Car Miles, per Day. Por ^ mile. 

ence. 

Traffic—Eleven guarda and three inspectors..................... 0:960 
Maintenance—Inspector, foreman, and eight men 0:680 
Motive power— Wages at generating station 0:386 
Pone du o 17177 ed 105 

one ton per day at £1. 128. per ton : 

Water, oll, repairs, and sundries ..... .............. . 0:513 


Depreciation and renewals—Boilers 7 per cent., electric 


plant 8 por cent., cars 5 per cent., line 1 per cent 2080 

General charges— Rates and taxes, office, and administra- 
tion -—— n ebat roe . 1'090 
Total per car mile . 7:570 


TABLE V.—WoORKING ExPENsES OF FIVE REPRESENTATIVE 
AMERICAN ELECTRIC TRAMWAYS. 


No. 1. No. 2| No. 3. No. 4. No. 5. 
Per car | Per | Per car 1 5 Fer 
mile. : | mile. el sd 
mile. mile. | mile. 
Permanent way. d. d. ' d. d. d. 
Maintenanceof road-bed 
and track 0:225 |0335; 00475 | 0°085 | 0-050 
Maintenance of line 0035 0075, 0°100 0105 0:030 
Maintenance of power | 
plant. 
Repairs of engines and | 
boilers „„ 0:018 | 0°055 | 5158 i 9 reo: 
Repairs of dynamos . f | 0:007 1 08 
Miscellaneous 1 ("008 4| 0-118 0:019 | 0-004 
Cost of power. 
Kuel E T O 0'335 |0:483| 0822 |0345 | 1:078 
Wages at generating 
station 0:296 0186] 0212 | 0°196 | 0°437 
Oil and waste ....... .... 0:032 |0077 0:029 | 0:100 
NC ( 0:046 0˙035 f 0:102 <| 0:027 | 0:147 
Other supplies ........... 0:005 | 0:010 — |0116 
Maintenance of rolling- 
stock. 
Machine shops, and re- 
pairs to motors and 
C ĩ en tineis 0:922 (|0:414| 1:503 |1:162 | 0:293 
Transportation expenses. 
Wagesof conductors and 
motor men 2°318 [1778] 2236 |2516 |1826 
Miscellaneous wages for 
inspectors, trackmen, 
and cleanera ............ 0:526 |0°159| 0095 |0018 |1234 
Accidents to persons 
and property ......... 0:013 |0053 — — |0003 
5 094 0-036 | 0-084 
nsurance ............ cese ; 0 : : 
Salaries, eto 0766 (0.24) 0299 (0272 | 0.685 
Office expenses............ 0:021 |0°014; 0°08) — |0035 
Advertising, printing, 
legal, and  miscella- 
neous expenses 0:035 — 0:094 | 6°693 | 0°131 
Total expenses per car| ———— ——|————|——————|——|———— 
mile 8 5'601 |4217| 6°145 | 5:529 6301 


TABLE VI. — WEST Ex D RaILway COMPANY OF Boston. 
Working Expenses for Five Months ending August, 1891. 
Electric Traction. Horse Traction. 


Gross receiptsss £29,337 66. £78,779 4s. 
Track and car expenses N 9,030 8 26,729 6 
Motive power s 5,733 0 ....... 23,949 0 
Total operating expenses 16,274 2 ......... ,043 4 
Miles run . 375, 4748 1,093, 8082 
Ratio of mileage ........................ 2515), vedi 74 25% 
Ratio of operating expenses ...... 55:479 (SEP. 69:87% 
Total expenses per mile run ... l0'4ld.  ......... 12-06d. 
Gross receipts per mile run  ...... 187700.  ......... 17 26d. 


ELECTRO-HARMONIC SOCIETY. 


A smoking concert will be held on Friday, April 1, at the St. 
James's Hall Restaurant 5 Regent - street, W.. at 
eight o'clock. Artistes: Mr. H. Lester, Mr. Albert James, Mr. 
Fred Walker, Mr. R. Hilton; flute, Mr. F. Griffiths; at the 

iano, Mr. Alfred E. Izard; violins, Mr. W. H. Eayres, Mr. W. 

ichardson, Mons. Jacques Greebe, Mr. T. E Gatehouse; 
humorous, Mr. Fred. Cozens. Musical directors: Mr. T. E. 
Gatehouse and Mr. Alfred E. Izard. A Broadwood piano will 


be used. 
PRoGRAMME— PART I. 
Part Song.. Come, Boys! Drink and Merry be"... H. Marschner. 


Messrs. H. Lester, A. James, F. Walker, and R. Hilton. 
Flute Solo......... .. ** Ungarische Fantaisie "............... Andersen. 
r. F. Griffiths. 

Old Song ....... ** The Birds in the Spring "...(Arranged by W. A. 
rrett. ) 

d i Mr. Albert James. 

ncertante tor «c » 66 » 
Four Violins } ——— Andante TN Allegro »»959-000-**500€0 Maurer 
Messrs. Gatehouse, Eayres, Richardson, and Greebe. 
Irish Song ......... .. ** Four Miles from Tralee "......... . ...... Lester. 
Mr. H. Lester. 

Part Song ............... ** The Sailor’s Song "........... ...... . Hatton. 


Humorous Sketch 


Mr. Fred. Cozens. 
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Part II. 
Part Song.. ‘The Image of the Rosse Reichardt. 
Solo, Mr. Albert James. 
Flute Solo ... ..... .......... „ Saltarella "..... ............... E. German. 
Mr. F. Griffiths, 
New Song ** Kings of the Road F. Bevan. 
9 Mr. R Hilton. 
Four Vioune UNIS „Carnaval de Venise" ........... ...... Dancla. 


Messrs. Gatehouse, Eayres, Richardson, and Greebe. 

Part Song „King Canute ".. ... Sir S. A. Macfarren. 
Duett - Flute and Píano...... t onata MEME Handel. 
Messrs. F. Griffiths and A. Izard. 

Humorous Selection 


6% „% %% %% % % „%% % %%% „%%% „%% „% „%%% % % %% „% „% „„ „06 „ „%%% „% 


Mr. Fred. Cozens. 


COMPANIES’ MEETINGS. 


DIRECT SPANISH TELEGRAPH COMPANY. 


The ordinary general meeting of this Company was held on 
Tuesday at Winchester House, Sir James Anderson, chairman, 
presiding. 

In moving the adoption of the report, the Chairman reminded 
shareholders, with reference to the decrease of £2,214 in the traffic 
dod e as compared with those for the December half of 1890, 
that he had at previous meetings foreshadowed some such result 
as inevitable if the tariff were further diminished. He did not 
know of any authentic instance of a reduction of tariff leading to 
an increase of revenue until several years of commercial growth 
had elapsed. In fact, it was an axiom in telegraphy that all reduc- 
tions of tariff must result in a loss at the beginning. Naturally, 
however, if they reduced the tariff they bioedenod the basis from 
which telegraphy might grow, and they might in most cases 

radually recoup their loss in a few years, always provided that 
the reduction had been sufficient to give a substantial 
impulse. The halfpenny per word, however, which had been 
taken from this Company's proportion of 24d. per word 
upon their Spanish traffic had simply resulted in a loss 
of £1,760. A halfpenny per word could have no effect in retardin 
or increasing external telegraphic traffic. However, they did a 
they could at the Telegraph Conference, and both our Post Office 
and the Spanish officials did what they could ; but they might 
hope, now that the result was again shown, that they would not 
continue to reduce the tariffs, and so make it impossible to main- 
tain submarine cables by private enterprise. All the contingency 
fund had gone, and £2,376 of their reserve in addition for the pur- 

of repairing their cables. He might say that he had seldom 
nown of a more fortunate repair than theirs. Their Bilbao 
cable developed a bad fault at the end of October, and at 
the end of November—one of their worst winter months—it 
was repaired in 1,900 fathoms, near the Bay of Biscay. It 
was tetally interrupted for only three days, but, fortunately, the 
Eastern Telegraph Company had a ship at Lisbon, and did not lose 
an hour. He had known such repairs to require several months 
before they could be effected at such a season. They hoped to 
replace out of future profits the £2,376 which they had taken from 
the reserve, for the traffic was growing, and the Directors did not 
bind themselves to pay any given dividend if the traffic should 
not warrant it. He was trying to believe that the public found 
that they could not do without the telegraph ; and 4d. per word, 
with a three minutes’ transmission to Bilbao and 20 minutes’ to 
Madrid, represented facilities which ought to stimulate traffic if 

DR could do so. 
he motion was seconded by Mr. Edmund Etlinger and carried. 


COMMERCIAL CABLE COMPANY. 


The annual meeting of this Company took place in New York 
on Monday. The following is a synopsis of the report which 
was submitted and adopted: The year's earnings amounted 
to 1,904,717dols., and the working and other expenses for the year 
amounted to 819,392dols., leaving a balance of 1,085,325dols. 
Dividends of 13 per cent. each were paid for the quarters ending 
March, June, September, and December, being a total of 7 per 
cent. on the capital stock of 7,716,000dols., and absorbing 
540,120dols. The balance of the year's profit, amounting to 
545,204dols., together with 29,796dols. from the protit and loss 
account of 1890, aggregating 575,000dols., was transferred to the 
reserve fund. On January 15, 1891, debenture bonds were 
redeemed to the amount of 600,000dols., and provision was made 
for the redemption of 600,000dols. of bonds on January 15, 1892. 


ELECTRIC CONSTRUCTION CORPORATION. 


An extraordinary general meeting of this Corporation was held 
on Tuesday at Worcester House, Walbrook, when the resolution 
passed at the last meeting, for increasing the capital of the Com- 
pany to £750,000 by the creation of 25,000 new shares of £10 each 
(vide Electrical Engineer for the 11th inst.), was confirmed. A 
resolution was also passed to the effect that the increased capital 
should be issued in the form of preference shares, entitling the 
holders thereof to a cumulative dividend at the rate of 7 per cent. 
per annum on the amounted credited as paid up thereon in priority 
to any dividend on the ordinary and founders shares of the Com- 
pany. It was stated on behalf of the Directors that they did not 
propose to issuo the whole amount at once, and believed that their 
present requirements would be met by £75 000 at the most. 


COMPANIES’ REPORTS. 


LONDON ELECTRIC SUPPLY CORPORATION. 


The following report of the Directors and of the Engineer to 
the Corporation for the year 1891 will be submitted to the fifth 
ordinary general meeting of the proprietors, to be held at Cannon- 
street Hotel this (Friday) morning. 


Directors’ Report.—The engineer’s report appended hereto 
describes in detail the general position of the works. The result 
of the year’s working was adversely affected by the fire which 
took place at the Grosvenor distributing station on the 15th 
November, 1890, which caused an entire cessation of the lighting 
for a8 of three months. After supply was resumed on the 
16th February, 1891, it was found that many of the Corporation's 
old customers had resorted to other companies. Although a con- 
siderable amount of new business has been gradually acquired, it 
was only towards the end of the year that the number of lighte 
installed equalled those connected at the time of the fire. Advan- 
tage was taken of this interruption to business to reorganise the 
system oi distribution. The whole of the overhead cables were 
removed and concentric underground cables substituted ; at the 
same time the distributing mains were extended to many districte 
in the authorised area of supply which had not previously been 
touched, and where there is good prospect of remunerative business 
being obtained. The extension of electric lighting generally has 
been less rapid than was anticipated, but the light is undoubtedly 
growing in public favour. he greatly improved supply now 

iven by the Corporation gives reason for anticipating a material 
increase of business during the current year. As referred to in 
the engineer’s report, measures are being taken by which the cost 
of producing the current will be very materially diminished, and 
the efficiency of the generating plant increased. During the year 
the engagement of Mr. de Ferranti has ceased by effluxion of time. 
Mr. P. W. D'Alton, the chief assistant to Mr. de Ferranti durin 
the construction of the generating station, has been appoin 
chief engineer. The Directors retiring, as provided by the articles 
of association, are Mr. James Staats Forbes and the Honourable 
Reginald Brougham, both of whom are eligible for re-election. 
The auditors, Messrs. Kemp, Ford, and Co., who retire in accord- 
ee with the articles of association, offer themselves for re- 
election. 


Enginecr’s Report.—At the commencement of the year 1891, 
owing to the fire at the Grosvenor station in November, 1890, 
when much of your transformer plant and other apparatus was 
destroyed or seriously damaged, your central station at Deptford 
was supplying no current. When supply was resumed on February 
16, 1891, only 9,000 lights were at once installed, and the number 
gradually increased to 36,000 by the end of the year. In the 
interval the two dynamos, each of 625 h.p., were removed from the 
Grosvenor station and erected at Deptford, with two new tandem 
compound horizontal engines. Until August last these dynamos 
furnished the supply unassisted, the current, generated at 
2,400 volts, being transformed up to 10,000 volts, and at that 
pressure transmitted to the distributing stations in London. The 
two dynamos, each of 1,250 h.p., which, prior to November, 1890, 
had supplied current direct to the mains at a pressure of 5,000 
volts, were, during the latter end of 1890 and the early part of last 
year. altered to generate current at 10,000 volts. An unsuccessful 
attempt to run one of them was made towards the end of July, but 
they were not ready for work until the 10th of August, about 
which time I took over the duties of engineer-in-chief. Since then 
all these machines have been in work, the larger ones generating 
current at 10,000 volts. During the past autumn considerable 
ditficulties were experienced in working the 10,000-volt system, 
and there were occasional failures of the dynamos, high-tension 
transformers, and trunk mains, many of which were due to the 

resent arrangements for working the machines in parallel. 
Unfortunately these failures bave caused interruption of supply on 
several occasions, but measures have been, or are now being 
taken by which it is believed these difficulties will be over- 
come. For the last four months there has been great improve- 
ment, and breakdowns have been of very rare occurrence. 
A number of faults occurred in the trunk mains during the year, 
but they are now causing us less trouble and anxiety. I am of 
opinion that such faults are more or less inseparable from any new 
system, and that they will eventually be eliminated. During the 
first four months after the resumption of supply the failures were 
numerous ; during a second similar period they diminished to less 
than half, and latterly they have been gradually ceasing. Similar 
troubles were experienced with the high-tension transformers, but 
as the year advanced the failures became less frequent, owing to 
careful repairs, and during the last four months we have had but 
one failure. A few months since we established at Deptford a new 
department, where we repair transformers and make various parts 
of machines for maintenance and renewals. The work aee 
turned out by the department is equal to anything we have h 
done by outside contractors, and superior to most of the work 
sapp ier to us; at the same time a considerable saving in money is 
effected, and work is more promptly done. The work on the 10,000-h. p. 
dynamos was suspended in May last by your order, but the parts of 
the machines have been properly protected and are in condition. 
The distributing mains have been greatly extended during the past 
year, and, as there are now upwards of 27 miles laid, a largo 
increase in the volume of business may reasonably be anticipated. 
They are in a thorough state of efficiency, and have caused but 
little expense for maintenance or repair. The permanent switchin 
gearis now being erected at the distributing stations, and w 
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shortly be Wiad. At two of the stations it is already in use, 
and is working satisfactorily. The engines and boilers have been 
kopt in good working order. The two seta of generating plant of 
h.p. cannot be worked to their full capacity owing to faulty 


design, in consequence of which it is impossible to produce a larger 


output than 8,500 to 9,000 lights from each. This defect is about 
to be remedied to a considerable extent at a moderate outlay, A 
echeme for condensing the exhaust steam has been approved by 
yon, and I am getting forward with the ropra es for the work. 
‘hen completed, which I hope it will by July next, it will 
greatly improve the running of the engines, and will have the 
effect of saving at least 25 per cent. of the consumption of coal. 


(Signed) P. WALTER D'ALTON, engineer-in-chicf. 
CAPITAL ACCOUNT FOR YEAR ENDING DECEMBER 31, 1891. 
f. Total Expenditure to December 31, 1891. 3 
a. d. 
Expenditure to December 31, 1891 £648,476 1 0 
Less depreciation... T 300 3 10 
£648, 169 17 2 
Buildings, freehold land, and qune construction 
account at Deptford... 124,352 6 & 
Plant and machinery at Der tford.. cence acess 156, 143 12 11 
Mains, including the cost o laying... ORA 9 IIR 148,006 1 5 
Purchase of the business of Sir Coutts Lindsay and 
Co., Limited, including plant and machinery at 
Grosvenor station, good will, expenses, etc. 248,876 11 4 
Transformer 42,482 6 2 
EFF IC UU n ene e 5,827 10 11 
Electrical instruments. 12,082 8 2 
Cost of provisional order eras ergs TT PE TT 4,000 3 8 
Tools... PEE idis dalle cca peas RETE A 1210 5 9 
Distributing Ss UP as SR a aatis a 5,669 15 10 
Alterations to offices and stores to 
December Zlst. 189111. £3,217 2 3 
Less depreciation ...........6.0006 262 12 6 
— — 2.954 9 9 
Office furniture, less deprecia tion 832 9 1 
753,428 1 8 
e 5 hove ins ipie vp gerer Eae 44,251 18 4 
£797,680 0 0 
Cr. £ sd. 
Ordinary shares, 111,000 of K es. 000,000 0 0 
Preference shares, 49,840 of £5, £5 
C £249,200 0 0 
Less calls in arrear (of which 
£950 has since been paid) .. 6,680 0 
242,520 0 0 
Forfeited shares M or 160 0 0 
£797, 680 0 0 0 
REVENUE Account FOR THE YEAR ENDING DECEMBER 31, 1891. 
Dr. A.—To Generation of Electricity. £ a. d. 
Coal or other fuel, including dues, carriage, 
unloading, storing, and all expenses of placing 
same on the worka ..... .. sers «eere nmn nnne . 4,419 10 11 
Oil, waste, water, and engine-room HEY i NNNM 1,161 12 0 
Salaries of engineers, superintendents, and officers 660 0 0 
Wages and allowances at generating station ......... 2,300 13 11 
ra and maintenance as follows : 
l. Buildings . £199 2 0 
2 Engines and boilers .. 404 7 11 
3. Dynamos and exciter 663 10 0 
4. Other machinery and tools 129 13 8 
5. Transformers and accessories 105 8 10 
— 1.502 2 5 


10,043 19 3 
B. To Distribution of Electricity. 


Salaries of superintendents and officers 366 10 0 
Wages and allowances to linesmen, 
Fitters, ee . 1061 3 4 
Repairs, maintenance, and renewals 
of mains of all classes, including 
materials, and laying the same; 
Also waylêaves eu eee mmm 1,178 8 4 
Repairs, maintenance, and renewals 
of transformers, meters, switches, 
fuses, and other apparatus, on con- 
sumers premises q. 660 7 11 
— — 3,207 9 7 
C. —To Rents, Rates, and Taxes. 
Renta pay able eene 1436 3 5 
Rates Las | l 1,397 0 10 
2,833 4 3 
D.—To Management Expenses. 
Directors' remuneration ........... 1,374 19 11 
Salaries of secretary, engineers, 
accountant, clerks, and messengers 3,020 17 7 
Stationery and printing . 18916 2 
General establishment charges . 8614 3 6 
PTR pue Tm er Pr 72 3 9 


5,272 011 


| Capital account: 


n —To Law and Parliamentary ista 


Law expenses esse 626 7 11 
Compensation claims " 47 15 5 
———— 674 4 4 
Stores at 3lst December, 1800 ..... N z 497 2 8 
£22,517 19 7 
Cr £ s. d. 
Sale of current per meter, at 74d. per B. T. U.. 13,782 19 10 
Sale of current under contracts ..................seuesss 31 1 6 
Rental of meters, converters, and me F APPS 
on consumers premises i 883 18 9 
Sale and repairs of other apparatus TT EC 358 19 8 
Transfer fees... = 24 2 6 
Running stores on hand at December 31st, 1891...... 479 15 8 
Palih Loso e penas rare reais vices C ri n Qa reno 6,957 1 S 
£22,517 19 7 
Net REVENUE Account FOR THE TWELVE Months ENDING 
Dr. Decemeer 31, 1891. £ s d. 
W on alterations to offices and stores. 262 12 6 
„office furniture... 1 Y. 43 11 4 
Revenue account balanes . ees 6,957 1 8 
£7,263 5 6 
Cr. E s. d. 
Balance from last account .............. pe XE «Xn ef aud wee 813 7 d 
Interest on renne, i 297 18 10 
Balance 23 6,151 19 1 
£7,263 5 6 
Dr, Reserve FUND ACCOUNT. £ md., 
Allowances made and bad debte written off ning 
d. EET Pe rUE TRE i ii anii 946 18 4 
Balance 53 1 8 
£1,000 0 0 
Cr. £ md 
Amount provided at December 31, 1890, to meet 
allowances off accounta, eta . 1,000 0 
£1,000 0 


Dr. GENERAL BALANCE-SHEET TO Dec. 31, 1891. £ 8. d. 
Amount received as per account 


APL AN qeu iud A deans iamig tages des . 797,680 0 0 
Sundry tradesmen and others, due on construction 
of plant and machinery, fuel, stores, etc., to Slat | 
December, 1891 ..... WR CINE PE TP : 5,983 18 11 
Sundry creditors on open accounts 8,224 8 1 
Hann Veesasre ee Jesi 6,933 17 4 
Reserve fund account balance ................ eee ; 53 1 8 
£318,875 6 0 
Cr, ÈE ed 
Capital account: Amount expended for works as 
per account given above nene 153,428 1 8 
Cash at bankers — 
Measrs. Coutts and Co. Oo.. £1,743 19 6 
Messrs. Glyn, Mills, Currie, and Co 1,065 9 3 
London and County Bank, Deptford 217 14 1 
— 3.027 2 10 
e iac aM sica utis Ca nier eacuk s i 43 3 7 
Cost of redeeming debentures ......................s sss 30,000 0 0 
Preliminary expenses en nnns 10,311 3 10 
Sundry debtors for EA 15,00: de . ETS EIS 24292: . 8,96 3 11 
Other debtors... 6,0997 15 5 
Net revenue account 6,151 19 1 
Running stores on hand December 31, 1891 . 479 15 8 
£818,875 6G 0 


BUSINESS NOTES. 


Removal of Offices.—The offices of the Montevideo Telephone 
Company, Limited, have been removed to 96, Gresham House, Old 
Broad-street, E.C. 

London Electric Supply Corporation.—The fifth ordinary 
ene meeting of this Company will be held at 12 noon to-day 

(Friday) at Cannon-street Hotel, 

Personal —Mesara. Pritchard and Co., civil engineers, of London 
and Birmingham, have removed their London offices from 2, 
Storey's gao to Westminster-chambers, 1, Victoria-street, West- 
minster, 

Brush Company.—With reference to the issue of 44 E cent. 
debentures of this Company, as noted in last week's Electrical 
Engineer, we are informed that letters of allotment and regret were 
posted on Wednesday evening last. 


West India and Panama Telegraph Company.—The receipts 
for the half-month ended March 15 were £2,908, against £2, 
in the corresponding period of last year. The November receipts, 


| estimated at £4,642, realised £4,650. 


Appointment.— The Brush Electrical Engineering Company 
has appointed Mr. L. Alwyn, who was till lately engineer in 
charge of Messrs. Laing, Wharton, and Down's City installation 
works, to be their sole ity agent, at 53, Queen Vietoria-street, 
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City and South London Railway.—The receipts for the week 
ending 20th March were £897, against £767 for the same period 
last year, showing an increase of £130. The receipts for last week 
showed an increase of £21 as compared with those for the week 
ending March 13. 

Boardman's Electric Sun Lamp Patent, Limited. Registered 
by C. E. Baker, 22, Great George-street, Westminster, with a 
capital of £10,000 in £5 shares. ject : to carry on the business 
of an electric light and power and manufacturing company in all 
its branches. Registered without articles of association. 

Western and Brazilian Telegraph Company.—The receipts 
for 10 weeke ended March 4 amounted to £33,917, and for the 
week ended March 11 to £2,872. The Directors have decided to 
resume the publication of the receipts, which was discon- 
tinued in the latter part of last year owing to the fact that the 
information might be utilised by competing lines. 

Mutual Telephone Company.—The business of this Company 
was taken over by the New Telephone Company on Wednesday 
last. The business of the exchange will be carried on as usual by 
the late staff of the Mutual Telephone Company, with Mr. A. R. 
Bennett as general manager. The March list of subscribers 
in Manchester already speaking, which will be issued shortly, will 
contain over 1,100 names 

Rockhampton (Queensland).—The report of the Directors of 
the Rockhampton Gas and Coke Company for the seven months 
ended December 31 last, which was adopted at the half-yearly 
meeting of shareholders held on the 4th ult., contains the follow- 
ing : Since the last general meeting of shareholders, the Directors 
have taken a definite step in the matter of the electric light. After 
careful consideration it was decided to instruct the Company’s 
London agents to invite applications for the position of electrical 
engineer to the Company, and out of a large number of applicants 
Mr. A. E. Neal, formerly of Birmingham, was selected. He has 
reported on the systems of electric lighting most suitable for Rock- 
hampton. As the early introduction of the electric light will be 
advantageous to the Company in a variety of ways, the Directors have 
decided to proceed with it without delay, and have accordingly pur- 
chased a quarter of an acre of land in Alma-street, between William 
and Denham streets, for the erection oftheworks. Uponthe frontage 
of this site general offices and showrooms will be erected for the 
convenience of the numerous customers in both sections of the 
Company’s business, and the Directors are strongly of opinion 
that the removal of the offices to a more central position than the 

resent one will be conducive to an increase of business. The 

irectors have undertaken to supervise, through the electrical 
engineer, the electric light operations at the Mount Morgan Goid 
Mining Company’s Works. 

Perth Tramways.—The prospectus of the Perth and District 
Tramways Company, Limited, has been issued asking for a capital 
of £15,000, divided into 3,000 shares of £5 each, which are now 
offered for subscription, payable, 10s. per share on application, 10s. 
per share un allotment, and the balance in calls as may be required. 
The Directors are: William S. Ferguson, Esq , Pietstonhill, J.P. 
for the county of Perth; Peter Campbell, Esq., of Lingwood, 
New Scone; Bailie David Macgregor, Laurel Bank, Perth, 
J.P.; Robert P. Shields, Esq., manufacturer, Perth ; James 
C. Orchar, Esq. (of Messrs. abe and Orchar, engineers. 
Dundee), Angus Lodge, Broughty Ferry, J.P. for the county of 
Forfar. Bankers: The ank of Scotland, Perth, and 
head offices and branches. Solicitors: R. and J. Robertson 
and Dempster, Town and County Bank Buildings, Perth. Auditors: 
J. and R. Morison, accountants, Perth. Secretary, pro tem. : John 
Mackay, New Scone. Registered office : 27, South Methven-street, 
Perth. The Company has been formed for the purpose of con- 
structing and working tramways in the city of Perth. and between 
that city and New ne and other places in the surrounding 
district. The Company is applying to the Board of Trade for a 
provisional order for conetructing and working on the electric accu- 
mulatorsystem tramways from Glasgow road through Perth to New 
Scone, and the necessary consents have been obtained therefor. The 
estimated revenue is £1,901, and expenditure £1,159, leaving a net 

fit of £742, which, after paying a dividend of 4 per cent., will 
ete a balance of £142. The estimated cost of construction is 

13,500, 


PROVISIONAL PATENTS, 1892. 


MAROH 14. 

4949. The generation of electricity for electric lighting and 
other purposes. Arthur Francis Willman, 1, Avonmore- 
road, West Kensington, London. 

4961. Improvements in slide resistances for electrical pur- 
poses. Alexander Muirhead, 124, Chancery-lane, London. 
(Complete specification. ) 

4988. Improvements in electric-cirouit closers. Charles Ernest 
Thomson, 45, Southampton-buildings, London. 

4992. Improvements in insulated electric conductors and 
means to be employed in their production. Henry 
Edmunds, 47, Lincoln’s-inn-fields, London. 

5002, Improvements in electrical conductors and means for 
laying the same. George Wilkinson, 11, Furnival-street, 
Holborn, London. 

Maron 15. 

Electrically-driven whipper for eggs, creams, sauces, and 
the flike. George Davis, 3, Palace-place, Buckingham- 

gate, London. 


5052. 


5086. Improvements in electric block signalling apparatus. 
William Phillips Hall, 45, Southampton-buildings, London. 
(Complete specification. ) 

5096. Printing telegraphs. Edward Jennings Silkman, 24, 

Southampton-buildings, London. (Complete specification. ) 

Marcu 16. 

Multiple fuses and switch for use in electric circuits. 
Charles Scott Snell and Woodhouse and Rawson United, 
Limited, 88, Queen Victoria-street, London. 

Improvements in electric aro lamps. Ladislas Lenczewski, 
46, Lincoln’s-inn-fields, London. 

Marcu 17. 

. Improvements in the production of caustic soda and 
carbonate of soda by electrolysis, and in apparatas 
therefor. James Pedder, 16, Doward-street, Appleton-in- 
Widnes, Lancashire. 

. Improvements in the mechanical construction of dynamo 
armatures. Gerald Percival, 30, Old Georges-street, Cork, 

. Improvements relating to the construction of electrodes 
for electrolytic purposes. James Charles Richardson, 
6, Bream's-building, London. 

Marcu 18, 

5. Improvements in joints for electric light fittings. Munro's 
Electrical Manufacturing Company, Limited, and James 
McFarlane, 154, St. Vincent-street, Glasgow. 

An improvement in pendant electroliers for electric 
lighting. George William Ready and John Palfreeman, 
Engineers’ Department, Royal Courts of Justice, London. 

. Improvements in the means of synchronising alternating- 
current dynamos and of working them in parallel and 
taking them out of parallel. John Augustine Kingdon, 
29, Marlborough-hill, London. 

. Improvements in secondary batteries. George Edward 
Barker Pritchett and Theodore William Pritchett, 31, 
Soho-square London. 

MARCH 19. 

. An improved automatic electric security look. Edward 
Daniel Taylor, 654, Cathnor-road, Goldhawk-road, Shep- 
herd's Bush, London. 

. Improvements in galvanic batteries. James Frederick 
Bennett and Frarcis Arnold Colley, Bank- buildings, 
George-street, Sheffield. 

5474. An improved incandescent arc lamp. 

57, Chancery-lane, London. 


5141. 


5186. 


Arthur Hirsch, 


SPECIFICATIONS PUBLISHED, 
1890. 
20992. Electric bells. Jones. 
1891. 
. Electricity meters. Hookham. 
Dynamo-electric generators. Boggett. 
Making tubes by electrolysis. F. E. and A. S. Elmore. 
. Electrical thermometers. Callendar. 
. Incandescent electric lamps. Chapman. 
. Electric light switches. Dorman and Smith. 
. Dynamo-electric machines. Boult. (Stone.) 
. Telegraphy and telephony. Bennett. 
. Telephonic apparatus. Abel. (Société Générale des Tele- 
phones.) 


8151. Distributing alternating currents. Siemens Bros. and 
Company, Limited. (Siemens and Halske.) 
82927. Electric accumulators. Thompson. (Tudor.) 


10451. Electric light, etc. posts. Haywood and Driver. 
1892. 
1391. Coating articles by electro-deposition. London Metal. 
lurgical Company, Limited, and Cowper Coles. 
1396. Electric circuit. breaker. Eichler. 
1484 Secondary batteries. Entz and Phillips. 
1580. Electric low-water alarm Mathews. 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Name Paid. Wednes 
day 
Brosh: Cos: e ³ A ³ A —— M — 3] 
wu rr" — 24 
India Rubber, Gutta Percha & Telegraph Co. 10 204 
House - to-Hoſssnnhh i . 5 5 
Metropolitan Electric Supply ........ ......... ........ — 9 
London Electric Suppf . . 5 li 
Swan United aus ceo E eR exer Hide ae nan 34 44 
S ame — 8j 
National Telephone .............. ...... eee 5 7 4i 
Electric Construction. 10 6 
Westminster Electric....................... eee enne -- 63 
Liverpool Electric Supply ........................... { : : 
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NOTES. 


The Electro-Harmonic smoking concert takes place 
to-night. 


Edinburgh Exhibition.—The guarantee fund to the 
amount of £26,084, out of £26,559, has been realised. 


Matlock Tramway.—aA cable tramway is to be begun 
at Matlock. 


Interurban Telephony.—Telephonic communication 
between Newcastle and London will be shortly established. 


Panama.—Messrs. Siemens, says the Bulletin Inter- 
national, are constructing an electric tramway at Panama. 


Deputations.— The Mayor and members of the 
Halifax Corporation visited Bradford electric station last 
week. 


Accumulators.—A paper on “ Electric Accumulators " 
was read last week by Mr. H. M. Waynforth at the Mason 
College, Birmingham. 

Coast Communication.—Sir Ed. Birkbeck has asked 
for an early day for a debate on electric communication to 
lightships and lighthouses. 


Dover.—The terms of the contract between the Dover 
Corporation and the Brush Company have been definitely 
settled, and the agreement drawn up. 


Institution.—The discussion of Mr. Reckensiun's 
paper on Load Diagrams of Electric Railways will be 
continued before the Institution on Thursday, April 7th. 


Leeds Tramways.—A stoppago occurred last week 
on the Leeds electric tramways owing to a cylinder head 
being blown out of the engine. The cars were put on next 
day. 

Wandsworth.—The Wandsworth Board of Works 
have received a communication from the Board of Trade 
revoking the Wandsworth District Electric Supply Order of 
1890. 

Chiswick.—As will be seen by their advertisement, 
the Chiswick Local Board invite tenders for the transfer or 
lease of the electric lighting powers. Tenders to be sent 
in by May 4th. 

Taunton.—At the Council meeting held to consider the 
question of purchasing the electric light undertaking, it 
was decided to have the advice of an expert, at a cost not 
exceeding 50 guineas. 

Crystal Palace Concert. A very enjoyable smoking 
concert was held last Friday in the Grand Saloon, Crystal 
Palace, by the electrical exhibitors. It is proposed to 
make the concerts a regular feature. 


Berlin Electric Railway.—To demonstrate the 
possibility of using electric traction on the Berlin under- 
ground railway, the Allgemeine Company propose to 
construct a trial line outside the city. 


Royal Institution.—The following papers will be given 
before the Royal Institution. On May 20, J. W. Swan, 
M.A., on “ Electro-Metallurgy " ; on June 10, Prof. Dewar, 
F.R.S., on ** Magnetic Properties of Liquid Oxygen." 


Rome Tramoars.—Accumulator cars are being tried 
at Rome, the accumulators being supplied by the Oerlikon 
Company, of Zurich. The care are run up to 19 miles an 
hour, and are charged every second day, doing 47 miles 
a day. 

Kingswood.—At the meeting of the Local Board of 
Kingswood, near Bristol, Mr. Parfitt, jun., of the firm of 
Parfitt and Son, Keynsham, who are supplying the electric 
light, attended undertook to have the main road lighted 
this week. 
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Hospital Lighting.—The London hospitals are rapidly 
adopting the electric light. Among the important medical 
charities where the light is being used are the Middlesex, 
Westminster, St. George's, and SEE College Hospitals. 
Others doubtless will follow. 


Accrington.—The electric lighting scheme for Accring- 
ton shows signs of falling through owing to the lack of 
interest shown by tradesmen and large consumers of gas. 
It would appear that the price for the electric light has 
frightened most of the tradesmen. 


Johannesberg.—The Johannesberg branch of Wood 
house and Rawson has carried out the first contract for 
lighting in that town, have prepared plans and supervised 
the erection of lighting plant for Pretoria, and has also 
supplied and erected plant for a number of mining companies. 


Giants Causeway Accident.—At Derry Assizes 
Mr. and Mrs. Hall, who were injured by jumping from the 
electric cars at Giant's Causeway from fear of collision with 
a steam car, claimed £2,000 damages, and were awarded 
£375, of which Mr. Hall was allowed £15, and the balance 
went to his wife. 


West of England Telephones.—The Western 
Counties and South Wales telephone wires have suffered 
extensively in the recent snowstorms, which were very 
severe in the West of England. Notwithstanding, this 40 
miles of new wire have been erected in the Three Towns 
within the past month. 


Lecture on Electricity.—On Thursday evening, 
24th inst., before the Dulwich Literary and Scientific 
Association, a popular lecture, entitled Electricity and its 
Uses," was given by Mr. W. Perren Maycock, M. IE. E., at 
the Central Hall, Dulwich. Mr. H. J. Powell B.A., 
L.C.C., occupied the chair. 


Rome.—On the 31st December, 1891, the Anglo-Roman 
Electric Light Company had a network of primary wires 
of 20,457 metres, and secondary 4,517 metres. They had 
in operation 152 transformers and 109 meters. There were 
12,713 lamps installed, of which 353 were arcs and 12,360 
incandescents, represeating a value of 16,827 16-c.p. lamps. 


Barnsley.—The Barnsley Lighting Committee have 
paid a visit to Bradford for the purpose of inspecting the 
electric light station. Mr. Waddington, at the last meeting 
of the Town Council, said the committee were as anxious 
as ever to introduce the electric light. They were 
acting in the interests of the ratepayers, and would report 
shortly. 


Personal.—Mr. Francis G. Bailey, whom many will 
know as having been recently engineer in charge of the 
model electrically-lighted theatre at the Crystal Palace, and 
other work for Messrs. Siemens Bros. and Co., is now 
leaving that company to take the post of assistant lecturer 
and demonstrator under Dr. Oliver Lodge at University 
College, Liverpool. 

Moy Hall.—This Highland home, near Inverness, is 
being electrically lighted by Mr. A. A. C. Swinton for its 
proprietor, the Mackintosh of Mackintosh. Water power 
will be employed to drive the dynamo, the turbine being 
situated at a distance of about half a mile from the house. 
The installation will comprise about 160 incandescent 
lights and a battery of accumulators. 


Electric Hoists and Pumps.—Mr. John Ritchie, in 
a paper before the Scottish Society of Arte, dwelt strongly 
upon the fact that the electric motor is a highly efficient 
machine, and is much better adapted and mere economical 
than steam for hoisting purposes. Mr. E. A. Browning 
similarly advocated the use of electric motors for pumping 
in collieries. Both papers were well received. 
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Horticultural Exhibition.—The Brush Electrical 
Engineering Company, Limited, have contracted for the 
supply of electric light plant and accessories for the forth- 
coming International Horticultural Exhibition to be held 
at Earl's Court. The actual lighting arrangements will be 
under the control of Mr. A. H. Wood, electrical engineer to 
the Earl's Court Exhibition Syndicate, Limited. 


Long-Distance Telephony—The New York corre- 
spondent of the Western Morning News telegraphs from 
New York on Wednesday: The Bell Telephone Company 
having completed its arrangements for increasing its 
capital has now decided that as soon as this has been 
subscribed, the work of developing the long-distance 
system shall be taken in hand and pushed forward with 
energy.” 


' Rouen.—The central station of Rouen is to be consider- 

ably extended, and the new plant will be established in an 
ancient church which has been purchased by the company. 
Two 500-h.p. Farcot engines and four dynamos by Heil 
man and Co., licensees of Mr. C. E. Brown's patents. 
These are the first Brown dynamos installed in France, and 
probably the first dynamos in the world erected within the 
precincts of a church. 


Wrexham.—At the monthly meeting of the Wrexham 
Town Council, Alderman John Jones moved that the town 
clerk be instructed to write to the electrical company 
of Wrexham to enquire what price they wanted for 
their undertaking, as it was desirable in the growing 
requirements of Wrexham to become possessed of such a 
property. The Mayor (Mr. Frederic W. Soames) seconded 
the motion, which was carried. 


Subways for London.—We notice that the electric 
lighting companies are opposing the London County 
Council’s Subways Bill, which is now being considered by a 
Select Committee of the House of Commons. In this we 
think they are mistaken. It is a temporising policy, which, 
in the long run, will probably prove expensive and bad. 
Subways must sooner or later be adopted on a large scale, 
and it seems to us the sooner the better. 


Stamford.—The Special Committee of the Stamford 
Corporation for negotiating with the gas company have 
not recommended the insistance on a clause for the purchase 
of the gas works, Mr. Bowman remarking that it was 
doubtful whether it would be wise to recommend any 
corporation in the present day to purchase gas works ; he 
thought the electric light would have to be first considered. 
This met with a warm agreement on the part of other 
members. 

Dundee.— Plans for the new electric central station for 
Dundee have been drawn up by Mr. W. Alexander, the 
architect for the buildings, and were submitted last Monday 
to the Works Committee of the Dundee Gas Commissioners. 
The elevation shows a neat and well-proportioned one- 
storey stone building with gables. A basement will be used 
for accumulators, pumps, etc. The front will contain offices, 
and the engines and dynamos will be placed in an adjacent 
machinery-house at the back. 

Electric Mining.— On Friday last the electric light at 
the Butterley Company's new colliery, at Kirkby-in-Ash- 
field, was successfully started by Mr. Colson, engineer of 
the Electric Power and Traction Company, who have the 
contract, The lighting at present is confined to the 
engine-houses, shops, and screens. Cables are being laid 
down the shaft to light the pit bottom and underground 
roads. There is also a pumping plant to be worked by 
electricity in course of erection. 

Crystal Palace District.—The Beckenham Local 
Board have refused the application of the Crystal Palace 
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and District Electric Supply Company for permission to 
place a transformer sub-station under the roadway at 
Sydenham-avenue, and have also resolved to consult Prof. 
Kennedy on the subject of expert supervision of the electric 
lighting works in the district of Beckenham with a view to 
the protection of public property, especially with regard to 
the disturbance of road surfaces. 


Bradford Electric Tramway.—Mr. Holroyd Smith 
is busy perfecting the details of his electric tramway, now 
experimentally working at Bradford. The cars are only 
run late at night as yet. The hill witha rise of 1 in 13 
to 24,and a curve of 64ft. radius, is the stiffest bit, and has 
been climbed with a car of 63 tons. The whole line is stiff. 
After the curve is a straight run of 1 in 14, then a stretch 
of 1 in 24, finally slackening to 1 in 60. This in 600 
yards is no easy task, and the cars stop and start again on 


any part. 

Smoke Prevention.—4A smoke preventer, the inven- 
tion of Mr. Chris. Andersen, of Leeds, was tested at 
Neasden last Saturday. It consists of iron conduits laid 
between the rails, with round spring trap-doors in each 
length, the smoke being led below the locomotive to a 
sliding conduit, which opens the traps, and the smoke is 
sucked away by a Roots blower at a mile distance. The 
invention acted well, but is costly—£2,000 a mile double 
track. It is brought forward to enable steam to compete 
with electric traction on underground railways. 


Cable Machinery.—Messrs. Thomas Barraclough and 
Co., Manchester, with reference to our note on cable 
machinery, write to say that the cable works at Milan 
belonging to Messrs. Pirelli and Co. were fitted by them 
with both indiarubber and guttapercha machinery, also 
insulating, stranding and coring machines. They also 
supplied for the Calais works the whole of the cable- 
sheathing, wire-winding, yarn-winding, and core-serving 
machines. For the factory in the South of France they are 
also supplying the larger portion of the machinery. 


Chertsey.—The Board of Trade have received à com- 
munication from the Chertsey Rural Sanitary Authority 
respecting the application of the Weybridge Electric Supply 
Company's proposed extension to Walton-on-Thames, in 
which the Rural Authority gives its consent on“ the assump; 
tion that the company will satisfy the Board of Trade that 
they are in a position to fully aud effectually discharge the 
duties and obligations imposed upon them by the order of 
July, 1891, which the Authority considers very desirable 
in the interest of the district should be carried out." 


Hoddom Castle.—Mr. Edward Brook, of Hoddom, 
has taken advantage of the execution of various additions 
to his Dumfriesshire residence to introduce electric light to 
Hoddom Castle. The dynamo is driven by a 9-h.p. gas 
engine, which is supplied with gas made in Mr. Brook's gas 
works, which are still used in the lighting of some of the 
places about the Castle. There are in the various rooms 
175 Edison-Swan lamps in all. In addition there is a 
2,000-c.p. arc lamp arranged on a davit at the top of the 
tower, which illuminates the courts and grounds of the 
Castle and can be seen at several miles distance. 


Electric Saw-Mill.—An installation of wood-working 
machinery for Lord Rothschild has just been erected at 
Tring Park. The plant comprises band saw and circular 
saw machines for converting logs, deals, etc., as also planing, 
moulding, mortising, and tenoning machines, the whole of 
which are driven by electric motors. The machinery has 
been supplied by Messrs. A. Ransome and Co., of Chelsea, 
and erected under the superintendence of the resident 
engineer, Mr. C, Burman Callow. Although isolated 
machines have been driven by electricity, it is believed 
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that this is the first complete saw-mill worked under these 
conditions. 

Worcester.—At the meeting of the Worcester Watch 
Committee on Friday, the subject of electric lighting was 
brought up for discussion, and it was resolved to instruct 
the city surveyor to prepare a report on the subject of the 
surplus water power of the Severn at Diglis Locks, with a 
view to using it for generating electricity. Mr. W. H. 
Preece, who is acting as the committee’s adviser, the engi- 
neer of the Brush Electrical Company, and the surveyor 
were requested to attend the next meeting of the City 
Council, when the subject is to be fully discussed. An 
abstract of the report upon the tenders for Worcester will 
be found elsewhere. 

Manchester Central Station.—The Electric Light- 
ing Committee of the Manchester Corporation have ordered 
from Messrs. Mather and Platt, of the Salford Iron Works, 
Manchester, two large dynamos of their Edison-Hopkinson 
type. These dynamos are for an output of 410 volts, 590 
amperes, at a speed not exceeding 400 revolutions per 
minute. They are shunt-wound, and will have a guaranteed 
commercial efficiency of 91 per cent. The dynamos will 
be almost exactly similar to the four large Edison-Hopkinson 
machines at the central generating station of the City and 
South London Railway, and will be driven from compound 
vertical engines by Messrs. Galloways, Limited, with belts. 


Certificates.—We are informed by Mr. L. Drugman, 
manager of the School of Electrical Engineering, Princes. 
street, Hanover-square, that, as the result of the recent 
examinations held by Mr. Gisbert Kapp for the vellum 
certificate of the school, the following gentlemen have 
obtained the said certificate: Messrs. P. W. Burman, 
W. J. Davy, W. Dickinson, L. Goichot, C. H. Gray, 
L. Leskovic, S. E. Linsell, and R. A. Smith. The exami- 
nation consisted of a paper in mechanical engineering, a 
paper in electrical engineering, a viva voce and practical 
examination, also engineering design done during the term 
and average of two test examinations. Sixty-six per cent. 
of the marks were necessary for the obtaining of the 
certificate. 

Knockin.—An installation has just been completed for 
the Earl of Bradford's estate offices and workshops at 
Knockin, near Oswestry, Salop, by Mr. Wm. Sillery, of 
Wrexham. The generating plant is placed in the saw-mill, 
and consists of a Siemens dynamo driven by counter- 
shafting off the main engine and run during the daytime, 
to charge a set of secondary cells designed and patented by 
Mr. Sillery last year. The offices and workshops are 
illuminated by means of 16.c.p. incandescent lamps, and 
Siemens arc lamps are used for lighting the timber-yard 
and inside the saw-mill, together with incandescents, the 
whole giving every satisfaction. The electric light has 
also been permanently installed in the ballroom attached 
to the Bradford Hotel, Knockin, to be used for the first 
time at Easter. 


Electric Traction and Cranes.—The adjourned 
discussion on Mr. Stephen Sellons's paper on “ Electric 
Traction and its Financial Aspect," will take place before 
the Society of Engineers at Westminster Town Hall on 
Monday next, April 4, at 7.30 p.m. A paper will after. 
wards be read on “The Application of Electricity to 
Hoisting Machinery," by Mr. Reginald Bolton, of which 
the following is a synopsis: Hoisting and hauling gear— 
hand power, steam, hydraulic, rope, belt, and shafting— 
compared with electrical; advantages of electricity ; the 
electromotor and its conditions of adaptation to hoisting 
machinery ; a new system of gearing ; the electric winch ; 
safety overloading device; electric travelling crane , com- 
parative teste ; description of various electric cranes; first 


cost ; comparative estimate of three systems of distributing 
power. 

Guttaline.—A new preparation for the purpose of 
replacing indiarubber and guttapercha has been brought 
out and protected by MM. Worms and Zwierchowski. To 
a quantity of Manila gum tempered with benzene is added 
5 per cent. of Auvergne bitumen, also mixed with 
benzene. These are thoroughly mixed together by 
mechanical means and by the hand. By adding 5 per 
cent. of rosin oil and allowing 48 to 86 hours to pass 
between each treatment, a product is obtained having all 
the suppleness, elasticity, solidity, and durability of the 
best indiarubbers. If the product is too fluid, the addition 
of 4 per cent. of sulpbur dissolved by means of sulphate of 
carbon will remedy this. The addition of 5 per cent. of 
indiarubber to this mixture makes an irreproachable com- 
pound for certain purposes. The vulcanisation of this 
product can be carried out in the usual way. 


Resistance of the Aro.—Fr. Stengen, in Wiedemann’s 
Annalen (vol. 45, p. 33), describes a proof that the supposed 
back E.M.F. of the arc is non-existent. In the circuit of 
arc or shunt dynamos a battery of secondary cells is inserted, 
together wfth an ammeter and a tangent galvanometer. 
If the dynamo is short-circuited the field suddenly dimi- 
nishes, as also the current in the line. At the moment of 
extinction of the arc the tangent galvanometer shows a 
marked deflection due to the discharge of the accumulators— 
this experiment serves to show that the galvanometer is 
sufficiently delicate to show a back E.M.F. Take away the 
accumulators, and the galvanometer shows not the slightest 
current during extinction, whence the author concludes 
the arc offers resistance, but no back E.M.F. The experi- 
ment permits, however, the possibility of a real E. M.F. if of 
very small capacity of polarisation, and is, therefore, not 
absolutely conclusive. 


Ceylon.— Progress is being made in the work of utilising 
water power to supply electrical power to Mariawattee 
factory in Ceylon. A watercourse is now being constructed 
from the Mahawillaganga, and buildings are being erected 
for the turbines and dynamos. It is proposed to obtain 
200 h.p., 50 h.p. each will be used for the two factories 
belonging to the company, and 100 h.p. will be available 
for others in the neighbourhood who may wish to hire 
power from them. It is estimated that the cost of the 
installation will be £4,000. The spot at which it has been 
decided to take the water out of the Mahawillaganga is, 
curiously enough, states the Indian Engineer, the same as 
that which the Kandyan kings attempted ages ago to take 
the water, but apparently failed, as their cuttings in the rocks 
in the river and at its sides are evidence. The water they 
attempted to secure so long ago will be at last utilised to 
drive the whole of the machinery at Mariawattee. 


Siemens and Halske in America.—A company 
has been incorporated in America under the name of the 
Siemens and Halske Electric Company of America, with 
headquarters at Chicago. The president is O. W. Meysen- 
berg; secretary, A. W. Wright; other directors, Arnold 
von Siemens, George William von Siemens, and Alexander 
von Babo ; New York representative, George H. Benjamin, 
35, Wall-street. The works will be situated near Chicago, 
and plans are drawn up for a separate town (similar to 
that of Pullman City, where the cars are built), and the 
entire concern is to be run on the co-operative plan. The 
principal feature will be large dynamos and motors of 
500 h.p. to 1,000 h.p. for transmission of power, especially 
multiphase work. Experimental plants of various kinds 
are to be erected. The manufacture of submarine cables 
will be taken up on a large scale, and testing instrumente 
will be another specialty. The capital is half a million 
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dollars, and the factories will be established gradually as 
work increases. 


Brianne Arc Lamp.—M. G. Roux, in L Industrie 
Electrique, describes a very simple arc lamp lately intro- 
duced by M. Brianne. It has only a single solenoid, which 
sucks up a curved iron piece. This is attached to an arm 
working a tooth segment, gearing into a drum, which again 
drives the long ratchet of thecarbon-holder, and this single arm 
both strikes the are and feeds the carbons. When the lamp is 
not in use the iron core drops, gives the drum a turn, and 
keeps the carbons apart. On turning on tho current the 
core is attracted ; this brings the carbons together. The 
solenoid being no longer on short circuit, drops once more, 
and so strikes the arc, the iron core being held in a position 
of equilibrium by the shunt current. When the arc 
lengthens, more current traverses the coil, the core is 
attracted, and the gearing piece turned, until at a certain 
point it ceases to gear, and the flywheel turns by gravity 
one tooth, when the same action recommences. This takes 
place usually every 20 seconds. The great advantage of 
this lamp is its extreme simplicity. 

Charging Cut-out.—An improved automatic switch 
cut-out has been introduced by M. Ch. Ferry, and was 
exhibited to the French Société des Electriciens at, a recent 
meeting. The apparatus has two coils, one in the exciting 
circuit of the dynamo, and one which at the proper time is 
energised by the charging current, and aids the former. 
Two mercury contacts establish connection of dynamo to 
the accumulator, and these are thrown in when the strength 
of the charging current rises to normal or just over. The 
second coil now takes the principal current and maintains 
contact in spite of the decrease of the exciting current. 
Everything remains thus as long as the working is normal, 
but if the engine slackens and the E.M.F. falls below the 
requisite amount, the contact is drawn out of the mercury 
by the action of a spring ; even if the spring did not act at 
once, the current now being reversed on the second coil, 
repulsion occurs, and the contact is broken with but little 
sparking. The arrangement permits accumulators to be 
charged with a dynamo of a very variable speed, such as 
would be the case if driven by natural forces, and it 
prevents accident in case of stoppage of the dynamo or 
slackening of speed through slipping of the belt. The 
apparatus is constructed by M. E. Ducretet, 75, Rue Claude 
Bernard, Paris. It appears to be a useful and efficient 
modification of a piece of apparatus already much in use in 
this country. 

Chicago Exhibition.— The Electrical Committee 
appointed by the Royal Commission for the Chicago 
Exhibition met on Monday, the 28th inst., when there were 
present Mr. Wm. H. Preece, F. R S. (chairman), Sir 
Fredk. Abel, K. C. B., D.C. L., D. Sc., F. R. S., Prof. W. 
Grylls Adams, M. A., D. Sc., F. R. S.; Major-General E. R. 
Festing, F. R. S., Prof. George Forbes, M. A., F. R. S.; Prof. 
David E. Hughes, F. R. S.; Prof. John Perry, D. Sc., F. R. S.; 
Mr. Alexander Siemens, Mr. C. E. Spagnoletti, Major- 
General C. E. Webber, C.B., Mr. Peter Wm. Willans, Mr. 
James Wimshurst, with Sir Henry Trueman Wood (secre- 
tary to the Royal Commission). The chairman reported 
that he had received information from Chicago that one of 
the engineers of the electrical staff of the exhibition was 
about to be sent over to this country to confer with the 
committee on the question of arranging for some portion of 
the exhibition to be lighted by European firms. It was 
agreed to postpone the consideration of this question 
pending the arrival of the gentleman in question. The 
chairman also informed the committee that there was 
every prospect of the electrical industries of this country 
being adequately represented. Several of the newest forms 
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of engines and dynamos for electrical installations would 
be shown, and it was probable also that arrangements 
would be made for showing a series of rooms, furnished in 
the English style, and fitted with the most recent applica- 
tions of the electric light. 


Dinner.—The first annual studente' dinner of the 
Electric Standardising, Testing, and Training Institution 
took place on Wednesday, Lord Castleton being in the 
chair. Amongst others present were Earl Russell, Dr. 
Robson Roose, Judge Snagg, Prof. Robinson, Major Waller, 
Colonel Gouraud, Mr. Robert Hammond, Mr. Harrison, 
Prof. Fleming, Hon. R. Brougham, Mr. W. H. Massey, 
Mr. Swinburne, and other well-known electrical engineers. 
Major Waller, proposing the toast of the evening, The 
Institution,” dwelt on the need there existed for well- 
trained young engineers, and on the value of the institu- 
tion. He spoke of the difficulty of standardising, 
as no legal standards were yet adopted. Mr. Ham- 
mond, in responding, said that the institution was 
a resuscitation of his old college, and the added 
purposes were tho outcome of a suggestion by Mr. 
Ferranti. He alluded to the practical training given 
by reason of the affiliation to electrical companies and 
firms, and stated the institution was ready to standardise 
for either companies or customers. Lord Castleton, in pro- 
posing “The Students,” pointed out the openings which 
constantly occurred for utilising electrical knowledge in the 
army, on board ship, and especially in the colonies. The 
last toast was proposed by Colonel Gouraud, who, in pro- 
posing “The Board of Control and the Staff,” amused his 
listeners by telling how Edison, when questioned as to his 
“ genius " replied, “ Bosh! all hard work and love of diffi- 
culties.” The toast was responded to by the chairman and 
Mr. Harrison, the principal of the institution. 


Electric Launches.—On Thursday last, the launch 
took place of two new electric pleasure-boats by the 
General Electric Power and Traction Company, from their 
boatbuilding yard at Chertsey. The first of these, the 
* Flosshilde," was built for Lord Dysart, who was present 
with a party of friends for the launching. The christening 
was carried out in the approved way by Mrs. Dixon, one 
of the party. The Flosshilde is a very handsomely 
appointed boat, on finer lines than those previously built. 
She is the largest private pleasure-boat yet built, being 
55ft. long and 8ft. in beam, drawing 2ft. 6in. with equip- 
ment and full complement of 50 passengers. The boat is 
built of mahogany and teak, and has promenade deck 
with seats. The cella are E.P.S. boat type, 15 plates 
each. One hundred of these will be used, but the 
boat will carry up to 150 cells. The current required is 
40 amperes, which will give a full speed of eight and a half 
to nine milesan hour. An Immisch motor of 7 h.p. or 8 h.p. 
drives direct a three-bladed propeller of special design for 
high speeds, the speed being 800 revolutions per minute. 
The second boat, christened “Jim” by Mrs. Smith, wife of 
the secretary of the company, is a smaller pleasure-boat, 25ft. 
long by 5ft. 6in. beam, 18in. draught, built for Mr. Ed. 
Wagg, of Maidenhead, who already has one electric boat. 
The number of cells in this case is 24 only, same type (B 15), 
and a 3-h. p. Immisch motor drives a high-speed propeller 
at 800 revolutions, giving a full speed of about 73 miles an 
hour, with about half-a-dozen passengers. The boats were 
designed and the building superintended by Mr. W. R. 
Edwards, son of a well-known steam launch builder, and 
now an ardent convert to electricity. The electrical equip- 
ment was carried out by Mr. E. J. Wade, electrical engi- 
neer to the General Electric Traction Company. After the 
launch the party visited the charging station at Platts 
Eyot, at Hampton. 
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THE CRYSTAL PALACE EXHIBITION. 


THE TELEPHONIC EXHIBITS. —III. 


The National Telephone Company, Limited, 
show a large quantity of apparatus, but little or nothing 
that has not been exhibited before. A modified 
linesman's set, with magneto ringer, weighing only 10}Ib., 
so that it can be readily taken up poles and standards, 
designed by Mr. Davis, the courteous district manager of 
No. 4 division, who has charge of the exhibit, may perhaps 
be considered an exception. There are, of course, lighter 
sets known, but these have ringing arrangements which 
are only effective for short lines, whereas Mr. Davis's 
magneto is good for any distance. A portion of the stall 
is set aside as a switchroom, and contains a testboard 
fitted with Coleman and Jackson combined test-jacks and 
lightning-guards, and a non-multiple metallic circuit switch- 
board for 90 subscribers, and 10 junction lines on Sinclair's 
adaptation of the single-cord principle. The board, 
which was constructed by the Telegraph Manufacturing 
Company, Limited, of Helsby, has a handsome appearance, 
and so far as workmanship is concerned is a creditable 
piece of work, but it occupies an abnormal amount of space 
as compared with its capacity. Its object is stated to be 
rapidity in switching, those in charge evidently being under 
the impression that the movements required are fewer than 
with other systems, but on tracing a connection through all 
ite stages it becomes evident that this view is untenable. 
The motions are seven in number—viz.: 1. Operator plugs 
in to answer call. 2. Puts caller’s plug into called sub- 
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Fra. 12. 
Scribers jack. 3. Rings. 4. Takes out speaking plug. 
5. Replaces shutter. 6. Removes plug. 7. Replaces ring- 
off shutter. So the National Company's board is beaten 
both by the Scribner and the Consolidated Company's 
multiple boards, which only require six movements, while the 
Western Electric Company's non-multiple Standard and Scar- 
borough boards, which are very much more compact and 
simple in construction, require only one movement more, in 
spite of which they are probably more expeditious in 
operation, since all their parts are well within reach, which 
is not the case with the National. The leading idea of the 
board can be gleaned from Fig.12. The indicator is in 
shunt with the plug and spring-Jack by the contacts, C C!. 
The insertion of a plug disconnects the indicator of one 
subscriber, leaving that of the other in derived circuit and 
available as a ring-off. But there is no provision for dis- 
tinguishing between a ring-off and a ring-through, so that the 
National Company does not appear to contem plate any steps 
towardsremovingtheconfusionat present prevalentin London 
through this cause. The spring-jacks are very complicated 
in construction, each containing six separate parts and four 
contacts. The indicators are wound to 1,000 ohms, and 
have two iron-sheathed coils, but as the sheaths are not 
connected to the cores, the arrangement is not so effective 
as that of the Western Electric single-coil pattern already 
described. While it is impossible to understand in what 
respects the board can be regarded as an improvement on 
older and simpler forms, its cost is exceedingly high, for it 
could not be manufactured for much less than £80, or 16s. 
perline. An imposing-looking exchange fixture or derrick 
marks the entrance to the company's stall. It is composed 
of four wrought-iron tubular standards, about 40ft. 
high, arranged in a 6ft. square. Each standard is made 
up of two tubes spliced together by zin. bolts, the lower 
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half being 32in. in diameter, and the upper one }in. less. 
Forty channel-iron arme, all fixed within some 10ft. of the 
top, indicate accommodation for 400 wires. As there is no 
diagonal bracing below the arms, it is to be presumed that 
the structure has been designed for exhibition only and not 
for practical use. Certainly the company would be most 
ill-advised to allow it to be erected on a roof with the idea 
of carrying anything like 400 wires. The music-room— 
where, at different hours, tunes played at Croydon, the 
Lyric Theatre, Manchester, and in the Crystal Palace 
itself, can be listened to—attracts many visitors. It is not 
claimed that the arrangements comprise any novelties, and 
the transmission is not better than at previous exhibitions. 


The International Electric Company, Limited, 
agents for Mix and Genest, Berlin, has transferred to the 
Crystal Palace the greater part of its verv complete tele- 
phonic exhibit at Frankfort. The productions of the firm 
are so well known that any detailed notice of them would 
amount to mere recapitulation. An interesting feature of 
the exhibit is a stand showing the step-by-step development 
of the Mix and Genest microphone which, in its perfected 
form, has become the official transmitter of the German 
Post Office. An intercommunication system, called the 
„Selector, in which plugs, flexible cords, and sockets 
replace the more usual pointer switch, is noteworthy for its 
simplicity. The connections for four stations can be traced 
in Fig. 13, in which the instruments are indicated by T, the 
lines by L, the sockets by S, and the plugs by P. The earth 
may be replaced by a common return wire if desired. The 
weak point of the system appears to be want of privacy, 
since it is plain that conversation between two stations 
could be overheard by a third designedly or accidentally 
plugging into the engaged line. 


Fie 13. 


In view of the extent to which telephones are now being 
fitted into signal-cabins and stations by the leadiug English 
railways, an ingenious adaptation of telephony to railway 
requirements, which we are told has already been applied 
successfully in—of all places in the world !—Spain, is of 
interest. In the event of breakdown or accident, ability to 
communicate with the stations on either side of a train is 
always desirable and sometimes of urgent necessity. Mix 
and Genest's plan renders it easy of accomplishment. They 
link the stations and cabins, or some of them, by two wires, 
one of which is reserved for calling and the other for talk- 
ing; if there are telegraph wires on the same poles the 
talking line should be a metallic circuit. A current from 
some constant form of voltaic battery is kept on the calling 
wire, and holds attracted the armatures of relays at the 
Stations, between which calls are made by momentarily 
interrupting the current by suitable contact-breakers. 
Both the calling and the speaking wires are run down 
the poles at frequent intervals and respectively led 
through contact-breakers and spring-jacks, enclosed in 
weather-proof boxes. The guards on every train are pro- 
vided with light portable telephone sets which can be 
slung over the shoulder. In the event of accident a man 
runs to the nearest pole fitted with apparatus, interrupts 
the current on the calling wire, thereby releasing the arma- 
tures and ringing the bells at the stations or cabins on 
either side, plugs into the spring-jack on the talking 
circuit, and immediately finds himself in communication. 
As the wires are ordinarily used for talking between the 
stations, they are not likely to be found wanting when an 
emergency arises. The adoption of some such plan on our 
English railways would be of most distinct 1 in 
the interests of both the companies themselves and their 
passengers, and now the telephone monopoly is at an end 
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there can be no excuse for lagging behind Spain in 
such an important matter. The company also shows 
a 50-line switchboard very similar to the Western Electric 
Standard board in design, and requiring the same number 
of movements to operate it. 

Messrs. W. T. Glover and Co., of London and 
Salford, exhibit a variety of telephonic leads and cables, 
the manufacture of which, ever since the advent of the 
telephone, has been one of their specialities. Their samples 
are not merely solid lengths of cable the inside of which 
may be guessed at and speculated about but not seen, but 
have ends opened out in fan-shape, so that visitors may not 
only realise the great number of conductors that it is 
possible to imprison in a circumference of an inch or so, 
but inspect the details of covering and construction. 
Messrs. Glover have adhered to indiarubber, so far, for their 
telephonic cables, although it is understood that the firm 
will shortly place on the market cables insulated with a 
material of considerably lower specific inductive capacity. 
Specimens of their aerial cables recently made for the Mutual 
Telephone Company, Limited, are shown. These consist of 
twisted metallic circuits, varying in number from five to 
thirty-six, arranged round a central straight wire. The 
conductors are of No. 20 gauge insulated to 600 megohms. 
The waterproofing, as in all the firm’s aerial cables, con- 
sists of double reverse layers of leaden foil, prepared tape, 
and braiding. Samples of cables made for the National 
and other telephone companies, adapted both for single and 
double wires, of the firm’s well-known “ Magpie” type, the 
distinguishing feature of which is the ingenious system of 
numbering and identifying the component wires by means 
of their black and white coveriug, are likewise present in 
great variety. A new description of protective armour for 
telephone and other cables is being introduced by the firm, 
and promises well. Being in the form of a sheet-iron tube 
circumferentially corrugated, it is very strong, and at the 
same time light and flexible. 

The Fowler-Waring Cables Company, Limited, 
which has recently made a strong bid for telephonic work, 
exhibits various types of telephone cables insulated with its 
special material. Noteworthy among them is a cable con- 
taining 50 metullic circuits made for the French Ministry 
of Posts and Telegraphs, and now being laid in the Parisian 
sewers for use in connection with the telephonic system. 
The conductors are No. 19 gauge, and the company has 

nteed an insulation of 1,000 megohms and a capacity 
of ‘17 microfarad per mile. A conspicuous feature of the 
exhibit is a large case containing specimens of the metallic 
circuit cables manufactured for the Mutual Telephone Com- 
pany, the conductors of which are No. 20, with an insulation 
of 600 megohms and a capacity of 24 microfarad. The 
National Telephone Company uses Fowler-Waring cables of 
two specifications, both having No. 18 conductors and 
being insulated to 1,000 megohms, but varying in capacity, 
one measuring 24 and the other 18 microfarad per mile. 
A special underground cable made for the British Post 
Office, and used for connecting subscribers in London to 
the Paris telephone line, contains only two pairs of twisted 
conductors, each weighing 200lb. to the mile, and heavily 
insulated so as to secure a very low capacity. But not 
content with the excellent results yielded by the Fowler- 
Waring insulation, the company exhibits specimens of a new 
dry-core cable it is now manufacturing specially for under- 
ground telephone work. Like the Western Electric Com- 
pany’s “dry core,” the insulation consists solely of wrappings 
of non-absorbent paper. The result is certainly remarkable, 
as the cables from which the specimens exhibited were 
taken are stated to test as low as 08 and 065 microfarad 
per mile, the conductors being respectively of No. 20 and 
No. 18 gauge. 

The Telegraph Manufacturing Company, 
Limited, and the Birmingham Telegraph Factory, 
exhibit telephones and accessories 
together with cables, insulators, and ironwork for outside 
construction, all of good, if familiar, design and workman- 
ship. Messrs. Woodhouse and Rawson, Limited, 
Messrs. F. C. Allsop and Co., Mr. Harry Thorpe, 
The Scientific Alliance, and several other firms show 
telephones, switches, and general fittings, but nothing 
calling for special remark. 
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DIRECT-CURRENT DYNAMOS.—II. 
BY R. W. WEEKES, WHIT.SCH. 


Improvements in Mechanical Details. 


The armatures made 10 years ago were constructed in 
most cases without regard to the mechanical duties of the - 
various parts. The iron core and the conductor were driven 
by friction, one general method being to drive conical hubs 
of wood into each end of the armature when wound. This 
method was discarded as soon as engineers took up the 
manufacture, and the driving of the core is now made 
positive in nearly all dynamos. 

The need of a direct drive for the conductor is specially 
felt as soon as the manufacture of large dynamos is com- 
menced. Messrs. Johnson and Phillips exhibit a striking 
example of this need in an armature which was run with 
full load for nine months almost continuously. The 
conductors in this case are driven by horns, and have 
been forced by the torque up to them so closely that there 
is a clear space at the back of each horn, although when 
first wound the conductors were packed as tightly as possible 
It the driving horns had not been used, the conductors 
would have chafed round the core till the insulation gave 
out ‘and a short circuit occurred. 

Many of the makers do not careto publish full details of 
their armature construction, but I propose to describe 
briefly the general methods used to secure the mechanical 
driving, combined with the necessary provisions for the 
ventilation of the core. It will be well to consider at the 
same time the method used for winding the conductors 
and the end connectors, if any. The Gramme ring arma- 
ture is now seldom met with in dynamos of an output 
much about 15 kilowatts, except in special types. The 
disc type of core is the most general of the exceptions. 
Arc lighting dynamos giving a high voltage are also 
usually wound after the Gramme pattern, when the closed 
conductor circuit is used. This is due to the difficulty of 
making the end connections in the drum windidg for the 
large number of turns of wire required. 

The sketches given below are diagrammatic, and intended 
to illustrate the general method used rather than to give 


| the proportions. 
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Messrs. Crompton and Co. have paid great attention 
to the direct-driving problem. Their make of core consists 
of a number of charcoal iron rings, insulated with paper, 
and driven by means of spider arms keyed on to the shaft 
and into the iron rings, Fig. 10. At intervals along the 
length of the core radial spaces are left for ventilation and 
also for discs of wrought iron. On these there are teeth 
which form the basis of the driving bars. Strips of insu- 
lating material are fastened on either side of each row of 
these projections, and against these the conductors bed 
when the driving strain occurs. In the 112-kilowatt arma- 
ture exhibited on their central stand, there are 12 of these 
driving bars at intervals round the armature. This at full 


| load allows a mean pull of 230lb. on each driving bar, and 


a considerable higher maximum pull when the wires are in 
the strongest part of the field. The connector used by 
this firm is also on view at the same stall. It consists of a 
split tape of copper with one arm bent in either direction, 
Figs. 11 and 12. The result is good as regards tho 
resistance of the armatures, but the connectors somewhat 
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obstruct the entrance to the ventilating spaces in the 


core, 

The Electric Construction Corporation build up their 
armature cores of the best charcoal iron plates insulated 
with paper, and rely on the low induction used to keep the 
The rings 
are keyed directly on to the shaft, and compressed together | 
These flanges have 


core cool without special means of ventilation. 


by a brass flange at either end. 


Fids. II Ax op 12. 


channels cast on them to carry the connecting wires, 
Fig. 13. They use wooden pegs driven in the core 
to drive the conductors. Their most striking exhibit 
is the 40-unit motor-generator. In this machine there is 
no need to drive the conductors, as the two systems of 
winding are interspersed and so drive each other. This 
also prevents any strain on the bearings of the dynamo. 
Again, the armature reactions of the two circuits balance 


each other, so that there is no lead on the brushes at any 
load. 


Fra, 13. 


Messrs, Easton and Anderson have not given me any 
details of their machines such as would enable any com- 
conse to be made with those of other manufacturers. 

armature core is built up of thin plates in the usual 
way, but I believe that they are keyed directly on the 
shaft. The direct driving of the embedded conductors is 
the best feature of this type of armature, and should make 
them of great value for rough tramcar work if the weight 
efficiency of the motor is good. The surfaces of the iron 
teeth help considerably to keep the armature cool, 


1 
Fru. 14. 


but it must be remembered that most of the heat wasted in 
the copper conductors has to be dissipated from these sur- 
faces as well as that generated by hysteresis. The end 
connections are carefully protected by a brass casing, which 
will prevent dust collecting between them. 

Messrs. J. H. Holmes and Co, have one of their dynamos 
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on view at Messrs. Browett, Lindley, and Co.’s stall. The 
armature is Gramme wound, and carefully designed for 
ventilation. Their method of driving of the core is shown 
in Fig. 14, and this is the method now generally adopted 
for machines of this t The charcoal iron discs are 
insulated with paper, with thicker fibre rings at intervals. 
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The large eight-pole dynamo exhibited by Messrs. 
Johnson and Phillips has many points of interest, 
The sketch, Fig. 15, enables the construction to be 
readily understood. The iron core is built up of 
charcoal iron plates, punched out to the shape shown, 
Fig. 16. These have holes in them for the iron bars 
which hold them together, and forms a good driving con- 
nection. The driving frame consists of two strong cast-iron 
wheels, into which the ends of these iron bars 


0 
| wheels are clamped together by separate longitudinal bolts, 


and these also hold on the connection carriages. As shown 


Fie. 16. 


in the section, the core has radial spaces at intervals for 
ventilation. In these spaces are also placed the gunmetal 
rings, on which are projections, forming the driving horns. 
The horns are not arranged in line as in the Crompton arma- 
ture, but are placed at intervals so that the driving 
ints are distributed about the conductors. The number 
is so fixed that the maximum pull on any horn is 60lb. 
The armature is wound on the zigzag principle introduced 
by Mr. Scott some years ago, and the bars are connected by 
the Kapp patent connector, Fig.17. These are built up in 
the carriage, and then bolted as a whole on to the core, 
thus saving much time over any system in which the con- 
nectors have to be arranged in sifu, Also, as the connectors 
run round concentric with and near the core, the internal 
parts are left open to the air, and a larger cooling surface 
is exposed, 


Fic. 17. 


Messrs. Laurence, Scott, and Co. show a well-made 
armature in the AME. ipe plant they have lately 
added to their exhibit. e core is driven in the usual 


manner by a gunmetal spider, and is of the toothed type 


described above. They use deep grooves for the conductors, 
and claim a high efficiency. e armature is drum wound, 
and the Kapp connector is used. The ventilation inside 
the core is ample, and should ensure cool running. "There 
is no doubt that with due care to the insulation of con- 
ductors when first embedded, it is impossible that any. 
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strain due to the load should cause trouble. The 
weight efficiency of the dynamo will be seen in the next 
article. 

The machines made by Messrs. Siemens Bros. and Co. 
have a good reputation for cool running, and the makers 
are naturally unwilling to publish full details of the construc- 
tion. The general arrangement of the core is somewhat as 
follows, Fig. 18: The iron plates are keyed directly on to 
the shaft, and circular holes through them form the longi- 
tudinal ventilation spaces. At intervals there are radial 
gaps left, as explained in the machines described previously. 


Fid. 18. 


I aleo understand that the conductors are driven by means 
of pe of metal or hard wood fixed into the core. The 
end connections used appear to be somewhat of the same 
kind as those used by Messrs. Crompton and Co. They 
take up all the space round the shaft, and must form a 
serious obstacle to the air entering the ventilating spaces. 
In the largest machine made by this firm the conductors 
are connected on their improved parallel system. 


THE DISTRIBUTION OF ELECTRICITY FOR 
LIGHTING PURPOSES.* 


BY J. BRENTNALL DUCKITT, GRADUATE. 


Before drawing your attention to the various methods of 
distribution of electricity for lighting purposes, the writer 
thinks it will be well to say a few words with regard to the 
lamps used for electric lighting. These are of two kinds : 
arc and incandescent. 

The arc lamp has been known in some form for upwards 
of 50 years, but it is only recently that it has been brought 
to anything like a state of perfection. Two forms are now 
used— namely, the single-regulating coil arc lamp, and the 
shunt-regulating coil arc lamp. 

The single-regulating coil arc lamp is regulated by means 
of a thick wire coil or solenoid, through which the whole 
of the current passes. If the arc in the lamp becomes too 
long the solenoid, owing to the increased resistance, and 
consequent weakening of the current, will allow the carbon 
rod to drop, thus re-establishing the proper length of the 
arc. This type of lamp can only be used in parallel 
circuit; if it were put in series a constantly flickering 
light would ensue, as some lamp in the circuit would 
always be adjusting its arc and disturbing the others. 

In the shunt-regulating arc lamp, the thick coil or sole- 
noid is retained as before, but in connection with it is a 
fine wire coil arranged as a shunt to the arc ; that is, when 
the current reaches the positive terminal of the lamp it 
has two paths open to it—one through the thick coil and 
the arc, and the other through the shunt coil direct back 
to the negative terminal of the lamp. If the arc becomes 
too long, the current through it would tend to weaken, on 
account of the increased resistance of the arc; but this 
would cause a stronger current to flow through the shunt 
coil, hence the current in the main wires is not weakened. 
If the arc becomes too short the resistance would be less, 


* Paper read before the Graduate Section of the N. E. C. 
Institution of Engineers and Shipbuilders. 
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and the current through it would be stronger ; this would 
cause a weaker current to flow through the sbunt coil, 
so the current in the main wires is not strengthened. 
The shunt coil also controls the carbons as well as the 
tbick wire coil, and by means of the two & practically 
constant burning lamp is obtained. In these lamps there 
are also placed automatic cut-outs, so that in case of the 
carbons burning out the circuit wil remain open through 
the cut-out. Fig. 1 shows a Crompton arc lamp of this 


type. 

iom are lamps are those in which both carbons 
move towards the arc; they burn equally and keep the arc 
in one place. The new lamp of this type manufactured by 
Messrs. E. Scott, Mountain, and Co. was illustrated. 

The distance between the carbons in an arc lamp, or, in 
other words, the length of the arc, does not vary much. 
In a 50-volt circuit and with a current of 15 amperes the 
distance is generally -ths of an inch. In a 40-volt circuit 
with 10 amperes 2th of an inch is found best. These 
figures apply to powerful arc lamps like those used in street 
lighting, when worked in series. When worked in parallel 
they will require a higher voltage, say, 65 volts. The 
following table gives lighting power of arc lamps : 


Nominal candle-power. Current apes 


$000: S2 CCC 
h erste boa 1 pasen T 65 
„ Bo aioin 65 
0 utes ii / Maece inus 05 


The incandescent lamp is now so well known that it is 
hardly necessary to describe it. It may be regarded, how- 
ever, as a short length of very fine graphite carbon, curved 
into a U-shape, and mounted in a pear-shaped glass bulb, 
from which all the air has been exhausted by means of a 
mercurial air-pump, so as to form a practically pure 
vacuum. The two ends of the filament are fixed to two 
pieces of platinum wire which are sealed in the glass. To 
make a perfectly conducting joint between the filament 
and the platinum, it is electrically coated with a layer of 
copper. The lamps need careful handling, as the filaments 
are very brittle and easily broken. If the glass be broken 
the lamp is totally destroyed. 

The filament being carbon offers a high resistance to 
electricity, and if a current be forced through it work is 
done in overcoming this resistance; the work done takes 
the form of heat, the carbon becoming white hot, but being 
in a vacuum no chemical combustion takes place, and it is 
not destroyed. The higher this pressure or force the less 
the amount of current within a certain limit, The principal 
type of lamp used is 16 c.p., and the voltage generally 60 
or 100. 

The following table gives the E.M.F. and current of 
various lamps, and gives the limit over which incaudescent 
lamps can be economically used: 


Candle-power. Volts. anpa Volts. Amperes. 
8 takes from 10 8 to 1% ......... 3 
16. ae n 15 wee 87 „ 100 ..... 4 
25 % „% AO’ uus 22 „„ 1200 7 
50 „ „ 50ͥ0t' 30 „ 1200 as 14 
100 „, » 50 „ AO o4 — 120 eus 2:9 


High candle-power incandescent lamps, such as the 
Sunbeam lamp (shown) are now largely coming into use 
for the lighting of large rooms, halls, etc. These Sun- 
beam lamps are decidedly preferable to arc lamps, since 
they cast no objectionable shadows, give no hissing noise, 
and require no attention from their first instalment until 
they give way. They generally burn from 1,000 to 2,000 
hours before their filaments break. They require a little 
more power to work than arc lamps. But taking every- 
thing into consideration, they are nearly as cheap as 
medium-sized arc lamps in a long run and far more satis- 
factory for large rooms, where perfect silence, freedom 
from blinking and shadows, as well as artistic appearance, 
are of importance. Arc lamps require daily attention, 
with the additional cost of fresh carbons, etc. 

The various systems of distribution may be divided into 
two parts—first, the continuous-current method, and second, 
the high-tension alternating-current method. In all electric - 
wiring there are two fundamental circuits—namely, series 
and parallel. The series system, Fig. 2, may be compared 
to the arrangement in an engine, where the same steam 
passes from one cylinder to another, giving up its energy 
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in work, step by step, until it returns to the condenser. 
The boiler, feed-pump, and air-pump correspond to the 
dynamo, its negative terminal being the condenser, and ite 
positive termina! being at the boiler stop-valve. Between 
these points the pressure is raised from a vacuum or nega- 
tive pressure of, say, 12lb. per square inch, to a positive 
pressure of, say, 160lb., or 1721b. in all. In this case the 
steam passes through the cylinders in series, giving up its 
pressure on the way, the steam-pipes, ports, etc., corre- 
sponding to the conductors, the loss of energy in the con- 
ductors being reduced as much as possible, returning finally 
to the point of negative pressure at the air-pump suction. 

The system of wiring on this principle is very good 
where there is a constant load at all points at which power 
is taken off. But suppose that the circuit of lamps be 
divided among six persons, and the fourth person only 
wanted to use one quarter the number of lights told off to 
him. By so doing he reduces the conditions of pressure in 
the other systems, because the pressure is proportional to 
the number of lamps, while the current remains constant, 
and this necessitates a reduction in the total difference of 
pressure at the origin and end of the system. 
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The Parallel System.—I£ a dynamo be turned round at a 
fixed rate it establishes a certain difference of pressure 
between the main wires, but no current flows until a lamp 
or lamps are connected across them. The current then 
flows through the lamp or lamps from the positive to the 
negative main. In this system the pressure remains con- 
stant, while the current is proportional to the number of 
lamps, so that if the number of lamps be increased the 
amount of current will have to be increased in proportion. 
In Fig. 3, let D represent the dynamo at the central 
station, L the lamps at the customers' houses, and P and N 
the two mains, in which the pressure must be kept constant 
_ everywhere on the circuit however many or few lampe are 

connected across it ; the lamps being made all of the same 
resistance and size, will burn everywhere with the right 
intensity. 


There is no difficulty in obtaining this even difference of | dynamo they just 
pressure if the distance from the dynamo, D, to the lamps, | main, O, is joined - 
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L, is short, but if the distance is long there will be a great 
difference. The copper mains through which the current 
flows offer a certain resistance to its passage, and this, 
when very large currente are used, becomes a very impor- 
tant item. The energy thus expended by the current in 
forcing its way through the mains appears as heat, and if 
too great a current be forced through the mains they will 
become heated even to melting point: for this reason it is 
always necessary to proportion the mains to the current 
they will have to carry. Again, this generation of heat 
absorbs power, so care must be taken that a system of 
mains does not waste so much energy as to become uneco- 
nomical From this will follow, firstly, that it will not 
do to go below a certain section of copper for a given 
current, or the heat of the conductor will be too much 
increased ; and, secondly, that in attempting to send a 
current through too great a length of this conductor the 
loss of energy will be excessive. It may be here mentioned 
that the size of the conductor has nothing whatever to do 
with the pressure or E.M.F., but the amount of current 
alone. To get rid of these difficulties the conductor may 
be made very large, but this will also greatly increase the 
cost. For example: In Fig. 4 suppose the distance 
between A and B is one mile. An ordinary 16-c.p. incan- 
descent lamp takes about two-thirds of an ampere of current 
at a pressure of 100 volts to incandesce it properly. Now 
suppose there are 1,500 lamps at LI, all close together, 
they will therefore need 1,000 amperes of current at a 
pressure of 100 volte, and suppose that the mains are 
one square inch section, which is the usual size for 1,000 
amperes. But 1,000 amperes through one mile of cable 
one square inch section would require about 100 volts to 
overcome the resistance alone, consequently the pressure 
at the dynamo would bave to be increased to 200 volta, in 
order to get 100 volta at the lampe, L,, and only half the 
energy generated at the dynamos would be utilised by the 
lamps, the other half going to overcome the resistance of 
the cable. "Therefore the efficiency of the system would 
be reduced to 80 per cent., and the expense in copper 
would be enormous. 

There are also other difficulties connected with this 
system ; for instance, if there were only half the number of 
lights burning at L,, then there would be only half the amount 
of current passing through the mains, and consequently 
half the resistance, thus making the voltage at B far too 
high. Another difficulty arises when a circuit of lamps is 
taken off at half the distance. 

Now if there are only a few lamps burning at L, and L, 
the iur will be about the same at each place, and the 
lampe will burn with nearly equal brightness. But suppose 
the full load was on the voltage at the dynamo would be 
200, while at C it would be 150, and at B about 100 volts, 
this would directly destroy the 100-volt lamps at C, and 
the system would be perfectly impracticable. This, then, 
is the most troublesome fact which has to be dealt with in 
distributing current for incandescent lamps at low tension. 

The first improvement on this system was the introduc- 
tion of what are known as feeders—Fig. 5 is an example of 
this system. D is the dynamo, and from it run the usual 
mains, P and N, and the lamps are connected in parallel 
circuit, as at LL L. From the main conductor, P, there 
run other conductors, P F, which are the feeders, and join 
P in the outer circuit, while from N similar feeders, N F, 
run, joining N in the outer circuit. These feeders may be 
of any number, and their object is to keep the pressure 
constant all over the circuit. This certainly is a great 
improvement on the last system, but still the loss of 
energy per unit length of conductor remains about the 
same as before, and still binds down the area over which 
current can be distributed in this manner within very 
narrow limits. 

The next great improvement was the three-wire aystem. 
This system is shown in Fig. 6. D and D are the two 
dynamos, each rotating in the same direction and sending 
equal current and pressure into the mains P, N, and O. 
If O is separated into two mains, one from each machine, 
there would be two equal currentes flowing in opposite 
directions, but by joining them across the terminals of the 
tralise each other, and the single 


.4 ^" main 
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O may be only of very small strand in comparison with the 
former mains, as it will only serve to carry current in the 
case of a lamp breaking or being otherwise put out. By 
doing this other advantages are also obtained, because the 
difference between P and O is 100 volts, and between O 
and N is likewise 100 volts, therefore the difference between 
P and N is 200 volts, and from this it will be seen that to 
send double the amount of energy along the mains P and 
N only the same amount of current is needed, so that 
the loss remains the same as formerly, but this loss 
is spread over two lamps instead of one, thus reducing it 
to half. By this system only one-third the weight of copper 
is used as compared with the others, or with the same 
weight of pe the current can be carried three times the 
distance with the same loss. It will be seen that this 
system is simply a device for burning two lamps in series, 
80 that if one lamp goes out its complementary lamp will 
not go out, but will form in circuit with the main O. This 
system is also often adopted for high-tension circuits or 
circuits of high E.M.F. 


Fio. 6. 


Another system that may be mentioned is the system of 
accumulators, in which accumulators are placed in the 
circuit and charged through the day. "These cells are fitted 
with a very ingenious arrangement which is intended to 
control them completely, so that, when the cells are fully 
charged they will break the connection with the dynamo, 
and throw themselves in circuit with the lamps, and will 
likewise re-establish connection with the dynamo when they 
have run down to the point at which it is desirable they 
should be recharged. 

It is obvious from these facts that the low-tension 
continuous-current system can only be economically applied 
where the installation is close to the dynamo, and con- 
i er in the immediate neighbourhood of the station. 

igh-tension continuous currents are very seldom used 
for incandescent lighting, but chiefly for arc lamps in series, 
as has already been stated in referring to the series system. 


In 1882 Edison patented a rotating transformer, which 
was simply a dynamo and motor combined. The idea was 
to generate a high-tension current at the central station, 
and transmit this through small conductors to the distri- 
buting stations, where the current worked a motor which 
had in connection with it a dynamo, which produced the 
low-tension current to drive the lamps. The arrangement, 
however, is costly, as these transformers being machines in 
motion need constant attention. 

Having now mentioned the principal methods of low- 
tension continuous-current distribution, a few words may 
be said on the alternating-transformer system. 

The induction coil, which was invented by Ruhmkorff, 
and which is probably known to all in the modified form of 
the medical coil, consists of a central core, which is simply 
& bundle of soft iron wire. On this is wound what is 
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known as the primary coil, which consists of a thick coil of 
insulated copper wire. Over this is wound a great many 
layers of very fine well-insulated copper wire, which form 
what is known as the secondary coil. 

On a current of large quantity but low E.M.F. being 
sent through the primary coil, a very high E.M.F. but a 
small current is induced in the secondary coil, but this 
induced current is only instantaneous, and the instant the 
current in the primary ceases or is cut off, an equal and 
opposite high-tension current is induced in the secondary. 
In order, therefore, to keep up this high-tension current it 
is necessary to have the induction coil fitted with a contact 
breaker in the primary circuit to quickly make and break 
the flow of current, or a commutator to produce rapid 


Fic. 8. 


alternations, thus producing high-tension alternating currents 
in the secondary coil, which are similar, though of greater 
pressure or E.M.F., to the current produced by the alter- 
nating-current dynamo. 

If the process is now reversed, and an alternating 
current of high tension is sent through the secondary, it 
will produce an alternating current of low tension in the 

rimary, but of far greater quantity or number of amperes. 

ence, if a high-tension alternating-current is produced in 
a dynamo, it can be transmitted to a distance and there 
converted into a low-tension current to be utilised for 
lighting purposes. These converters are what are called 
transformers, Fig. 7. , 

By transmitting in this manner it would require a much 
smaller conductor than in the case of low-tension currents, 
thus reducing the cost very considerably. For example, it 
would require a cable consisting of seven strands of wire, 
No. 20 gauge, to carry 10 amperes at 100 volts low-tension 
continuous current, but the same cable would carry 10 
amperes at 1,000 volts high-tension alternating current, in 
one case carrying 

10 x 100 = 1,000 watts, and in the other 
10 = 1,000 x 10,000 watts. 


That is, 10 times the amount of energy in the caso of the 
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high-tension alternating current at the same cost for con- 
ductors or mains, and at the same time to a far greater 
distance. 

Transformers may be made to work either in series or in 
parallel. In Fig. 8 (the ends of the mains should be con- 
nected) they are arranged in series. - 

This system is successful for the transmitting of energy 
for electric motors, etc., but it is of no use in distributing 
for lighting purposes, as the current being constant and the 
E.M.F. varying, the lamps would not be independent of 
one another. 

In 1885 transformers were first arranged in parallel, 
Fig. 9, the primary coil of each transformer being con- 
nected across the two mains in exactly the same manner in 
which incandescent lamps are in the case of low-tension 
currents. This system is a great improvement on the 


series system, as the current varies and the E. M. F. is always 
constant. 


There are at present several different forms of trans- 
formers in use, Some makers prefer a straight iron core, 
and have the primary and secoadary coils wound upon it 
side by side, but well insulated from one another. In 
Hopkinson's transformer, the core consists of iron wire 
wound in the shape of a ring, and the coils are wound on 
this. The transformer made by Messrs, Scott, Mountain, 
and Co., and which has already been brought before the 
institution in Mr. Mountain's paper, consists of a square 
magnetic circuit, upon which two pairs of primary and 
secondary coils are wound, Fig. 7. 

The pri coil in a transformer consists of a long 
thin wire, and the secondary a short thick wire. The 
length of the wire in these two coils is determined by the 
difference of voltage required. For instance : Suppose the 

tential difference in the mains is 1,000 volts, and the 
amps in the secondary circuit are 100 volts, then the ratio 


ef the two voltages is 10:1; therefore the primary must 


have 10 times the length of wire there is in the secondary. 
But the secondary will have almost 10 times the amount of 
current induced in it; it must therefore have 10 times the 
area of section. This decides the relative lengths only. 
There is a certain amount of loss due to the magnetising 
of the iron core. 

' From this it will be seen that by using a high-tension 
alternating current electricity can be spread over a much 
larger area, using much smaller conductors, and reducing 
it by means of transformers to low tension and consequently 
to the lamps. But there is also the extra cost of the 


transformers, and the loss due to magnetising the cores, 


etc., in them. 

It may be here mentioned that transformers under 
2 e. h. p. do not work economically, so in lighting shops or 
houses, where only a few lights are required, it is advisable 
to make one transformer supply two or three customers 
situated close together, each having an independent meter. 

With to the lamps, incandescent lamps work just 
as well with alternating as with continuous current. Are 
lamps which are to work in alternating-current circuits 
are similar to ordinary continuous-current are lamps, only 
the iron core which works in the solenoid or coil should 
consist of a bundle of very soft fine iron wire instead of one 
solid bar, This is to help the rapid changes of polarity 
due to the alternating current, and also to prevent eddy 
currents and heating. The carbons which are used in 
these lamps are both the same length, as both burn at 
equal rate, while with the continuous current the positive 
carbon burns away twice as fast as the negative, and has 
therefore to be twice as long. 


TESTING FEES AT BIRMINGHAM. 


The Corporation of Birmingham give publie notice that 
the following seale of fees will be adopted to be taken by 
the electric inspector appointed by them under the said 
orders—namely : 


Mark. MAINS, SERVICE LINES, ETC. Fees. 
Tests to be taken. 8. d. 
1. Insulation of main, each tete 5 0 
S Conductivity vt main ........... ess cere menn 2 440 7 0 
3. Insulation of service lines ............. see 2 6 
4. Conductivity of service lines......... 4 0 
5. i ey joints A Sau capers tose 1 3 6 
6. Supply of energy at testing stations, per station, per diem 2 0 
7. of instruments of undertakers, per instrument... .. 1 0 
8. Tests of electric lines of undertakers, other than mains 
and service lines, each test Ion Essai Sey du 2 6 
Mark. METERS, Fee. 
Nature of work done. 8. d. 
A. Testing and examining a meter, and issuing a provisional 
B. g a consumer's premises on written requisition, 
ing or reading a meter, or inspecting the 
fixing or unfix thereof, for each visit.................. 3 6 | 
C. For. itional meter upon the same premises, and 


D. Testing and examining a doubtful meter p pne 12 
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WORCESTER. 
A report has been submitted to the Electric wan Com- 
mittee of the Worcester Town Council by Mr. W. H. Preece, 


who was called in to adjudicate upon the various schemes 


sent in response to advertisement. The occasion is an 


interesting one, as it is the first which has adopted on 


| any large scale the asking for the submission of projects as 


contrasted with the invitation of tenders to definite specifi- 
cation. The actual report is not yet made public, but it is 
understood that the committee are in favour of the lowest 
tender—that of the Brush Electrical Engineering Company 


for £21,005. "We are able, however, to give the general 
outlines, 
The report states that all the principal firms have 


tendered. There are 14 distinct systems, 10 being high 
tension and four low tension. Of the 10 high-tension 
schemes, seven are for alternating-current and three for 
continuous-current distribution, but it is interesting to note 
that the high-tension continuous systems are quoted by far 
the highest of all tenders, Every scheme proposes to use 


| the three-wire system. The low-tension advocates claim 
the advantages 


of economy in first cost and working (not 
supported by figures), the use of motors, storage of energy, 
extra safety, and greater efficiency. The advocates of 
alternating systems claim economy in prime cost, especially 
in mains (supported by figures), adaptability for pioneer 
work, great elasticity, simplicity in working, power to place 
the central station where coal and site are che ire 

The question, the report states, is not danger, but 
efficiency and cheapness, as alternating current is now 
made as safe as direct current. There is no reason not to 
accept the lowest tender. The great objection to open 
tenders of the kind asked is that those tendering have a 
tendency to cut things too fine, and leave out essentials, 
trusting to being able to obtain extras. Several tenderers 
leave out essentials, such as water connections and con- 


densing pumps, opening and closing trenches, supply of 
| meters, spare parts, provision for expansion. 


Amongst the other really necessary parts of an efficient 
installation which are omitted in the competitive projects 
are those which provide for economical working, such as 
heat economisers, mechanical stokers, feed-water heaters, 
lagging to steam pipes and boilers. "The report states that 
in the mains on present 
projects. There is an absence of testing appliances, and a 


general curtailment of the n iting system. 
he Brush Company are among the least offenders in this 


respect. "There will not be many extras on their tender. 
Those that are not specified are railings to machinery, 
chequered floor plates, and travelling cranes. The next 
lowest tender omits opening and closing trenches—a most 
important item. 

The report recommends the introduction of arc lam 
(50) in the streets, as likely to create public feeling in 
favour of the electrie light. Those towns which have 
introduced are lamps have had success, while those, like 
Leamington, which have introduced incandescent lamps for 
public lighting have made a failure. The income from 
the installation (which is for 12,000 8-c.p. lamps) is esti- 
mated at £10,800, at 6d, per unit; the working cost at 
£5,400, The average revenue per 8-c.p. lamp will be 9s. 
per annum, comparable to 5ft. gas at 3s, per 1,000. The 
preferable site is at Diglis Lock, using water power. The 
cost of building is estimated at £6,700; a station in town 
would bo £5,000, so that this is only £1,700 extra. The 
report estimates total cost as follows: 


Contract .............. ee. eee £21,005 
Street NAMA .secsecanerseneryasnsproatsaces -0,000 
Bulldilig. os ong cox ycn xing nen csexdancsakpeass is MEO 
Working capital and for extensions...... 6,295 

Total . ene e 


The consent of the Local Government Board must be 
obtained for this amount. 

The report is to be submitted for confirmation to the 
Town Council. 
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TELEPHONY AND THE POST OFFICE. 


On Tuesday another discussion arose in the House 
of Commons based upon Dr. Cameron’s motion : 


“ That the Post Office system of granting licenses 
to private telephone companies having resulted in 
the restriction of telephonic communication in this 
country, and a costly and inefficient service, this 
House is of opinion that, alike in the interest of the 
postal telegraph and the telephone service, the tele- 
phonic monopoly possessed by the Post Office should 
be worked directly and in connection with the Postal 
Telegraph Department.” 


This motion, after along discussion, was rejected by 
a majority of fifty-eight. We considered this question 
in our issue of March 4th, since when there have been 
various public utterances on the subject, which con- 
tinue to make the matter prominent. The latest 
policy of the Government is to obtain the trunk 
lines and allow private companies to do the rest. 
As we said before, that plan may be workable—we 
doubt it.“ So far as outsiders can see, the Govern- 
ment policy has, during the past decade, been that 
of Micawber—always waiting to see what would 
turn up. Of all the proposed solutions to the 
problem there is but one looming out more and 
more distinctly as time moves on—the nation will 
have to undertake the work. There is no help for 
it, and all the fallacies put forth as arguments point 
to this one result in the end. Successive Post- 
masters-General may temporise, successive Chan- 
cellors of the Exchequer may vacillate, but the 
inevitable must come, and the sooner that fact is faced 
the better for all concerned. It is admitted that the 
Government has a monopoly of the telegraphs ; it is 
admitted that the nation paid heavily for that 
monopoly. The  balance-sheets issued year by 
year, however, show that the country has never 
received even a moderate return for its capital. 
And whatever be said to the contrary, we contend 
the nation has a right to expect, not only that the 
expenses be paid, but that the interest it pays upon 
the capital be also earned. Till that point is reached 
the investment as a business transaction is a failure. 
The Government receives 10 per cent. from the 
telephone companies upon their receipts. Does 
that amount, be it £46,000, the sum mentioned as 
paid by the National Company, or twice £46,000, 
recoup the Government for its loss on its other 
telegraphic business? If it does, there is no 
more to be said—the country is no loser; but, 
on the other hand, if the amount received 
is less than that lost, the country is by so 
much a loser. There is no difficulty in proving 
the latter to be the case. Our argument is that the 
loss is the difference between the 24 per cent. paid 
by the Government on the requisite capital, and the 
4} to 6 per cent. paid by the National, not only upon 
its required capital, but upon its watered capital. 
When 44 per cent. is paid upon capital, say, doubled 
by watering, it means 9 per cent. upon requisite 
capital. The loss to the Telegraph Department as 
telephonic competition becomes keener will be a 
gradually increasing one. Telephony now absorbs 
a large part of the local traffic, and with well. 


THE ELECTRICAL ENGINEER, APRIL 1, 1899. 


managed trunk lines, in addition to the local lines, 
will absorb the interurban traffic. Neither the 
supporters of Dr. Cameron’s motion nor those 
Opposing it put these facts clearly. They relied 
upon a desultory discussion about consolidation of 
companies, inefficiency of the great London company, 
watering of stock, and procrastination of official 
decision to waste an evening. Mr. Quilter took part 
in the discussion on behalf of the telephone com- 
pany, and candidly admitted the badness of the 
London service; but, says he, in effect, see, if we 
can't give a good service in London, we or someone 
else can elsewhere. Between Manchester and 
Liverpool in one day 42,000 messages pass—that is, a 
message every two seconds during twenty-four hours, 
or every second during twelve hours. Over a trunk 
line, too. Good business; but is it quite accurate? 
We quite agree that the Government cannot con- 
tinue a competitive service in towns where they also 
grant licenses. The exception to the rule that 
the Government service is least patronised is hard to 
find. At Leicester, Mr. Quilter said the Govern- 
ment had in 1890 subscribers to the number-of 180; 
now they have 100, while the company in eighteen 
months put on 275. We might add other examples 
to that of Leicester. Thus, the Post Office has 
exchanges at Cardiff, Newport, Barry, Pontypool, 
Talywain, Aberdare, Merthyr, Ebbw Vale, Briton 
Ferry, and Swansea in the South Wales district, with 
subscribers in December, 1890, numbering 122. The 
licensees have exchanges in these places except 
Talywain, and in one or two other small towns with 
638 subscribers. In 1891 the competitors were on 
their mettle. The Post Office added 73 subscribers 
against the licensees’ 140, the respective totals being 
195 and 778. The Post Office reduced their rates 
from £21. 10s. for the mile radius, £16. 5s. half-mile, 
and £14. 10s. for the quarter-mile, to £14 for the 
mile, £12 for three-quarter mile, £10 for half-mile, 
and £8 for quarter-mile. The Western Counties 
rates were £12, £11, and £10 for the mile, according 
to period; they had no half-mile rate prior to the 
reduction of rates by the Post Office. 

The multiplication of small exchanges in a town 
or district belonging to competing interests is not 
conducive to supply the wants of subscribers, and 
unless the policy of the Post Office is to be to instal 
their own exchanges everywhere, the system should 
be avoided. This policy is a mere tinkering with 
the nation’s money, and has little in common with 
true business principles. 

5 — 


THE LANE FOX v. KENSINGTON JUDGMENT. 


In our last issue we discussed this case from a 
point of view which applies to all similar cases, with 
the specific object of combating ideas freely expressed 
as to the necessity of technical judges. Our opinions 
were adverse to such asystem. The judgment upon 
the case having been reserved, and not then delivered, 
we were unable to comment upon the proceedings. 
Now, however, reserve is no longer necessary, and 
freedom of comment is permitted. Mr. Justice 
Smith has given his verdict upon the lines expected. 
According to the evidence, he could not do otherwise 
than say the patent was infringed—if he held the 
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patefit to be valid. The patent has been held 
to be invalid, hence Lane Fox loses his case. The 
evidence given in this case will long continue to be 
a monument of absurdities. Hardly a witness 
attempted to confine himself to the knowledge of 
1878, and the whole case may be reckoned as a 
flagrant attempt to interpret disconnected sentences 
strung together in 1878 by the increased knowledge 
of to-day. It was left to the Judge himself to find 
items among the mass of evidence which should 
enlighten him as to what was really known in 1878. 
The Kensington case was lost as to infringement by 
the evidence of their own witnesses, and by evidence 
that was due to utter ignorance of really what 
was known in 1878. The point which had an 
enormous influence upon the success or non-success 
of Lane Fox was that the final of his patent con- 
tained matter taken verbatim from the provisional 
of another patent, and was not an extension or 
development of its own provisional. To the 
unbiassed mind this was proof positive that when 
the second provisional was taken out Lane 
Fox himself regarded the matter as subject for a 
new patent, and not as a discovery or invention 
existing within the words of the original patent. 
In other words he, in 1878, showed his hand and 
destroyed the edifice he would in 1892 have us 
believe he was about to construct. Mr. Justice Smith 
found the patent was unworkable, but Lane Fox 
showed he thought so too in 1878, though his con- 
tention in 1892 was to the contrary effect. Another 
point which undoubtedly had great influence upon 
the judgment was that for several years after 1878 
Lane Fox was in a position to test his invention, 
and to use his invention to the utmost, but his 
evidence pointed to the fact that so little was he then 
enamoured of his production that he practically did 
not trouble about it, but concentrated his whole 
endeavours in another direction. After modifica- 
tions were introduced, after successive disclaimers 
in the hope that something out of the original 
might be left upon which to found a claim, after 
research, improvement, and development by others, he 
comes forward in an attempt to rule the roost—an 
attempt which has but narrowly escaped being 
successful. We never saw a better fight. His 
counsel omitted no effort to win; it is not their 
fault, nor the fault of his witnesses—they were all 
indefatigable: the inherent weakness of the case 
was the result of its failure. There are some 
portions of the evidence upon which we intend 
to comment in another manner. Just now it is 
the result, not the evidence, we are passing under 
review. Still, a word may be said about the sins of 
omission. Much was made of Planté’s book, 
little of Planté’s work. There were men in court 
who had seen Planté’s experiments—there were 
dozens, scores, or hundreds who saw the Paris 
Exhibition experiments of 1878. If we mistake not, 
there were many times during that exhibition that 
Planté had his connections exactly as Lane Fox says 
he meant his to be—that is, the source, the secondary 
battery, and the incandescent wire were all in parallel. 
We are speaking from memory, but that is the best 
of our recollection, having seen the experiments 
again and again performed by Planta we" ' E 
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the wing of the late Count du Moncel. Besides these 
points, the counsel for the defence laid stress upon 
the lack of originality in the combination, though 
the evidence upon the point was particularly weak, 
while it might have been considerably strengthened. 
In 1878, everything Lane Fox claims was well 
known. Parallel incandescent lighting was well 
known, and its possibilities known. What was 
wanted was the lamp. The supply of current by 
parallel wires was well known, therefore there was 
no invention in the parallel supply. The invention, 


if any, would have consisted in putting a secondary | 


battery parallel with the source and lamps. Such 
stripsof metal—not, perhaps, directly for lighting pur- 
poses, but to show the different incandescence to 
which the same lengths and sections of metals 
would rise when put between the same mains. 
We must congratulate the industry in haying over- 


turned the pretensions of those who have tried to | 


claim a position to which they had no right. In 
the whole history of patents we fancy this is the 
first example of one being killed upon its death-bed. 
Fourteen years ago the patent was taken out. The 
life of a patent is for fourteen years—hence, in the 
natural order of things, this patent would have 
lapsed a little later in the year, but it has been 
summarily dismissed a little before its time. 


== — — E E M 


CORRESPONDENCE. 


One man's word is no maus word, 
Justice needs that both be heard." 


CRYSTAL PALACE EXHIBITION. 


SIR,—l fear the Electrical Exhibition at the Crystal 
Palace has not many attractions for ladies, judging from 
the effect it had on my wife, who, hearing me say so much 
in praise of it, started off by herself Laue afternoon to 
see it, after getting instructions from me where to go 
and what to look for. In the train she was interested in 
some small boys also going there, one of them asking if 
amperes were good to eat, and another hoping to buy a volt 
for a halfpenny and take it home to play with. On arriving 
she hunted for the Brush exhibit, and at last found it in a 
glass case in one of the aisles; she thought some of the 
brooms were nicely made. She could not find the crane, 
and the only bird she saw was an owl with four eyes all 
round it, also a stand of things like pickle-jars and chimney- 
cleaners. Being very domesticated, she went to see the 
cookery. There were several things going round, and plenty 
of electricity about that smelt like burned fat perhaps they 
were frying amperes; then the lecturer, who spoke very 
nicely, asked for a hat and a pancake was handed round. She 
thinks the pancake was cooked in the hat, as she had seen 
that done elsewhere. After wandering among a lot of glass 
jars full of electricity that smelt very nasty, she went up 
in a nice lift (she is rather stout) to the galleries, saw all 
the pictures and the furniture stalls, and in them at last 
she found the crane, also the screen that she had looked 
for in vain downstairs. But there was no electricity about 
them that she could see or smell, so after seeing all the 
lamp stores and avoiding the noisy machinery, she came 
home rather out of temper, so you may guess I spent a 
pleasant evening. Yours, etc., tod 


CONDUITS. 


SIR,—The note in your issue for to-day with reference 
to the electric lighting of Buchanan Castle, conveys the 
impression that the electrical conduits that have been suc- 
cessfully employed at Cragside, Lord Armstrong’s place in 
Northumberland, for some years past were designed, or at 
all events introduced, by Messrs. Drake and Gorham, 


I am sure that this firm would not desire to convey so 
erroneous an impression, but I may mention that, as & 
matter of fact, the conduits in question were designed 
entirely by Lord Armstrong and myself some considerable 
time before the coming into existence of the firm of 
Drake and Gorham, and were erected by Lord Armstrong's 
own estate workmen. 

It is probable that these conduits were the first practical 
example of bare conductors laid on insulators in troughs, a 
method since largely adopted ; but the arrangement was 
never patented, so it is open to anyone to copy 1t.— 
Yours, etc. A. A. C. SWINTON. 

March 25, 1892. 
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(Continued from page t. 
Evaporation, 


This process may occasionally have to be resorted to 
after solution, and will always have to be performed in 


| testing for the metals sodium and potassium in the wet 


way in presence of other substances. 7 

It is generally performed by heating the solution in an 
evaporating-basin, by means of a Bunsen burner, till the liquid 
is redueed to a convenient bulk for analysis (Fig. 7). If the 


liquid hus to be evaporated to dryness, the heating i8 carried 
on in the same way till the substance is obtained in the dry 


| state, and in the presence of ammonium salts, which it is 


necessary to get rid of, the heating is continued till the 
substance ceases to give off fumes of ammonia, This may 
be attained much more quickly by transferring the dr 
substance to a piece of platinum foil and holding this wit 
a pair of crucible tongs in the Bunsen flame. 

Experiment 22.—Evaporate a solution of ammonium 
chloride to dryness. Observe that the substance entirely 
disappears in white fumes on heating (see Fig. 7). 


PRECIPITATION, 


After obtaining the substance in solution, the next 
process is to precipitate the metal or metals in an insoluble 
state, and this is accomplished by gently pouring a solution 
of the reagent into the liquid, hot or cold as the case may 
be, and afterwards warming if necessary. When the 
reagent to be employed is a gas, it is bubbled through the 
solution till the whole of the substance is precipitated. 
Care should be taken never to add a large excess of the 
reagent, except when otherwise stated. 

Experiment 23.— Make a solution of lead nitrate in water 
or use the solution made in Experiment 19, and add dilute 
hydrochloric acid drop by drop to the cold liquid till no 
more precipitate seems to form. The white insoluble 


residue thus formed is due to the reaction taking place 


between the hydrochloric acid and the lead nitrate in 
accordance with the following equation : 


Pb(NO,), + 2HCI = PbCI, + 2HNO,. 
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The precipitate on boiling will disappear, as it is soluble 
in hot water, but on cooling will reappear in the form of 
long, white, acicular crystals. Keep for future use. 

Experiment 24.—Make a dilute solution of cadmium 
sulphate (CdSO,) and pass sulphuretted hydrogen gas 
through the cold liquid (Fig. 5); a fine yellow precipitate 
of cadmium sulphide will be formed, as shown in the 
following equation : ` 


CdSO, + SH, = CdS H,SO, 


_ The sulphuretted hydrogen may be prepared (as shown 
in Fig. 8) by pouring dilute sulphuric acid down the thistle 
funnel on to ferrous sulphide contained in the Woulff's 
bottle, A, and, after washing by passing through water in 


Fid. 8. 


the flask, B, it is bubbled through the solution containing 
the cadmium (FeS + H,SO, = FeSO, + SH,). 


FILTRATION AND WASHING. 


The next process, after the metal or metals have been 
precipitated in the insoluble state, is to filter off the pre- 
cipitate from the liquid, the latter being now called the 
filtrate. In order to do this, a filter paper about 4in. in 
diameter is folded in half, refolded into a quarter of its 
original size, and then opened out in the form of a cone, 
with three layers of paper on one side and one on the other. 
This is fitted into a glass funnel, a (Fig. 9), supported on a 
wooden filtering stand, the paper being fixed in position by 
wetting with a little water, and the precipitate and liquid 
are then poured in, the filtrate being caught in a small 
beaker placed underneath. 

When the liquid has all drained away, it will bo neces- 

to wash the precipitate three or four times with hot or 
cold water in order to remove the last traces of the filtrate 
from the precipitate. If the washing is not carried out 


conscientiously, the student will have some of the solution 
belonging to the filtrate interfering with the reactions given 
by the precipitate, in which case the best way is to throw 
the whole thing down the sink and commence again. The 
washings may in any case be discarded, as they contain 
very little substance, and in qualitative analysis we can 
afford to neglect this, as it only serves to inconveniently 
accumulate the filtrate. Before the student, however, can 
begin washing it will be necessary to furnish himself with 
a wash-bottle. 
(To be continued. ) 


SOME ELECTRICAL INSTRUMENTS.* 


BY ROBERT W. PAUL 


The increasing number of cases in which accurate electrica 
measurements have to be made renders it more than cver necessary 
to devote attention to the design of instrumente, with the object 
of making their use more convenient and expeditious, as well as 
accurate. Consider, for example, the form in which the standard 
ohm is usually constructed, the coil having two or more layers of 
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many turns each; in using such a coil for accurate measurement 
there is considerable delay in waiting for the temperature of the 
coil and water-bath to become uniform and equal, and even then an 
uncertainty remains as to whether the turns near the top of the 
coil are at the same temperature as those at the bottom. After 
heating the bath, even with stirring, the water at the top may 
be at a higher temperature than that at the bottom. The 
surface, too, from which heat generated in the coil may be got 
rid of by conduction and convection is comparatively small. 
Prof. Fleming, in a paper read before this society in November, 
1888, pointed out these disadvantages, and described a coil in the 
form of a ring of square section, which to a great extent obviates 
them; but even this coil has some length, and it has seemed 
possible to go still further in this direction, and at the same time 
to simplify the construction. 

In the ohm coil shown in Fig. 1 the wire is wound in a flat 
spiral, being first doubled on itself in the usual way to avoid self- 
induction. The spiral is enclosed between two thin brass plates, 
forming part of a very thin, flat, water-tight box, and the elec- 
trodes pass up a central tube. The wire is thus at one level in the 
liquid, and has, therefore, a better opportunity of acquiring a 
uniform temperature, which may be accurately ascertained by a 
delicate thermometer passing down the centre, with the bulb at the 
level of the spiral. A second thermometer in the water at the same 
level serves to check the uniformity of temperature. In order 


that the width of the coil may not prevent any slight convection 
currents from having free play, the screws which hold the plates 
together have large holes through them. Following Prof. 
Flemings's suggestion, the upper ebonite insulator is formed into 
a cup to contain paraffin oil to prevent surfaco leakage through 
condensed moisture. 

The resistance-box shown in Fig. 2 is the outcome of some 
attempts to improve the ordinary form. The coila are arranged 
in sets of 10 each, and their ends are connected to sockets fixed in 
rows on an ebonite board. Successive coils are put in circuit by 
placing a plug, attached to a flexible cord, in the required socket ; 
thus the resistance may be increased from 1 to 11,110 ohms by 


* Paper read before the Physical Society, March 25, 1892. 
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steps of one ohm if n . The advan 
this arrangement are found to be as follows. 


— — — — 


which acorue from 
he danger of surface 


leakage across the ebonite from block to block in the ordi form, 
where the narrow gap between them is not easily kept clean, is 
obviated by the large open space between the sockete. The contact 


resistance in circuit is constant, and easily measured; it is reduced 
to a minimum by each plug fitting solidly the contact over the 
whole of ite circumference, listoa of on about one-third of it, as 
in the ordinary form. The hole between the blocks of an ordinary 
resistance-box alters its form with temperature, or any warping of 
the ebonite board, but the contact resistance at these socketa is 
not affected thereby. A rise in temperature of 20deg. C. will 
make the longer diameter of an ordinary resistance-box plug-hole 

per cent. greater than the shorter, owing to the difference 

tween the coefficients of expansion of ebonite* and of brass. 
The flexible cords each consist of between 200 and 300 strands of 
fine copper wire, and are not found to be affected by use. In 
using the set of coils as a Wheatstone bridge, or as an ordinar 
resistance-box, the rapidity and ease of adjustment of the well- 
known dial form are preserved, while the instrument is more 
compact and portable ; the plugs being attached to the instrument 
are not liable to be mislaid. 

But the arrangement of the instrument renders it available for 
several other uses. By means of the special contact bar, shown in 
the illustration, from two to ten coils in each row may be placed 
in parallel, thus making the instrumentavailable as a conductivity 
box of large range, for measuring low resistances. For the 
measurement of currents by the Nolte method, 10 one-ohm, or 
10 one-tenth ohm coils may be placed in parallel to give accurate 
resistances of I or Ol ohm of good carrying capacity. Several 
derived circuits may bo made in the one reaistance-box. By means 


of the contact bar large ratios between two resistances, of great 
importance in the construction of high resistances, may be accu- 
rately obtained. To do this, the method described by F. 
Kohlrauscbt is employed; for example, one set of 10 coils being put 
in parallel so as nearly to equal the other set of 10 coils in series, 
the small difference (error) between the two is ascertained by 
Foster's method; then each of nine of the higher resistances 
being checked against the first of its series, all the data for 
finding the exact proportion between the first coil of tbe one set 
and the other set of 10 in parallel are ascertained. The set of 
coils may be used as a potentiometer by connecting the battery to 
its terminals and using & pair of travelling plugs, between which 
any resistance from one to 10,000 ohms may be included. 

e reflecting galvanometer illustrated in Fig. 3 has coils 
enclosed in ebonite boxes turned out to fit them. They are wound 
in accordance with Sir W. Thomson's law for the greatest magnetic 
effect at the centre, each being provided with its own terminals. 
They can be joined up as desired, and a pair of high or of low 
resistance coils may be used on the same instrument. When used 
as an astatic galvanometer, one of the needles is placed at the back 
of the mirror in the thick metal box below the coils, and the plug 
which carriee the window in front may then be pushed in to aid in 
damping the vibrations of the needle by air friction. The needle may 
be c removed, the suspen ne fibre passing through a slot in the 
case. It can be replaced by a ballistic needle, in which case the 
mirror carries no ets, and the air damping can be minimised 
by sliding out the plug. This part of the instrument is mounted 


3 As given by Mayer, American Journal of Science, xli., p. 66, 
1891. 
+ Annalen der Physik und Chemie, xxvi., 1887. 
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on an ebonite pillar so as to give good earth-insulation, and the 
directing magnets are placed at the bottom, so that they may be 
adjusted without setting the instrument in vibration. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the meeting of the Institution on March 24, the 
following discussion took place on Mr. Reckenzaun’s paper 
on “ Load Diagrams of Electric Tramways, and the Cost of 
Electric Traction " : 


Mr. Macmahon said he had not found such large variations of 
the volts as Mr. Reckenzaun mentioned. In his own practioe he 
had occasionally found as much as 130 volte variation when running 
bis dynamo simple shunt, or wben the belt slipped ; but when 
running compound, the maximum range was from 420 to 500. 
Mr. Reckenzaun’s curves were obtained from readings taken every 
five seconds; if they had been taken by a recording instrument 
they would, he thought, have been found very much more rounded, 
the tops of the peaks being often quite flat for two seconds 
together. The current curve of a line when eight cars are on at 
once, he had found to show comparatively moderate variations, 
say, from 100 to 300 amperes, and never dropping below 80. When 
the number was reduced to five cars, the current was very 
irregular, and frequently dropped to zero. With 10 or more cars, 
and volte varying proportionately to what they now do for five 
cars, he thought the average variation would not exceed 10 per 
cent. He did not believe in the use of accumulators as steadiers, 
and considered them as rather a nuisance. 

Mr. Volk said it was desirable to equalise the load on the 
engineasfar as possible, as it was very uneconomical tohavethelatter 
several times more powerful than was required for the average 
load. He said that at Brighton he had a one-ton flywheel running 
at 160 revolutions on a 12-h.p. engine, and was able to start two 
cars at once, whereas with a light 5 the attempt would have 
pulled the engine up. The cost at Brighton was about 3o. per car 
mile, running 23,000 car miles per annum. It was an edge rail 
track, which made the power required considerably lees that on a 
street line with grooved rails. 

Mr. Baker, of the Thomson-Houston Company, said that the 
German figures in the paper were new to him. r. Reckenzaun 
had referred to the low cost of labour there as compared to 
America. How did the cost of labour and fuel in Germany com- 
pare with that in England? In putting down a plant in England, 
the data obtained from American experience had to be much modi- 
fied. He had obtained from America a motor which had given very 
good results there, and had found that it was not nearly sosatisfactory 
in Leeds, where he used it in November on different rails and mudd 
streets. He employed a large staff to investigate the resulte, an 
ascertain the differences of the conditions compared with American 
practice. His expenses were therefore much greater than those of 
& purely commercial line. On this account he hesitated to give the 
figures that Mr. Reckenzaun had asked for without prefacing them 
with the explanation of how it was that they were so much in 
excess of the American ones, where everything was cut and dried. 
The following coste per car mile were obtained from ana 
fortnight’s run. General expenses (salaries, office expenses, etc.) 
113d. ; transport expenses (including drivers, conductors, 
inspectors), 5·17d.; maintenance of equipment, ‘33d. He had 
some difficulty in getting a competent staff accustomed to motors, 
and had been obliged to get two men at high wages from America 
to instruct them ; his head engine driver alone got £3. 10s. 
week. Their engine, too, was running much under its full 1 (a 
200-h.p. engine running at 75 h.p.) Five cars were plenty to do 
the work all the week, but on Saturday and Sunday 50 or 60 
would not be too many. He sometimes had 116 people on a 60ft. 
car. There was therefore plenty of reason for the transport 
expenses being so heavy. The maintenance of equipment was 
principally for new wheels, the original ones not being suitable to 
the rails used at Leeds. 

Mr. Russell showed a diagram of current on the e- 
Schevening line ; outside the town, running at about 14 miles per 
hour on T-headed rails the tractive force on a straight level was 
about 20lb. per ton. In town the speed was seven miles per hour. 
The cars weighed 17 tons (including batteries and passengers). 
200 cells were used, two in parallel in town and all in series 


outside. Each run (about 30 minutes) required about 20 am : 
hours, of which nine ampere-hours were expended in starting from 
rest and getting up to normal speed. The start averaged tive or 


six per mile. The averagehorse-power over the run out and back was 
about 13. In reply to a remark from Mr. Kapp that 17 tous per 
car was exceptionally heavy, Mr. Russell pointed out that thi 
included 200 cells and 60 passengers. 

Mr. Dolby thought that a great deal of power was lost in 
starting from rest with a rigi ly-geared motor, and thought it 
would effect a great saving if the motor were allowed to attain its 
normal speed and were then put on by friction gear with consider- 
able slip at first. 

Mr. Manville thought that the engine might be spared a good 
deal of strain by the use of a set of accumulators—not the ordinary 
expensive type, but plain lead plates; these would charge when 
the load suddenly dropped, and would help the engine for a short 
time when a number of cars were started at once. Electric trams 
would, he said, never be really successful as long as a clause for 
the protection of the telephone companies prevented the use of 
pan return. It was practically impossible to run a two-wire 
overhead line. A Birmingham tramways company had dropped 
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their Bill entirely on account of being unable to get the clause 
omittted. In America they thoroughly recognised the principle 
that the roadways were first of all for traffic, and that when the 
interest of traffic clashed with the interest of people who used 
the roadways for other purposes, the former must prevail. 

Mr. Russell wished to know the weight of the Thomson- 
Houston cars. 

Discussion adjourned. 


LEGAL INTELLIGENCE. 


LANE FOX v. KENSINGTON AND KNIGHTSBRIDGE 
ELECTRIC LIGHTING COMPANY, LIMITED. 


This was an action (before Mr. Justice A. L. Smith, sitting for 
Mr. Justice Romer) to restrain the defendants from infringing the 
plaintiff's tent, No. 3,988 of 1878, for ‘‘improvements in 
obtaining light by electricity, and in distributing and regulating 
the electric currente for the same, and in the means and apparatus 
employed therein." The trial of the action lasted 15 days, and on 
Friday, March 18, his Lordship took time to consider his judgment. 

The Attorney-General (Sir R. Webster), Mr. Moulton, Q.C., 
and Mr. J. C. Graham were for the plaintiff; and Sir Horace 
Davey, Q.C., Mr. Finlay, Q.C., and Mr. Roger Wallace for the 
defendanta. 

Mr. Justice A. L. Smith, on Wednesday, delivered judgment as 
follows : This is an action brought by Mr. St. George Lane Fox, 
an electrician of high repute, to test the validity of a patent taken 
out by him on October 9, 1878. The plaintiff allegesthat he then 
hit upon the idea that by utilising secondary batteries, as invented 
by Planté, and coupling them up to the mains which conveyed the 
E M.F. in his system of distribution of electricity, such force 
could be kept constant in the mains, and thus an even, steady 
light would be had in incandescent lampe, which otherwise would 
not be. The Attorney-General designated this invention as being 
one to keep a constant potential at the lamps with a “ variable 
load." It has been proved that the system of distribution of 
electric current for incandescent lighting in conjunction with the 
use of secondary batteries by reservoirs was a novel and valuable 
suggestion which has aided tbe perfecting of that science which 
has culminated in the incandescent lighting of the present day, 
and it certainly ap to me that if the plaintiff did invent and 

toa practical result what is now claimed for him, he is an 
inventor of very great merit. Some 10 years prior to the year 
1878 Gaston Planté had invented and brought into use what is 
known as a secondary battery "—that is, a reservoir in which the 
electric current emanating from a generator could be stored. 
Daniell, my brother Grove, and Smee had also invented celle to 
act as accumulators of electric energy, and these were in common 
use in telegraphy and other electrical work. "The use of switches 
was also well known. They were means by which an electric 
current could be turned on or off, whether into or out of an 
accumulator, or in some other circumstances in which it was 
desired to turn on or off the electric current. Prof. Forbes 
told me that switches were as commonly used in electricity 
as water tape in the distribution of water. This secondary 
battery of Planté consists of a number of cells joined 
together, each cell holding sulphuric acid, in which are immersed 
lates of lead rendered porous and oxidised by a process fully 
described by him. These secondary batteries had before 1878 been 
used for the storage of electric energy, and utilised, among other 
things, for the ringing of bells or kindling lights, the energy then 
wanted being let out of the secondary battery by the preseure of 
& button, as is well known to many. Prior to 1878, attempte had 
been made at lighting by electricity, the means adopted being to 
place arc lamps into what is called series—that is, into line—and 
to pass the electric current through each lamp, and thence to what 
is known as earth.“ This system, though suitable to the lighting 
of lamps in streets and such like, was not adapted to the 
lighting of the interior of houses and other buildings, as is 
now done by incandescent lighting, and, to use the words of 
Sir Frederick Bramwell, a director of the defendant company, 
% The t question of the day was the distribution of 
electric light." In this state of circumstances the plaintiff took 
out his patent of October 9, 1878. In it, among other things, 
he sought to bring about a distribution of the electric current, or, 
in other words, to divide the main current into a number of small 
currents branching off from them, so that by placing his lampe 
into what is called parallel—that is, at the side of the main 
current instead of in a line with it- each np might be fed by a 
small current which, when it had performed its mission at the 
lamps and exhausted ite energy, or, in technical ek 8 e, bad 
reached zero potential, should pass on therefrom to earth. By this 
means of distribution of the electric current and the other means 
stated in the specification, the plaintiff deeigned to light, by 
incandescent lighting, towns and other inhabited districts. 
The name the Attorney-General gave to the propose system 
was the multiple parallel incandescent bridge.” The plaintiff, 
as before stated, for the purpose of carrying out his pro- 
l. determined to couple up the secondary batteries of 
lanté to his system of distribution. The complete specification, 
as it now stands, states that the purpose of so doing was to! dis- 
tribute and regulate the electric current for obtaining light by 
electricity." The plaintiffs case is that by coupling secondary 
batteries to the mains the electric energy therein would flow from 
the mains into the batteries when the energy in the mains was 
above equilibrium, and also flow from the batteries into the mains 
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when the energy therein was below equilibrium, and that thus a 
constant potential would be kept in the mains and the light in the 
lampe steady. The defendants, in the first place, assert that the 
specification shows that Planté batteries were resorted to by the 
plaintiff, not for the purpose, as he now states, of regulating the 
electric current, but for the purpose of storing up what E.M.F. 
qu emanate from the generator when the load upon the main was 
light, or, in other words, when lamps were off, and of using such 
stored-up force when the load upon the mains became heavy— 
that is, when the lamps were on—or when the generator was not 
at work. They say that the present claim of the plaintiff as to 
using secondary batteries for regulating the electric current is 
not to be found in the complete specification as it originally stood, 
and that it is only rendered ible by an adroit amendment 
made therein in the year 1883, when the second disclaimer takes 
place. It becomes necessary te see what the complete specifica- 
tion did contain when filed on April 9, 1878. The Attorney- 
General, in opening the case, and again at the end of his reply, 
told me that 1f Mr. Lane Fox had now. in the year 1892, to sit 
down and rewrite a provisional and complete specification of his 
invention of 1878, with all his subsequent knowledge, he would 
write them again in the same words and the same form. This 
Statement in reply somewhat stretched my credulity, seeing that 
he and Sir Horace Davey had occupied me for 15 days in trying 
this case, a very considerable portion of which had been taken up in 
discussing what the two documents meant. By the complete sce 
cation Mr. Lane Fox claimed for improvements in electric lighting 
by, amongst others, the six following means: J. By means of the 
distribution of electric ener by means of branches and sub- 
branches. 2. By means of this distribution in conjunction with 
incandescent lamps. 3. By means of an apparatus for measuring 
electricity. 4. By means of the employment of secondary batteries 
as reservoirs in combination with his system of distribution. 5. 
By means of the use of a regulator and other mechanical mechanism 
wherewith to regulate the E.M.F. in the mains. 6. By means of 
mechanism wherewith to convey electric energy. On January 26, 
1882, the plaintiff disclaimed his claim to his appliances whure- 
with to measure and to convey electric energy, and on July 30, 
1883, he further disclaimed his claim to his distribution of the 
electric current, whether alone or in conjunction with the incan- 
descent lamp, and also his claim to the regulation and other 
mechanism which I shall hereafter for the sake of brevity call the 
electrometer. It will be seen that all that was left of his patent, 
as the specification now stood, was hie claim for distributing and 
regulating the electric current for obtaining light by electricity 
by means of the employment of secondary batteries as reservoirs 
of electricity in combination with a mode or system of distribution 
of electric energy. In the specification, after describing a lamp 
and the way of distributin the electric energy and the mains for 
measuring it, the plaintiff makes this statement: ‘‘ The E.M.F. 
of the electric conducting mains should be kept as nearly as 

ssible constant at, say, 100 volts of British Association unite of 

M. F.“ The Attorney-General, in opening this case, stated that 
this mention of 100 volts showed the foresight of Mr. Lane Fox, for it 
was the pressure now universally adopted. This, upon the evidence, 
appears not to be so, nor does there seem to be any special virtue 
at all in having a pressure of 100 volts. Mr. Lane Fox then pro- 
ceeds to deal with secondary batteries as follows: A number of 
secondary batteries, such as Plante’s (lead and sulphuric), such 
batteries being joined together in series between the main and the 
earth, will serve as a kind of reservoir for the electricity. The 
cells should have a very large conducting surface, and there should 
be several batteries connected up at several points of the mains, 
80 tnat, by increasing the E. M.F. during the hours when not much 
electricity is being used, they will become charged, and the E.M.F. 
will be stored up in them, so that a sufficient supply will be 
available when the E.M.F. falls owing to the draft from the 
mains, when the force is most used and needed. The number 
of cells in each of these batteries will depend upon the 
E.M.F. of the mains.” It is true that in the paragraph about 
secondary batteries Mr. Lane Fox does not mention anything 
about their being employed to keep the E.M.F. in the mains 
constant, but in another place he is explicit on the matter. He 
says: In order to keep the E. M. F. constant, it is desirable to 
have, in the firat place, several generating machines, also a number 
of reservoir batteries as before explained.” He then goes on to 
disclose his electrometer. It was known to electricians of that time 
that, by reason of the resistance of the mains, the further the 
electric current travelled up them from the dynamo, the less waa 
the potential in that current; in other words, that by reason 
of the resistance of the mains the further the lampe upon 
circuit were situated from the dynamo, tbe less illuminatin 
power they received. This upon a long circuit was matter o 
moment. Anxious as I am to read the specification in favour of 
the patentee, I cannot do so without seeing that Mr. Lane Fox, 
when he drafted it in April, 1879, had in his mind, as regards the 
matter now in hand, two separate and distinct ideas. The one 
was that by coupling up secondary batteries to his system of dis- 
tribution of electric current he might be able to neutralise the 
pressure of the mains, and then render constant the E. M.F. therein 
(this would be in aid of the dynamo, as Prof. Perry stated); the 
other was to regulate such E. M.F. in the mains (and this, as ib 
seems to me, was for the benefit of the lamp). These ideas are 
separate and distinct. Prof. Forbes stated that his reading of the 
specification was that Mr. Lane Fox meant a constancy of the 
pressure all over and at all times. Mr. Lane Fox, in cross-exami- 
nation upon his lecture delivered at the Royal Institution in 1882, 
stated to the same effect. In my judgment, the defendants are 
not correct when they state that Mr. Lane Fox by this specifica- 
tion only claimed the use of secondary batteries am va ° 
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by these batteries he also claimed to keep the E. M.F. in the mains 
constant. I am against the defendants on this point. The defen- 
dants, however, say that if the specification is to be read as I read 
it—the patent is bad, because the complete specification as it now 
stands is not in conformity with the provisional. This point 
appears to me to be a formidable one for the plaintiff. It is 
unnecessary to go over the earlier cases cited by counsel on either 
side, for they are dealt with in the late case in the Court of Appeal 
of Nuttall . Hargreave (L.R. (1892), 1 Ch., 233. The law is 
clear. It is this: A patentee must describe the nature of bis inven- 
tion in his provisional specification. He need not go into details, but 
he must describe, asI have said, the nature of his invention. In his 
complete specification when going into detail he must describe the 
same invention ; if not, the patent is bad. Now, what has Mr. 
Lane Fox done here? In his provisional specification he states: 
* The E. M.F. for the electric conducting mains should be kept as 
nearly as ible constant at, say, 100 volts of British Association 
units of E. M.F. A number of Plante’s (lead and sulphuric acid) 
cells joined together in series between the main and the earth 
will serve as a kind of reservoir for the electricity. In order 
to keep the E.M.F. in the mains constant it is desir- 
able to have in the first place several generating machines." 
It must be noted that he does not here state that secondary 
batteries are available for this constancy as in his complete 
specification he does, but propose that the generators should 
keep the E.M.F. constant and not even in conjunction with the 
secondary batteries. He then goes on to state that it is necessa 
to have the electrometer for the purpose of regulating the E.M.F. 
This provisional specification, reading it most favourably for the 
plaintif, can only be read to claim for the invention of using 
secondary batteries, the keeping of the E.M.F. constant. I have 
no doubt that in the complete specification, as originally filed in 
April, 1879, the words regulating the electric current" at page 3, 
line 16, and at page 5, line 44, were solely applied to the electro- 
meter. What has been done in this? Upon disclaiming the elec- 
trometer oo July 30, 1883, four years after the complete apecifica- 
tion, it was eought to apply the words ‘‘regulating the electric 
current," which had been theretofore solely applicable to the elec- 
trometer, to secondary batteries so as to claim for them not only 
the power of keeping the force constant in the mains but of regu- 
lating it therein. The question is, does the plaintiff now claim for 
the same invention in his complete specification as it stands as he did 
in his provisional specification? I say he does not. In the provisional 
specification he claimed as hia inventiou the use of secondary 
batteries in aid of the dynamo to keep the E.M.F. in the mains 
constant, whereas he now, by his amendment of his complete 
specification, claims as his invention the use of secondary batteries, 
not only to keep the E M.F. constant in the mains in aid of the 
dynamo, but also to regulate the E.M.F. in the mains for the 
benefit of the lamps. The case is this. In the provisional specifi- 
cation he slalined: by his use of secondary batteries invention X, 
in the provisional specification he further claimed by the use 
of the electrometer invention Y. In the complete specification 
he now claims by the use of the secondary batteries inventions 
X plus Y. How can it be said that he now claima in the 
complete specification the same invention as he did in the pro- 
visional unless X and Y are the same invention, which in my 
judgment they are not? And what is more, the evidence leads 
me to conclude that secondary batteries when coupled up toa 
main will, under certain conditions, bring about some of the 
regulation force originally claimed for them. The eminent elec- 
tricians called by the plaintiff, in conjunction with those called by 
the defendants, have satisfied me that in some circumstances, 
especially when fully charged, secondary batteries coupled to the 
laintiff's system of distribution have an inherent power of regu- 
lating the E.M.F. in the mains, but the amount and value of such 
wer was a matter of dispute. The evidence shows that the 
tteries, automatically worked, will not keep the E. M. F., in the 
mains constant. As to the power of regulation, Prof. Perry stated 
that the compensating effect was a very important one, and that the 
advantage of the patent was to prevent flickering. The plaintiff 
declared this invention was a departure from many of the things 
written before 1878, and, as regards that part of his invention for 
3 electric current, together with coupling up of 


recondary batteries to the mains, I think this may be so. Prof. 
Silvanus Thompson stated that with batterios so placed the 
regulating effect was a necessary consequence. Prof. Barrett also 


stated that secondary batteries, he knew, would operate to brin 
about a constant pressure, and Prof. Forbes said that they had 
the regulating effect spoken of by the witnesses, and he added, 
„J have always considered secondary batteries most essential for 
steadiness of light," and went so far as to say that he had 
never seen steady light without secondary batteries He 
then alluded to the lights of the court in which I was 
sitting and for which no secondary batteries are used, and 
told me that the lights were varying from 15 to 20 volts. In 
my judgment, if this was so, for all practical purposes the light 
was an even and steady one, and as good as could be desired. 
The witnesses called for the defendants did not deny that secondary 
batteries had some regulating effect. Sir Frederick Bramwell 
said: “I think they may be acting as regulators in part. I think 
the batteries would help to maintain the constant pressure at the 
mains. I think the secondary batteries would tend largely to 
correct the rise and fall of voltage where lamps were turned on 
and off. The batteries would maintain, or tend to maintain, a 
constant E.M.F. at the lamps." He also stated that they 
could not be used automatically. Dr. Hopkinson, upon this 
point, stated that secondary batteries would always diminish 
the flicker. If there were a flicker they would have exactly 
the same effect with a steam engine as with a gas engine. 
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If the batteries were taken away, there would be absolutely 
no difference upon the pressure in the mains There are scores 
of stations without batteries. Mr. Crompton stated that secondary 
batteries with switches remaining constant did not tend at all to 
diminish flicker. Mr. Miller, the resident engineer at pen: Mi 
Court station (the defendants’ station), stated that secon 
batteries do not automatically regulate the potential, although he 
said in cross-examination, if there be a change of pressure in the 
mains the secondary battery minimises the effect. Mr. Swinburne 
declared you could not use secondary batteries for storage so as to 
be of use against flickering. Mr. Kennedy, the civil engineer, 
who had made tests wholly unconnected with this action, 
produced them to explain the extent that regulation by a 
secondary battery was capable of, and he stated that a 
secondary battery would help in regulating small variations, 
and he adds: For very small variations such as continually take 
place in a circuit with many lamps, the secondary batteries 
will help to steady the lights; they do not keep the pres- 
sure constant.” Mr. Drake, who has been working practically 
at batteries since 1884, and bas had hundreds of batteries under 
his charge, and who was, to my mind, a particularly intelligent 
witness, stated: ‘‘There is a prevention of flicker by use of 
secondary batteries if fully charged, even though the motive force 
be a steam engine and dynamo.” That is, if the actions are very 
uick, if a few lamps are shut off, in a small system, so that the 
shutting off of a few lampe affects the light, the 
batteries would help to regulate, but only for a few momenta. 
And Mr. King, who had had great practical experience in manu- 
facturing secondary batteries since 1883 and had made upwards 


of 38 new experiments in charging and discharging them 
stated, in cross-examination: “I will 5 there 
would be no more variation (that is, in the voltage 


in the mains) with secondary batteries than without them. 
I say the secondary batteries, the current running con- 
stant, tend to cause a variation rather than diminish it.” 
It was proved that many installations were worked without the 
application of the secondary batteries at all, the Law Courts being 
amongst the number, and, as before stated, Dr. Hopkinson 
deposed to scores of stations existing without secondary batteries. 
It is true the secondary batteries are extensively used, though 
obviously by no means universally. Mr. Drake told me that he 
was connected with about 250 installations of incandescent 
lighting, of which about one-third had no secondary batteries and 
the other two-thirds had. He had also etated, and I have no reason 
to doubt him, that the object of using secondary batteries was to 
serve as reservoirs, to enable the engine to be stopped and 
yet to have the incandescent lighting continued from the 
motive force stored up in the batteries. In cross-examina- 
tion he said that he had some batteries on with dynamos going, but 
that he charged them by day and worked them off by night. Sir 
Frederick Bramwell, Mr. Crompton, and others, gave strong 
evidence that the principal use of secondary batteries was as 
reservoir&, and this appears to me to be the case. Scientific 
evidence was given to show what was the real rise and fall of 
voltage in the batteries and mains upon the application or with- 
drawal of the E. M.F. therefrom. This evidence was illustrated 
by diagrams which it would be impossible to reproduce here. In 
my judo ent the plaintiff, as to the controlling effect of secondary 
batteries, has placed his case too high, and the real truth is 
that if there be a short, quick flicker at a mE a 5 
battery coupled up with the main will at times help to dimini 

it: but that secondary batteries as designed to be used by 
the plaintiff—that is, without mechanical and manual services 
will not bring about the constancy of pressure which the 
plaintiff claimed for them in his original specification. The result 
of the evidence upon this head I may, I think, accurately sum u 

in the words of an article in the Engineer newspaper of December 26, 
1890, which the Attorney-General used largely in cross-examina- 
tion of the defendants’ witnesses. Mr. Crompton, Mr. Miller, and 
Mr. Kennedy said that the words were fairly accurate. They are 
as follows: ** One of the advantages found by having more than 
one pair of batteries attached to the system at points totally wide 
apart i8 that the etfect of the regulating movement of awitching in 
an extra cell would show a ditference of two volts on the lampe is 
partly neutralised by the distant battery." Mr. Lane Fox, in his 
declaration made in March, 1883, stated that the effect of the 
change of about one volt upon a lamp was practically nothing; 
and if Prof. Forbes was correct in stating that there was a change 
of from 15 to 20 volts in my court, it is obvious that a 2-volt change 
is of little importance. The Board of Trade sanction a change of 
four volta up and four volte down. In my opinion the point taken 
by the defendants is fatal to the plaintiff's case, and the specifica- 
tion as it now stands does not claim the same invention as the 


provisional. I might stop here, but as others may not agree with 
me I shall give judgment also upon some of the other pointa 
raised. His Lordship dealt with the other points of the case at 


great length, and reviewed the autborities, and concluded as 
follows : f have now held that the patent is bad upon the ground 
that the complete specification does not conform to the provisional ; 
upon the ground that the invention as described cannot be made 
to work, and also upon the ground that if it could no sufficient 
information is given as to how it was to be made to work ; and I 
have stated my reasons fully for so holding. It is not necessary to 
give any further judgment in the case, but had the plaintiff been 
able to surmount the above difficulties, and had he established 
that by his invention he could have brought about what the 
Attorney-General said he could, my judgment would have been 
that his invention was the subject-matter of a patent, that it had 
not been anticipated, and that the defendants had infringed it. I 
give judgment for the defendants with coete. 


— — 
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COMPANIES’ MEETINGS. 


LONDON ELECTRIC SUPPLY CORPORATION. 


The fifth ordinary general meeting of this Corporation was held 
at the Cannon-street Hotel on Friday morning, 25th ult., the 
Chairman (Mr. James Staats Forbes) presiding. 

The Secretary and Manager (Mr. Charles B. Waller) having 
read the notice convening the meeting, 

The Chairman said he presumed the report (published in last 
week's Electrical Engineer) would be taken as read. Shareholders 
having signified their assent, be asked for their consideration, as 
he had been suffering from a bad throat, and was afraid his voice 
was a little weak. A good deal of his life had been passed in try- 
ing to make the best of a bad business, and that was what he had 
todo then. He had been trying to satisfy his own mind—people 
said no one could inspire belief in others unless they believed in 
themselves - and to find out from the figures in the accounts and from 
the report whether there was really any ground for despair, or 
whether there was ground for hope. And he had solved the matter 
on the figures themselves by 5 to that wonderful qualifyin 
thing, the if. He did not know that he could put it (the actua 
condition of things) before them more graphically or more truly 
than by saying that if something hadn't happened which had 
happened, the state of affairs would have been that, instead of 
meeting to deplore a loss, they would have met to pronounce a 
profit. If they would kindly turn to the revenue account, which 
was the essence of the whole business, he would present that 
proposition to them in the figures, They would see there that 
the total outlay for the year was £22,517. 193. 7d., and that 
the total receipts had been £15,560. 17&. IId. Therefore 
there was a loss by balance of £6,957, which showed exactly 
the money that had been spent in excess of what had been 
received. And then there was his if.“ Why was this? 
In 1890 their receipts were £28,684, in 1891 they were only 
£15,560. If in the interval the calamities of the Company 
had not led to a great number of consumers who were customers 
in 1890 leaving them altogether, and so reducing the income for 
the year by £13,124, their position, of course, would have been 
sory different. In 1890 the expenses were £28,704, and in 1891 

,91;, and that accounted for the greater part of the £6,900 
adverse balanco. It came really to this, that if they had remained 
iu the position they ended 1890 in, they would have had a profit 
instead of a loss, and the difference would have been exactly in 
that shape which was so agreeable when it was in the right direc- 
tion, and so adverse and disagreeable when in the wrong direction, 
because the £6,000 odd of profit was turned into that amount of 
loss, making, of course, £12,000 to the bad. This was really the 
long and the short of the business. The reason why they had got 
into this position in the current year they were already possessed 
of, because in March last, when they met to deal with the accounts 
of 1890, that calamity had already occurred—viz., the fire at the 
Grosvenor—which suspended their business between November 
and February, and suspension of their business, of course, took 
away the greater part of the customers which were lighted up to 
the date of the fire. Perhaps he had better illustrate the operation 
of it (the calamity) by figures. On November 15, 1890, the date 
of the Grosvenor fire, they had 312 customers with 38,272 lights. 
The fire came, the whole thing collapsed, and for many weeks 
there was no supply at all. It was not until February of the year 
1891 that they were able to begin to light. The change of circum- 
stances was such that instead of having 38,272 lights to light up, 
they had only 9,000, but that 9,000 had been growing from day to 
day almost, certainly from month to month, ever since. On February 
15, 1891, having had that long interregnum, the Board devoted 
themselves and tlie ability of all the engineers and advisers they had, to 
start the thing upon something like a permanent basis. Shareholders 
knew that they had to remove the machinery from the (:rosvenor 
station to Deptford, &o that the latter might supersede the former. 
A good deal of time was occupied, and a good deal of money spent 
on this, and they started in February with the belief that at all 
events they had got a machine that would ruu. But they had to 
begin with 9,000 lights, and that number had increased by slow 
steps until it had reached, on March 22, 15892, 36,463, so that they 
had t taken, as it were, the whole year to overtake the number of 
customers who had lights when the disastrous fire took place in 
November, 1890. Unfortunately, the anticipations of the engineers 
upon which the Board founded their expectations were not realised 
to the full, because, although it became an ascertained fact that 
current could be generated at. Deptford, and could be transmitted 
to London and there redistributed to the consumer, they had not 
attained in the first period of that experiment that perfection of 
the parts upon which efficieney depended, and they suffered the 
same kind of disaster which very often befell experiments : the 
theory was right enough, but in practice it was not quite so 
efficient as it might be—and that was their experience. Afterthey 
had started that thing, and aíter peeps began to come back to 
them, they had casualties, breaks down of the mains, of the trans- 
formers, of the dynamos, interruptions of the light, and so forth. 
And a very serious calamity of that sort occurred in the month of 
November, when from that curious coincidence of causes which it 
was im ible to trace—of course, there must be a cause, but a 
cause beyond any electrician or engineer he had been able to 
meet—the whole thing came to collapse: dynamos went wrong, 
mains went wrong, everything went wrong, and for four days or 
more they were without light. There was in a lesser degree 
what had taken place when the (rosvenor fire occurred. ey 
had worked up their customers. Then came their disasters, 
and down the numbers went ayain; and of course not only did the 
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numbers go down, but people who had not contracted to take the 
current from that Company were alarmed. Some clubs and other 
people went off. Now that would account for the state of the 

alance-sheet at the end of the year—a year which only com- 
menced in the middle of February, and which had in itself the 
elements of such drawbacks arising from the accidents and break- 
downs mentioned, as to seriously retard the progress of the 
business, and, in fact, to diminish the number ar customers who 
from time to time had been induced to come on their circuit. 
That was where they were, and that was why the income, instead 
of being what it would have been if they had started the year with 
the same number of people as when the Grosvenor broke down, had 
diminished. But if the income had decreased the expenses had 
not. The fixed charges were really not in the least affected by the 
number of lamps they were lighting. This really accounted for 
the exceedingly unpleasant result of the year's working. There 
was, however, one item which could not be carried to the profit 
and loss account, and that was the value of the experience gained 
during the year. They were very anxious that the proprietors of 
that undertaking should know as much about it as the Board did 
themselves. In the last two preceding reports, therefore, they 
were very careful to have in black and white from the engineer of 
the Company (Mr. Ferranti) his views in unmistakable language 
as to the position of that experiment: and the most that could 
said about Mr. Ferranti's views was that they were somewhat too 
sanguine. But it looked very much as if the experience of these 
breakdowns had led them to believe that they were only 
too sanguine, and not wrong in principle. Because it might 
be interesting to know that these various accidents to the 
dynamos, and interruptions of the mains, and the transformers 
beginning in a very considerable ratio in the early months, dimi- 
nished in the latter months of the year to zero. It came to this: 
that the theory being right, the application or adjustment of the 
pas being novel, and at the same time a very delicate operation, 

nad to be made not in a drawing or on paper, or as an abstract 
proposition, but had to be felt out in practice. When London 
was blessed with a fog of not only great density but prolonged 
endurance for four or tive days 49 nights, their machinery at 
Deptford ran in the most perfect manner. There was no hitch or 
halt during all those hours. It was maintained at full pressure 
during that time and ran to perfection. However, to sum up, they 
opened the year with an amount of experience as to the proba- 
bilities of this system which represented a very large value. Of 
course he need hardly say that the Board-room of that Company 
during those many months had not been altogether a bed of roses. 
He dared to say it would be as satisfactory fur them to hear as it 
was for him to tell them after the difficulties they had passed 
through and the experience they had had (he spoke in the presence 
of most competent judges), that they thought it was possible to 
develop that system of hightension to an extent and at a cost which, 
notwithstanding the bad start and the losses resulting from entering 
upon novel experimenta, would eventually land the Company in a 
satisfactory position. He did not know whether they would like 
him to yo into much more detail. The report of the engineer was 
given at some length, and that was probably more worthy of their 
careful study than any remarks he had to make, or anything in 
the body of the report. For the sake of being in order, however, 
he would go through the paragraphs in the report. With reference 
to the remark therein that the extension of electric lighting had 
been less rapid than ‘vag anticipated — but the light was undoubtedly 
growing in public favour—he said that in their case ho was not sur- 
prised at thia, for the reason that they had had these breakdowns 
and interruptions. Their customere left them and they lost their: 
character, and to some extent their market. This was what was on 
the cards for people who left beaten paths and followed new ones. 
They need not be very much distressed if they made a loss for 
tho first year or two, because he remembered a company connected 
with electric supply which for several years showed year by year 
a heavy loss on the working. But the progress of that company 
had been such that all the loss had since been wiped out of profits, 
and for many years large dividends had been paid. He did not 
want to be a prophet, but it was quite on the cards that this 
might be the ca-e with the London Electric Supply Corporation. 
He was afraid shareholders would never get away from 
thir, that the experiment would sooner or later have cost them a 
good deal of money, which in their present stage of experience 
might have been saved. Of course that was quite obvious. The 
people who caine after the pioneer had a comparatively easy road ; 
they had the benefit of all his mistakes. They (the ndon 
Electric) happened to be pioneers, they ran the risks, and might 
have secured the profits of a great invention. Steps were being 
taken by which the cost of producing the current would be 
materially diminished. They had made some advances in that 
respect already. The expenses of that year had been reduced by 
£6,000, and they were susceptible of atill greater diminution. 
Suppose they doubled the output this year, tbe expenses would 
not be doubled, and would only be very slightly increased by tho 
additional driving force required - coal, water, and oil. All the 
fixed charges would remain exactly where they were. This was 
why the outlook was rather better than might be induced from a 
superficial study of the accounts, or the application of ordinary 
knowledge to them. Every new subscriber now meant nearly the 
whole of the subscription as additional profit. If they had had a 
larger number of subscribers, they would have been £6,000 to the 
good instead of to the bad. The Board believed they could assure 
sharebolders that they were more contident now than they were 
at the start of the year that this thing was to be realised. As to the 
accounta, he would be happy to answer any questions upon points 
of detail, but there was one matter he Onchh tn mantian whia 
concerned the future. Referring te 
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would see there 111,000 ordinary shares of £5, that was £555,000, 
paid up. Then £250,000 worth of preference shares had been 
created and used, and they were practically paid up, except for 
some calls in arrear. Then as to borrowing powers, the Directors 
might, by the articles of association, borrow upon their own dis- 
cretion not exceeding £250,000. If they wanted more, they must 
to the proprietors to have their deeds ratified. But of course 
reet directors did not avail themselves of powers of that sort 
without taking proprietors into their confidence and having their 
concurrence ; and when the moment came that they would have to 
deal with borrowing, they would certainly take the proprietors 
into their confidence. That would not be very long; it would be at 
that meeting. The capital account was very interesting, inasmuch 
as it dealt with a vast number of items, and carried these forward 
from year to year in order that some day or other when the local 
authority took over that Company's undertaking they might have 
data as to how the capital had been spent. The revenue account 
was also very full. How did they propose to carry on? They had 
spent all their money, and they had only partially developed the 
business. Well, the present machinery, upon which they had 
staked their fortunes, consisted of two parta: (1) that which was 
now at work, and (2) that which had been constructed more or less 
on the theory that it would be brought into work. They had 
had to stop any further expenditure than had already been 
incurred upon No. 2, because they had come to the conviction 
that they had better perfect and found the business upon that 
of the machinery which was in work before they proceeded 
urther. That machinery, existing at that moment at Deptford, 
was capable of lighting 90,000 lamps. He said ‘‘ capable of 
liguting i that was when those drawbacks arising from a little 
skill and of knowledge in the adjustment of the machines 


want o 
were all conquered—and they were being rapidly conquered. 
They had clim down a little from the heights, and determined 
that their policy was not to move further until they had secured 
the above number of lights, and shareholders would see how 
different their position would be with 90,000 instead of 36,000 
lights. They had not got quite enough money to carry out that 
programme. They were in debt—not very largely ; £20,000 would 
cover all. He was sorry to say, moreover, that the bulk of the 
liability arose owing to the second part of their enterprise— 
viz., the construction of two 10,000-h.p. dynamos. They had 
apent a great deal of money on these, and there were certain 

aims due on them which they must pay. They wanted a 
little working capital — besides paying off the £20,000 of 
indebtedness—to have enough money in hand to develop the 
existing machinery, and carry it to that state of efficiency 
which would enable them to light 80,000 or 90.000 lighte, 
as the case might be. Tae had no money, and it was 
vital to them to get it, but how? With a balance-sheet like 
theirs, with shares at a discount, and a good many friends out-of- 
doors ready to pronoun disaster, iv was not an easy thing to 
raise money. herefore, instead of thinking of issuing deben- 
tures, they had arranged, subject to the concurrence of share- 
holders, to have a loan. There was one peculiarity about that 
Company which he thought took it a little out of the ordinary 
category. Whether the venture in which they were all engaged 
was carried to a successful issue or not, the preponderating invost- 
ment in that Company was the investment of the Directors and 
their friends. They held amongst them two-thirds of the entire 
paid-up capital, and he had often heard it said that the great 
uarantee of the success of a joint-stock company was that the 
irectors themselves should hold largely in it. If that were so, 
he knew of no joint-stock company in all his experience where 
_ the directors held such an enormous proportion of the ordinary 
capital of the company. That being so, it was a very fortunate 
thing that in the position of the Company, looking at the unwisdom 
of attempting to issue debentures under present conditions, one of 
their own Directors should be ready to tind the £50,000 which 
they wanted, for a term of three years, with the option of 
discharging it at their convenience within that time, at 
5 per cent. He knew of very few companies which would find 
a director to come forward and put himself in that position. He 
thought the service was a twofold one. It not only relieved the 
Company of the possibility of very bad financial arrangements, but 
showed the confidence of the Director in his own property, because 
he happened to be the largest shareholder in the Company. He 
would not mention the name of that Director, because his modesty 
might be disturbed ; but he thought the position of that Director 
sad his readiness to find money for the Company was an indication 
at all events of a confidence in it which he hoped would be 
catching and keep the proprietors in good spirits. One thing he 
must tell them. They had better appreciate it, because in a matter 
of that sort even remote ibilities must be considered. That 
Director would not lend his money except on a mortgage, and 
that mortgage would be drawn by his legal advisers, and would 
rovide remedies in the event of certain things. That loan was 
or three years, and if at the end of the three years the Company 
could not meet it, there would be a right of foreclosure. But this 
attached to every mortgage and to debentures themselves. He 
would not have thought it necessary to allude to this matter, but 
for the conscientious scruples of the Director, who thought it 
ought to bo understood that, although he came forward in 
that liberal and handsome manner to help the Company then, 
he was not therefore to be precluded from the ordinary remedies 
of a creditor at the end of the term if the accounts were not paid. 
To sum it all up, if they could not pull this Company out of its 
troubles long before then (three years) they would have to consider 
what was to be done with it. But, [humanly speaking, with the 
experience they had had, and with most of the difficulties over- 
come, there seemed little reason to doubt that long before three 


years had expired they would be able to issue debentures, or make 
other financial arrangements of such a character as would enable 
tbem to discbarge that loan without any of the terrors which he 
had indicated happening. That being all he proposed to say, 
unless in answer to questions, he begged to move the adoption and 
gi iim of the report and accounts. 

his was seconded by Lord Wantage. 

Mr. Praed asked questions as to their liabilities, how many 
lights were being supplied at that time, and at what pressure the 
current was being transmitted to London? He ho the Board 
were satisfied that the present dynamos would light 90,000 lamps, 
and that the money expended on the 10,000-h.p. dynamos had not 
been thrown away, and that they would come in useful. 

The Chairman said that on the 22nd March they had 423 cus- 
tomers with 36,463 lamps lighted, and they had 26 customers 
waiting for 3,143 lampe, so that practically they had secured 
40,000 lights. They were transmitting at 10,000 volte, and this 
transmission had caused them some trouble and expense in the 
early part of the year. But the experience gained had removed 
from their minds what at one time rather disturbed them —vix., the 
fear whether that voltage could be maintained. As to the 10,000-h. p. 
dynamos, a large expenditure had been incurred on them, but 
was now suspended until the completion and perfection of 
the other business (getting 90,000 lights). Whether or not they 
would conclude in the future to carry on that experiment (the 
big dynamos), for it was a great experiment, he did not 
know. Of course, having spent so large a sum, having built an 
enormous place for the purpose of developing those dynamos, it 
would be, not a calamity, perhaps, but a serious drawback to the 
Company if that outlay were in vain. The prevailing opinion of 
electricians was, however, that small unite were more convenient 
and economical than large ones. They sprung from 625-h. p. 
dynamos to 1, 250 h. p., and had had some trouble in getting the 
latter to go at 10,000 volts, but they thought they had overcome 
the difficulties. Assuming a sufficient demand for light, these 
were highly economical and very advantageous, but they had some 
drawbacks. For instance, unless they were working at full load, 
it was like using a Nasmyth hammer to crack a nut, or ed da 
eight horses to pulla gig. Instead of developing big 68, 
they might find the multiplication of small unite the better plan. 
At present the money laid out in the 10,000-h.p. dynamos was 
lying derelict. As to the questions about indebtedness, he would 
be glad if Mr. Praed would call at the office when the matter 
could be explained. Tothis Mr. Praed assented. 

Mr. Adams asked as to the loan of £50,000, was the security 
to be a mortgage on the whole of their property, as if their assete 
were worth anything like the proper valuation, the security 
seemed very good ? 

The Chairman: Naturally a mortgage was on the whole of the 
property. There were two aspects of the question. There was 
the property as it stood in the capital account of the Company, 
and there was its realisable value, supposing the Company was to 
break down. If the earning capacity of the Company had nob 
developed at the end of three years to such an extent as 
justify someone in lending £50,000 or the issue of debentures to 
that extent, it must be in a parlous state. He bought the 
other day in London for £20,000 a property which cost £140,000, 
that was for a company with which he was connected. The 
company owning the property had broken down, but he did not 
think theirs was going to break down. uos f however, & 
mortgagee would take everything he could get into his net. 

Mr. Hill asked if the Board were sure this £50,000 was all the 
money that was necessary to try that pioneer experiment to the 
bitter end, because it must be plain that if they borrowed that 
money on a mortgage of their entire property they would be 
unable to borrow any more? 

The Chairman: The Board had taken infinite pains to see what 
moneys would be required to perfect the present establishment up 
to an output of from 85,000 to 90,000 lighte, and they were 
satisfied that the amount named would be enough. They did not 
anticipate any calamity arising to disappoint that expectation, but 
they would know probably within that year whether they could or 
could not material) increase the sale output. 

Mr. Kisch thought tbe Board must allow that shareholders had 
shown exemplary confidence in the Board, as well as patience, 
after all they h gone through. They had met year after year to 
hear reports which on their tace were by no means satisfactory, 
and had hopeful and encouraging statements from the Chairman. 
They met now, after four or five years of existence, witha report which 
the Chairman had practically admitted was less hopeful than ever. 
The Chairman was good enough to say that the only encouragement 
he could give was that if certain things had been different from what 
they were the results would have n different. The whole of 
the £250,000 paid to the late company (the Grosvenor) 2 

ractically to have been paid for nothing. They had to face the 
act that the whole of their property might be swept away to 
satisfy a comparatively small sum like £50,000. Mr. Kisch then 
turned to the accounts, and compared the revenue for the last year 
with that for the year before, to the detriment of the former. He 
also adversely criticised the expenditure. They had been told all 
along that their present plant was intended to supply up to 
90,000 lights, and certainly, until he came into the room, he 
had not the least idea that any further capital would be 
asked for, except to supply a number in excess of this. He 
then proceeded to question the holding of the Directors who 
signed the articles of association ; as Wares that the accountant 
was interested in a firm from which the Company purchased a 
large amount of goods? The Company was over-offi 
and this showed it. He wanted to know whether all orders for 
electrical stores and appliances passed, as they ought, through the 
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engineer-in-chief ? He believed that they did not, and that the 
power for such purchases was vested chiefly in the accountant. 

e would like to know how the appeal against an injunction which 
was then before the Courts was likely to affect them if the injunc- 
tion was sustained ? 

The Chairman, with some indignation, asked why Mr. Kisch 
had not put his accusation in form and supported it 5 evidence ? 
Why did he lend his ears to rumours of that foul kind ? For his 
part he did not believe a word of it. As to his suggestion that 
the purchase of stores was left to take its chance, he could say 
something definite. On the contrary, no stores were purchased in 
that Company that were not remitted to a special meeting of the 
Directors in committee, and as far as possible everything was got 
on tender from the best firms, and no officer in the Company had 
the slightest voice in those tenders. As to his general suggestions, 
what alternative had he got? He agreed that the last year had 


been disastrous, and he (the speaker) sup Mr. Kisch 
knew the reasons why the thing had broken down. But 
misfortunes were only redeemed by knowledge and courage to 


overcome them. If the Board looked on the future of the Com- 
pany as so hopeless as Mr. Kisch seemed to think, they would 
come to the shareholders and tell them so, and advise them to 
stop it at once, to wind up and get rid of it. But they believed 
it could be redeemed, but only by people who had solid informa- 
tion and a clear conception ol remedies for patent faults, not by 
mere talk. He and his colleagues would be delighted to meet any 
honourable proprietor at the office by appointment to discuss 
remedies, which they believed were sticking to the Company, and 
perfecting the machinery up to 90,000 lights. If that were 
achieved, as they believed it could, they were all satisfied that the 

ition of that Compan would begreatly altered. Of courseifshare- 

lders were going to throw up thesponge that was their business, 
but it was not the temper of the Board, and they were not going 
to recommend them to do so Mr. Kisch had blamed him for 
being sanguine. Why! the world was not carried on by wet 
blankete. Had he any suggestion to make? Would he kindly say 
how during the current year that balance-sheet could be turned 
from a loss into a profit? If he would satisfy them that such a 
thing was d he (the Chairman) could only say that the 
Board would embrace him most willingly and cordially. But he 
gathered BOMBE from Mr. Kisch's speech. 

Mr. Kisch said he was going to move, as an amendment, that a 
emall committee of shareholders should be appointed to confer 
with the Board, with a view to reducing the expenditure, and to 
report as to the possibility of bringin the Company into a solvent 
and paying condition. (Severa shareholders expressed their 


- dissent from this proposition.) 


The Chairman did not want to send Mr. Kisch away dissatisfied, 
and proceeded to argue from the figures representing customers 
and lights before the Grosvenor fire took place and after, that if 
the fire had not occurred, and if their business had progressed in 
the same ratio as it was progressing, instead of having 36,000 
lights they would have had 60 000. hat they had got to do was 
to show that their system could be run, and then more customers 
and. lights would follow as surely as night followed day. He did 
not know whether a committee found favour with shareholders? 
(Cries of No, no!) 

A Shareholder remarked that they had conducted this experi- 
ment by means of an eminent engineer—Mr. Ferranti. Had they 
abandoned him. or had they still access to him for advice ? 

The Chairman : Since an honourable proprietor put the ques- 
tion he was bound to answer it. He had hoped the name of Mr. 
Ferranti would not have been brought up. Mr. Ferranti had an 

ment with the Company which expired. He was the engineer, 
the contractor, and also the inventor and patentee of the Company. 
When that agreement came to an end by effluxion of time, the 
Board did not think it desirable to continue Mr. Ferranti in these 
itions, which were found to be conflicting to the interests of the 
yvompany, as the Directors thought. Therefore, being quite satis- 
fied that Mr. Ferranti was not indispensable, they let the agree- 
ment take its course. It did not expire, however, without their 
taking measures to carry on their business, and he dared say that 
if they wanted Mr. Ferranti’s advice they could get it. But they 
did not think it desirable to retain him at a high remuneration 
when the work of construction, for which he had been retained, had 
come to an end. 

A Shareholder asked as to the injunction ? 

The Chairman said that whether the appeal was or was not 
dismissed, it would not be material to the Company. 

Another Shareholder said he would have the courage to second 
the amendment of Mr. Kisch. He was satisfied that if ever confi- 
dence was to be restored in the management of that Company, it 
could only be done by an independent enquiry such as was pro- 
posed. He had listened with attention to the Chairman’s state- 
ment, and a very able one it was ; but running through the whole 
of that statement were remarks that various accidents had 
happened, and many misfortunes had befallen the Company. 
He did not hear, however, who was responsible for these, 
which had diminished the value of the Company to one- 
fifth of what it was before. Surely the Directors were to some 
extent responsible for these disasters. They were going to ask 
shareholders to 55 the whole property, representin 
nominally half-a-million, for £50,000. He thought they shoul 
know whether there was any chance of carrying on the Company 
at a profit if the £50,000 was obtained. He wanted to know why 
they were to Ea ppore that the Directors would profit by the 
experience gained in the future more than in the past, for they 
had been trying these experimente for four years ? 

Sir Thomas Bazeley said it seemed to him that if the Directors 
were not capable of deciding the point, the works had better be 


closed at once. He himself had been Sp posed to high-voltage 
transmission, but the more he saw of it the better he liked it. e 
would like to call attention to the management expenses. No 
one could look at the accounts without being struck by the fact 
that the balance which signified loss was almost covered by 
management expenses. When they had £3,000 for salaries of 
secretary, engineers, accountant, etc., with general establishment 
charges besides, and then Directors’ remuneration, it struck him 
asa large amount. Were they in that respect really upon the 
most economical footing? The Board knew better ihan he did, 
but he thought the matter deserved their careful enquiry. The 
Board was not one to be overhauled in the ordinary manner, It 
was composed of men of high position and scientific attainments. 
He thought the action of the Directors in giving £250.000 for the 
Grosvenor was a little precipitate. However, he would not suggest 
a course to them, but he would relate an incident. Many years 
ago he was associated with an industrial company in low water, 
which had since become a sound dividend-paying concern. The 
Directors, during the low-water period, did not relinquish their 
fees, but agreed to postpone them till the Company prospered. 

The Chairman asked if it was the pleasure of shareholders that 
a committee should be appointed to confer with the Directors, and 
put Mr. Kisch’s amendment, for which only the mover and 
seconder voted. It was therefore lost, and the Chairman expressed 
the opinion that the meeting had come to a sound conclusion. He 
was glad to have had the views of the last speaker (Sir Thomas 
Bazeley), as he was most competent to judge of business of that 
kind. He was happy to hear that be did not despair of the 
ultimate success of high voltage. Who was to be the Map 

oat for the present state of things he did not know. e 
himself had nothing to do with the policy of high tension. 
He came in rather to administer. The Board did naturally 
rely upon the scientists, who seemed to have been clever 
enough to produce arguments to satisfy some very hard-headed 
men of business, and get them to adopt and out their 
ideas. He supposed one of their greatest misfortunes had been 
that Mr. Ferranti's ideas, however clever, however sound, had not 
been realised quite as rapidly or to the extent that he thought they 
would be. The Directors certainly were responsible to the extent 
of having to lean in such matters upon the opinion of scientiets 
to make a selection and to do the best with the thing they under- . 
took. That about measured their responsibility. He thought 
they must go on with the Company and make the best of it. As 
to the remarks of Sir Thomas Bazeley on the establishment 
charges, he admitted that in proportion to the resulte they were 
very large. On the other hand, in that business there was a large 
amount of work which did not appear on the surface, and from 
which there was no result for a long time. They might, however, 
rely on the matter having the full consideration of the Board, who 
were really most sincerely desirous of doing all that ought to be 
done in the interests of shareholders. Would Sir Thomas Bazeley 
like to come on the Board ? (Sir Thomas said that he lived too far 
away,) because no doubt they would have a vacancy, and it was 
good to havea shareholder to deal with the oe of pulling 
that scientific experiment back into success. mmittees were no 
good, though he had known them destroy some properties. 

Sir Thomas Bazeley said he had had the pleasure of visitin 
the Company’s works on the previous day, and was very muc 
pleased with all he saw. He thought that if they could manage 
without breakdowns they ought to do so. He declined a director- 
ship, however. 

The Chairman : They had had a very pleasant discussion, and 
really the best thing they could do was to keep in good spirite and 
be friendly with each other. He would put the resolution that 
the report and accounts be adopted. This was carried nem. dis. 
He then announced that he was defunct, and vacated the cbair 
in favour of Lord Wantage, who proceeded to propose the re- 
election of Mr. James S. Forbes and the Hon. Reginald Brougham 
as directors. 

This was seconded by Mr. Adams, and carried unanimously. 

Mr. Forbes thanked tbe meeting, and said that when he came 
into a thing of that sort he shared the blame with the: utmost 
equanimity. Really, if he were not so deeply interested in it, if 
A was not so fascinatingly difficult, he would be glad to get out 
of it. 

Mr. Brougham also returned thanks, remarking that he would 
be sorry to run away now that they were in a tight place. 

Mr. Forbes, having resumed the chair, said that as to the loan 
he would like to ascertain, not by express resolution (there were 
other ways of making feeling known in a room), whether share- 
holders concurred in the arrangement he had mentioned. Was 
there anybody who dissented strongly to the Proponen mortgage ? 
In reply to suggestions and questions, he said that the mortgage 
must be on the whole property ; that it was not desirable to issue 
debentures now, but that when the position of the Company had 
improved so far as to justify their issue on reasonable terms, it 
could be done, and the present loan could be included in the 
amount asked for. The £30,000 of working capital, over and 
above the £20,000 to pay off debts, which would be provided by 
the loan, would last until about the middle of next year. 

A Shareholder pointed out that if debentures were issued now 
there was not the slightest chance of anyone taking them up, and 
he therefore thought they ought to be very grateful to the Director 
for the loan and accept the offer. 

The Chairman: With that word of encouragement the Directors 
would take the responsibility of determining the matter, which 
they believed was greatly in the interest of the on eur 

The re-election of the auditors, Messrs. Kemp, Ford, and Co., 
was unanimously to; and the Chairman promised, at the 
request of a sharobolder, that in future reporte the usual practice 
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of 8 the names of the Directors and officers for the time 
being should be followed. 

The proceedings closed with a vote of thanks to the Chairman, 
who remarked that it was a great encouragement to have those 
handsome things said of one. It was more valuable than the 
money 80 kindly voted by shareholders. 


INTERNATIONAL ELECTRIC SUBWAY COMPANY. 


The statutory meetin 
William-street, E.C., on 
in the chair. 

The Chairman said that under the advice of their solicitors they 
had completed the purchase of all the patents for the United 
Kingdom and Europe of the Johnstone system of underground 
electrical conduite. This system was extensively used in the 
United States, several hundred miles of the conduits being laid in 
New York, Chicago, and Philadelphia, and large contracts were, 
they understood, now being carried out in other of the principal 
cities of America. The system had been so extensively adopted in 
America because of its economy and permanency, that he did not 
think it was an exaggeration to say that it was the standard 
systemof electrical conduitain usein Americato-day. Their energetic 
Managing Director had secured the attendance at their offices of 
many engineers interested in electrical subway conduits from 
various parte of England, and had explained the system to them, 
with the result that they believed they were on the eve of 
obtaining erno and substantial orders in various of the principal 
towns in England, and even within the precincts of London itself, 
and also in Paris. They had placed a full-sized model of their 
system in the Crystal Palace, where they understood it was 
exciting considerable interest. It should be borne in mind that 
their Company was really a pioneer syndicate, with a capital of 
only £25,000. and as their system became more widely known, the 
Directors believed they would be able to dispose of their rights on 
very favourable terms to the various European countries. 

At an extraordinary meeting subsequently held, the Directors’ 
remuneration was fixed at £250 per annum. 


of this Company wae held at 12, King 
hursday, 24th inst., Mr. John L. Martin 


NOTTING HILL ELECTRIC LIGHT COMPANY. 


The Directors’ report to December 31, 1891, states that the 
expenditure on capital account amounts to £67.845. The Company 
commenced to supply current to consumers at the end of May, 
1891 ; the revenue account, therefore, for a period of only seven 
months shows a debit balance of £617. 5s. 7d. The revenue 
account begins with a period of four months, during which most 
of the consumers were out of town, and but few houses were con- 
nected. The amount of electricity sold during the quarter ending 
December 31 was about four times as much as that of the previous 
quarter. The Company has constructed and laid 54 miles of 
culverts and pipes, into which have been placed 66 tons of 
copper strips and cable, the whole costing £26,794 6e. 8d., 
as shown in the capital account. These mains run past 
445 houses, which can be supplied practically without further 
delay, and opposite to 331 ditional houses, which can be 
supplied by simply crossing the roads. Of the 776 houses 
mentioned above only 77 were supplied by December 31, the 
number of lights installed being equivalent to 6,056 8-c.p. lamps. 
The Company has orders in hand hor a further 560 8-c.p. lamps, 
and is now in negotiation for many more in connection with the 
existing mains. It may, therefore, fairly be reckoned that the 
increase during the current year will be very considerable. In 
the case of the neighbouring Kensington and Knightsbridge 
Company, the increase last year was 12,873 8-c.p. lamps, or 50 per 
cent. over the total of the previous year. The Directors have con- 
tracted for an extension of the mains southward into the Phillimore 
district, where a considerable number of householders have promised 
to take current, 14 houses having been already wired in anticipa- 
tion. The cost of this extension will be paid for either by the 
issue of preference shares at par to the contractors, or by instal- 
ments which have been arranged for on terms convenient to the 
Company. A site for a battery station has also been secured in 
the Addison-road or S.W. district. The Directors propose to 
issue the remainder of the ordinary share capital in the form of 
6 per cent. ordinary preference shares. The object of this issue is 
to enable the Company to extend its mains to further remunerative 
portions of its area, and it is the intention of the Directors to give 
the present shareholders the first opportunity of taking their pro- 
portion of these shares. 


The fifth ordinary general meeting was held at Winchester 
House yesterday (Thursday), the chairman, Mr. Wm. Crookes, 
F.R.S., presiding. 

The report and accounts were approved and adopted on the 
motion of the Chairman, seconded by Mr. Franklin. 


COMPANIES' REPORTS. 
HOUSE-TO-HOUSE ELECTRIC LIGHT SUPPLY COMPANY. 


Directors: Henry Ramié Beeton (chairman), Joaquin de 
Galindez, Robert Arthur Germaine, Robert Hammond (managing 
director), William Francis Leese, William Page. Secretary: 
H. St. John Winkwortb. 

Third annual report of the Directors, with balance-sheet, for the 


ear ending December 31, 1891, to be presented to the share- 
olders at the ordinary general meeting to be held at the central 
station, Richmond-road, Kensington, on Tuesday next at 3 p.m. 
The revenue account shows a credit balance of £2.250. 9s. Id.; 
which, with the balance of £385. 15s. 8d., brought forward from 
the previous year, making a total of £2,636. 4s. 9d., is sufficient to 
cover 
Interest on £30,000 debentures.................... eT 
10 per cent. to be written off preliminary expenses... 
Proposed dividend of 7 per cent. on £1,710 preference 


£1,706 0 O0 
542 9 9 


shares ..... CE Or 113 9 7 
Leaving a balance to be carried forward of. 274 5 5 
£2,636 4 9 


During the past year the business of the Company has steadily 
increased, the number of 35-watt lamps attached to the Company’s 
circits on the lst January being 13,665, and on the 3lst December 
19,388. At the beginning of the year there were 248 houses con- 
nected, and at the end of the year 373. During the year a special 
unit of plant has been laid down, by means of which it is not only 
sible to supply a greater number of lamps, but the lighter load 
uring the period of minimum consumption is more economically 
dealt with. Important extensions of the Company's mains have also 
been carried out. Since the end of the year the Directors have 
allotted £12,290 of 7 per cent. preference shares, bringing the total 
preference capital issued up to £14,000, out of the proceeds of 
which it is proposed to lay down further plant to enable the 
Company to cope with its increasing business, and, as the new 
business will probably entail but little addition to the standing 
charges, it may be confidently anticipated that the profits for the 7 
current year will show a substantial improvement on those of 


1891. The following is a comparative statement for the past two 
years : 

Working expenses. Revenue. 

1890. 1891. 1890. 1881. 

4 s.d. K s. d. £ s.d. E sd. 
1,9210 7 3,118 29 Jan. l to June 30 1,37367 3,8880 6 


2,703 5 10 


4.624 6 5 6,007 15 2 Very foggy Dec. 5,0109 2 8, 328 3 11 


An agreement, which, is hoped, will in future, provide a satis- 
factory addition to the profits earned at the West Brompton 
station, has been entered into with the Leeds and London Elec- 
trical Engineering Company, Limited, by which agreement that 
Company will carry on the business built up by the Company for 
the construction of central stations. The Directors have drawn 
no fees during the past year, but £200 has been paid to Mr. William 
Foge for special services. The Directors congratulate the share- 
holders upon the promising position of the Company’s business. 
Thanks are due to the Manager and staff who have so materially 
aided in placing the working of the enterprise on a satisfactory 
basis. During the past year Mr. W. F. Leese and Mr. Joaquin de 
Galindez have been elected directors, and their election 1s now 
brought forward for confirmation by the shareholders. Mr. H. R. 
Beeton and Mr. Robert Hammond retire by rotation, and offer 
themselves for re-election. At the meeting the shareholders will 
have to elect auditors for the ensuing year, and Messrs. Theobald 
Bros. and Miall, being eligible, offer themselves for re-election. 


CAPITAL ACCOUNT. 


The statement of share capital appropriated for the purposes of 
the House-to-House Electric Light Supply Order, 1889, shows that 
100 founders’ shares of £5 have been issued and paid up; 5,322 
ordinary shares of £5 each out of 13,900 have been issued, and are 
fully paid ; and 342 preference shares out of 6,000 of the same 
value. have been issued and are fully paid up, making the total 
share capital paid up £28,820, and the total remaining unissued 
£71,180, out of the £100,000 authorised. The loan capital 
authorised is £30,000, all of which has been obtained by the issue 
of 6 per cent. debentures, convertible into ordinary shares. The 
total capital received to December, 1891, was therefore £58,820. 


2,889 12 5 July 1 to Dec. 31 °3,637 27 4,490 3 5 


| Dr. Total Expenditure to December 31, 1891. £ s. d. 
Lands, including law charges incidental to acqui- 

CC ²ĩÜDm (y k 56 10 6 
Buildings, £8,272. 17s. 5d. (less transfer to mains, 

% ⁰·àAiAq S Datus a keen tus 7,862 0 4 
brdgprle Tc 18,21 5 1 
Mains, including cost of laying the mains, £11,786 

28. 9d. (add transfer from buildings, £582. 2s. Id.) 16,151 5 10 
Transformers, motors, et enne nene 3,048 19 1 
p HE 2,272 10 11 
Electrical instruments, tools, et ꝗ 628 7 4 
Purchase of right of user of patents or patent rights 

and covenants with Managing Director. 7,000 0 0 
Cost of license, provisional order, et 1.537 7 7 
Office Pon. PT 97 14 10 

Total expenditure ....................... £58,376 1 6 
Balance of capital account . 44318 6 
£58,820 0 0 

Cr. Total Receipts to December 31, 1891. £ s. d. 
Ordinary shares of £5 eaccckckcuunununut . 26,610 0 O 
Founders’ shares of £5 each . 500 0 0 
Preference shares of £5 each . 1.710 0 0 
ld rl Meet nm 30,000 0 0 

£58,820 0 0 
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Dr. GENERAL BALANCE-SHEET. £ s.d. 
Capital—8,322 ordinary shares of £5 £41,610 0 0 
100 founders’ shares of £5 each  . ... 500 0 0 
342 preference shares of £5 each ...... 1,710 0 0 
—— 43,820 0 0 
Temporary loan (since repaid).. )))) . 3,000 0 0 
300 debentures of £100 eacchhhh . q. „000 0 0 
Sundry creditors on open account ......... 7,044 15 1 
Bills payablllllllllll!Uñu!]MV]⁊]²Fj . . 3,538 2 5 
Net revenue account — balance at credit thereof 387 15 0 
£88,490 12 6 
T. £ s. d. £ s. d. 
Capital account: Amount expended for works as 
per account abi . 58,376 1 6 
Construction business development account : 
As per last balance-sheet .. ......... ,831 17 1 
Accounts for law and parliamentary 
charges, etc., since rendered. 9,514 2 
i 17,345 19 7 
Preliminary expenses account as per 
last balance-sheet, £3,759. 5s. 11d., 
and transfer of foundation of busi- 
ness account, £1,709. 18s. 8d. ...... 5,469 4 7 
Less transfer of proportion to founder, 
£44. 68. 6d., and 10 per cent. of 
balance carried to net revenue 
account, £542. 98. WG.. 586 16 3 
. — ä — 4,882 8 4 
Debenture issue expenses 153 13 2 
Preference share issue expenses 76 17 10 
Suspense renewals account .............. esse 400 0 0 
Stores on hand at December 31, 1890 : 
COM cese eeri Sum Dn ete tees i os eqs 108 15 O 
Oils, waste, et 124 2 0 
Gederlll 1111 7 
— 304 8 7 
Sundry debtors for electricity supplied to December 
CCC ³˙¹’ö¹ mA ͤ ( 3,493 6 2 
Other debtors ... dm E 2,313 6 1 
Cash at bankers: 
Messrs. Glyn. Mills, and Co 1.002 13 3 
Alliance Bank (Earl's Court Branch) 103 17 5 
Cash in hand. ss 38 0 7 
— 1,14 11 3 


£88,490 12 6 


Dr. REVENUE ACCOUNT. £ s. d. £ s.d. 
A.—To Generation of Electricity. 
Coals“ or other fuel (including dues, 
carriage, unloading, storing and all 
expenses of placing the same on 
the works), oil, waste, water and 
engine-room stores £3,053. 18s. 7d. 
Less amount charged to ‘sundry 
debtors " for expenditure on experi- 
mente, running station for deputa- 
tions and other considerations, 
£458. la. 9d. .. . . 2,595 16 10 
Salaries of engineers, superintendents, 
and officers, and wages and gratui- 
ties at generating station ............ 1.7118 5 
Repairs and maintenance, as follows : 
uildings, engines, boilers, dyna. 
mos, exciters, transformers, motors, 
etc., other machinery, instruments, 
and tools, £827. 78. 2d., less aus- 
pense renewals account " transfer of 
expenditure on exceptional renewals, 
"cr 427 7 2 
Cartage of ashes 93 2 0 
— — — 4,827 14 5 
B.— To Distribution of Electricity. 
Repairs and maintenance of mains of all classes 123 0 7 
C. — To Rents, Rates, and Taxes. 
Rents payable................ ...... . 193 15 0 
Rates and takes 200 18 3 
394 13 3 
D. — To Management Expenses. 
Directors' remuneration (special) ..... 200 0 
Stationery and printing .............. 38 3 5 
General ien charges 232 18 5 
Auditors of Company | .................... 21 0 0 
Collector's salary ..... ............... ..... 100 0 0 
593 1 10 


E. To Law and Parliamentary Charges. 
Law expenses ͥ 24 5 7 


Insurances 44 19 


Generation and distribution of electricity expenses 6, 007 15 2 


Sundries. 
Subscription Electrical Association 60 0 0 
Interest and discount account............ 9 19 8 


— — 69 19 8 
Balance carried to net revenue account... ......... ... 2,250 9 1 


* Average cost of coal £1. ls. 2d. per ton. 


£8,328 3 11 


Cr. £ s. d, £ s. d. 
Sale of electricity per meter at 8d. per B. T. U. (less 


%0%0%000ôôÄ˙ĩ˙¹ĩrü ß cao Esa SEP ERA UE T 7,074 14 6 
Rental of meters and other apparatus on consumers’ 
[quii s E : 514 15 2 
Transfer fees eee i 0 12 
Studentes’ instruction account ......... 138 1 9 
— —— 138 14 3 
£8,328 3 11 
Dr. Net REVENUE ACCOUNT. £. s.d. 
Interest on debentures paid and accrued to date ... 1,706 0 0 
Amount written off preliminary expenses account... 5412 9 9 
Balance carried to general balance-sheet .............. 387 15 0 
£2,636 4 9 
Cr. £ s. d. 
Balance brought from revenue account.................. 2,250 9 1 
Balance from last account eere 385 15 8 
£2,636 4 9 


NEW COMPANIES REGISTERED. 


Electric Lighting and General Development Syndicate, 
Limited.—-Registered by C. W. and H. B. Taylor, 31, Crutched- 
friars, E.C., with a capital of £700 in £10 shares. The objects for 
which this Company is established are sufficiently indicated by the 
title. There shall not be less than three Directors. The first are 
E. J. Rhodes and G. Morrison. Remuneration, 2 per cent. on the 
net profits of the Company. 


— a — — — ———— — ——À—ÓA 


BUSINESS NOTES. 


Western and Brazilian Telegraph Company. — The receipts 
for last week, after deducting 17 per cent. payable to the London 
Platino-Brazilian Company, were £3, 106. 

City and South London Railway.—The receipts for the week 
ending 27th March were £818, against £702 for the corresponding 
pert of last year, showing an increase of £116. The receipts for 
ast week show a decrease of £79 as compared with those for the 
week ending March 20. 

Anglo-American Telegraph Company.—The Directors have 
declared an interim dividend for the quarter ending March 31 of 
128. 6d. per cent. on the ordinary and 2hs. per cent. on the pre- 
ferred stock, less income tax, payable on April 30 to the stock- 
holders registered on the books of the Company on March 31, 1892. 

Spanish National Submarine Telegraph Company. — In 
accordance with a resolution passed at a meeting of the share- 
holders held on Tuesday last, a balance dividend for 1891 of 14 per 
cent., of 3s. a share, is now payable. Holders of share warrants 
(to bearer) claiming this dividend must leave them at the Com- 
pany’s office, 106, Cannon-street, E.C., where the dividend will be 
payable; three clear days for examination. 

Change of Firm.— Messrs. W. R. Wynne and A. S. Barnard 
inform us that since the dissolution of the firm of Barnett, Wynne, 
and Barnard, they have commenced business at 72, Grey-street, 
street, Newcastle-on-Tyne, as electrical engineers, under the 
style of Wynne and Barnard. Having had entire charge of the 
electrical department of the late firm's businees, they refer to 
the work carried out by them in the past as a guarantee of ability. 
Their specialities are electric light installations for shipe, collieries, 
prae houses, etc., and the transmission of power by electricity 

or mining or other purposes. They also act as consulting elec- 
trical engineers, and test and report upon installations. 

Henley's Telegraph Works.—At the thirteenth 5 meeting 
of W. T. Henley’s Telegraph Works Company, held at the Cannon- 
street Hotel, on Thursday, 24th inst., the adoption of the report 
and accounts for the 12 months ended December 31, 1891, was 
moved by Mr. Sydney Gedge, M.P., seconded by Mr. Richard J. 
Jenkins, C.E., and carried unanimously. After writing off 
£6,757. 10s. from ship gear and patents, and providing £10,000 in 
reduction of '* B" debentures, dividends at the rate of 7 per cent. 
per annum on the preference shares and 5 per cent., free of income 
tax. on the ordinary shares were declared, and a balance of 
£11,731. Os. 3d. carried forward to current year’s account. 

Limited Liability.—It is stated that the firm of Hick, Har. 

ves, and Co., Soho Iron Works and Phenix Boiler Works, 
lton, who were established in 1832, have, for private family 
reasons, availed themselves of the Companies Act, and will there- 
fore henceforth be known as Hick, Hargreaves, and Co., Limited. 
This alteration will not make any difference in the management, 
and the business will be conducted on precisely the same lines as 
under the old firm.—The firm of Merryweather and Sons, the well- 
known makers of fire-extinguishing appliances, and who have also 
taken up Gordon's underground conduit tramway system, have 
adopted a similar course. None of the capital has offered to 
the public, however. 

Leeds Lighting.—Subscriptions were invited this week (the 
lista closed on Thursday) for 10,000 ordinary shares of £5 each in 
the Yorkshire House-to-House Electricity Company, Limited. 
The capital of the Company is 20,000 ordinary shares of this value 
and 100 founders’ shares, making a total capital of £100,000. Fifty 
founders’ shares were offered at par to the first 50 subscribers of 
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£500 worth of ordinary shares. The Directors of the Company 
are: Grosvenor Talbot, Southfield, Burley, Leeds (chairman) ; 
George Henry Crowther, civil engineer, Huddersfield; Robert 
William Eddison (John Fowler and Co., Leeds, Limited), engineer, 
Leeds; Robert Hudson, engineer, Gildersome Foundry, near 
Leeds ; Samuel Ingham (Illingworth, Ingham, and Co.), timber 
merchant, Leeds; Arthur Greenhow Lupton (Wm. Lupton and 
Co.), cloth manufacturer, Leeds ; John Thomas Pearson, Melmerby 
Hall, Thirsk. The Company holds a provisional order, giving it 
the right of supplying electricity throughout the whole of the 
borough of s, and was formed under the auspices of the 
House-to-House Electric Supply Company, which has borne all the 
expenses, including those attending the registration and obtaining 
the provisional order. The maximum price authorised to be 
pre daa is 8d. per unit. The Directors have secured the services 
of Messrs. Hammond and Co. as electrical engineers for the con- 
struction of the works. The registered office of the Company is 
32, Park-row, Leeds, and Mr. W. T. Green is the secretary. 


Sheffield Telephone Exchange and Electric Light Company. 
A special meeting of the shareholders of this Company was held 
on Wednesday at the Cutlers’ Hall, Sheffield, Alderman George 
Franklin presiding. The object of the meeting was to adopt and 
confirm a provisional agreement for the sale to the National Tele- 
phone Company of the telephone exchange and telephone business 
hitherto carried on by the Sheffield Company. The meeting having 
been informed of the proposed terms of purchase, unanimously 
approved of the arrangement. "The local company will now be at 
liberty to carry on its general electrical business, together with the 
supply of the electric light, which it has already undertaken and 
for which there is an increasing demand, and in connection 
with which a provisional order is now before Parliament, giving 
the Company increased powers. The terms of purchase by the 
National Company are such that the shareholders in the Sheffield 
Company will practically receive a return of the amount expended 
upon their telephone enterprise. It may be mentioned that the 
nominal capital of the local company is £100,000, with £43,000 
pes up he National Company take over the new telephone 

uildings at the bottom of Commercial-street, and a portion of 
the site, the Sheffield Company leasing the remainder of the land 
for electric light purposes. We understand that the National 
Company have accepted a stipulation that the rates in Sheffield 
for telephonic communication shall not be unduly increased—in 
other words, that the price shall not exceed £10 for the first mile, 
and proportionately for ger distances. Mr. William Johnson, 
secretary and engineer of the Sheffield Company, has been retained 
by the National Company as consulting engineer. The whole of 
e telephone staff is taken over on the terms now in existence. 


PROVISIONAL PATENTS, 1892. 


MARCH 21. 

5511. Means for arranging automatic shunt circuits for elec- 
trical purposes. William Snowdon Hedley, 53, Norfolk- 
square, Brighton. 

5515. Improved regulating devico for the carbons of electric 
arc lamps. Josef Jergle, 8, Quality-court, Chancery-lane, 
London. 

5526. Electrical apparatus for producing flashes. Siemens 
Brothers and Co., Limited, and Francis Gibson Baily, 28, 
Southampton-buildings, London. 

5598. Improvements in coin-freed telephone apparatus. Harold 
Sims Joseph Booth, 28, Southampton-buildings, London. 
(Charles Herman, France.) 

5546. Improvements in or connected with the eleotrolytic 
deposition of copper or other metals. Joseph Wilson 
Swan, 47, Lincolu's-inn-fields, London. 

Marcu 22. 

5579. Improvements in dynamo-electric machines and motors. 
in direct-current distribution, in leading in wires for 
incandesoent electric lamps, and in the insulation of 
clectric transformers. James Swinburne, Broom Hall 
Works, Teddington. 

5018, Improvements in alternate-current transformers. 
Thomas Boyden, Florence Villa, Old Dover-road, Black- 
heath, London. 

5634. Improvements in electrically-controlled elevators and 
switch mechanism for use therewith. James Yate 
Johnson, 47, Lincoln’s-inn-fields, London. (Nelson Hiss, 
United States.) (Complete specification. ) 

5645. Improvements in or connected with electric batteries. 
Lazarus Pyke and Edward Stephen Harris, 433, Strand, 
London. 

5652. Improvements in and relating to conduits for electric 
railway conductors. Henry Harris Lake, 45, Southampton- 
buildings, London. (The Thomson-Houston International 
Electric Company, United States.) (Complete specification. ) 

6654. Improvements in dynamo-electric machines. Antoine 
Charles Reignier, 23, Southampton-buildings, London. 
(Complete specification.) 

5655. An improved electric safety-lamp. John Price Rees, 11, 

Southampton-buildings, London. 

Maron 23. 

5712, Improvements in and oonnected with diaphragms of 
telephones. George Lee Anders and Walter Köttgen, 55, 
Chancery-lane, London. 


5732. Improvements in or connected with electric light 
fittings. James Aram Lea, James Francis Lea, and 
Arthur Henry Lea, 4, South-street, Finsbury, London. 

Improvements in connections for electric lighting. Hugo 
Hirst, 11, Furnival-street, Holborn, London. 

Improvements in electric meters. George Shann, 3, Park- 
row, Albert-gate, London. 

Switch for electrical circuits. Edward Hibberd Johnson, 23, 
Southampton-buildings, London. (Date applied for under 
Patentes Act, 1883, Sec. 103, 25th August, 1891, being date 
of application in United States. ) 

MARCH 24. 

Improvements in aro electric lamps. Henry Robert Low, 
28, Southampton. buildings, London. 

Improvements in microphones and in apparatus con- 
nected therewith. Sir Charles Stewart Forbes, Bart., 21, 
Finsbury-pavement, London. 

MARCH 25. 

An improved mothod of rapid tanning with the aid of 
electricity. Charles Krauss Falkenstein and Konrad Krauss 
Falkenstein, Homeleigh, Lanereost-road, Tulse Hill, London. 

. Improvements in or connected with telephone fittings. 

Ridley James Urquhart, 57, Barton-arcade, Manchester. 

. Improvements in or connected with holders or supports 
for the ear tubes of telephones. William Frederick 
Matthews, 27, Southampton-buildinge, Chancery-lane, 
London. 

Improvements in apparatus for adjusting and regulating 
the carbons of electric arc lamps. Emile Francois Marie 
Loevenbruck, 35, Southampton-buildings, London 

MARCH 26. 

Improvements in the construction of multipolar dynamo- 
electric machines. Wilfrid L. Spence, The Elms, Sey- 
mour-grove, Manchester. 

New accumulator battery for telegraph offices for military 
telegraphs in the field, also for lighting trams, omni- 
buses, carriages. Gaspare Sacco, 14, Leicester-place, 
London. 

Improvements relating to voltmeters. Frederick Brown, 
37, Chancery-lane, London. 


5735. 
5748 
5750. 


5812. 


5814. 


5899. 


5931. 


5933. 


5954. 


SPECIFICATIONS PUBLISHED. 


1880. 
678. Electric lamps. Edison. (Fourth edition.) 
1890. 
232. Electric motors, eto. Hopkinson and others. (Second 
edition. ) T 


. Secondary batteries. Miller. 
. Electrical batteries Bush and Doubleday. 
. Electrical signalling for railways. Attree. 
. Distributing electrical energy. De Ferranti. 
. Electric lampholders, etc. Royce. 
. Actuating hammering, eto., machinery by eleotricity. 
Bolton and Mountain. 
Driving dynamo-electric machines. Heaviside and others. 
Testing electric lighting conductors, etc. Salomona, 
Telegraph instrument. Bullock and Brown. 
Tools for electric linemen. Cuthbert. 
Storage batteries. Elieson. 
Electric lampposts, Lea. 
8048. Dynamo-electric generators. Kennedy. 
8845. Galvanic batteries. Haddan. (Cabanyes.) 
16958. Electric lighting, etc. conductors. Mavor and others. 
19968. Electric motors eto. Burt. 
1892. 
2016. Conduits for electrical cables, eto. Price. 
2026. Electric telephones. Lake ((irissinger and another.) 
2290. Electric riveting. Ries. 


7430. 
7433. 
7518. 
7531. 
7697. 
7728. 


COMPANIES’ STOCK AND SHARE LIST. 


| Price 
Name Paid. Wednes 
. 
FCC ²˙”Wꝛm. ³ĩ¹ꝛ1¹. y E A — 3i 
Fl...... ³ð — 24 
India Rubber, Gutta Percha & Telegraph Co. 10 204 
House - to-H oss . Z . 5 5 
Metropolitan Electric Suppfl . — 9 
London Electric Suppl. 5 l4 
Swan Unite!!! e eS ia ra 33 4 
S. i... wars — 8 
National Telephone .............. 4... eene 5 44 
Electric Construction. 10 6 
Westminster Eleetrie——U—⁊I q — 6 
Liverpool Electric Supplßßu v cise seeeeeees { : $ 
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NOTES. 


Adrianopolis.—A new tramway is to be established 
by the municipality at Adrianopolis. 

Deputations.—aA party of railway and other engineers 
visited the Crystal Palace on Thursday. 


World's Fair.—The electricity and machinery buildings 
are rapidly advancing towards completion. 


Clearing-house. — We understand that Mr. Geere 
Howard has received the contract for the lighting of the 
Clearing-house. 


Mansfield.—The Mansfield Town Council have had a 
very animated discussion with reference to the poor lighting 
of the public streets by gas. 


Royal Institution.— Before the Royal Institution 
to-night (Friday), at 9 o'clock, Prof. W. E. Ayrton, F.R.S., 
will read a paper on “ Electric Meters, Motors, and Money 
Matters." 


Manchester Ship Canal.—On and after June 1 the 
Ship Canal Passenger Steamer Syndicate will have a fleet of 
electric launches to let for private parties on the Manchester 
Ship Canal. 


Flying Machines.—The French Government have a 
dirigible balloon, ** La France," the driving power for the 
propeller being obtained from a motor worked by Renard's 
primary battery. 

Toynbee Hall.—The next of the science conferences 
wil be held on Wednesday, April 13, when a paper will 
be read on “Electrical Installations," by Mr. Reginald J. 
Jones, M. LE. E., A. M. I. C. E. 


Electric Traction.—4An interesting series of articles 
on various systems of electric traction have been appearing 
in the Glasgow Herald, and is being reprinted in book form 
by the General Electric Power and Traction Company. 


General Electric Power and Traction Company. 
We understand that Mr. Robert Macpherson has resigned 
his position as genera] manager of the company. This 
necessarily implies a reorganisation of directorate and staff. 


Coast Communication.—The Balloon Society have 
awarded the Merrett silver medal to Captain Benest, C.E., 
M. I. E. E., late of the Retriever telegraph ship, for his distin- 
guished services and his paper on “ Electric and Telephonic 
Coast Communication.” 


Atlantic Cables.—The United States’ Foreign Com- 
merce Committee of the House of Representatives has 
ordered a favourable report on the resolution to allow the 
French Paris-New York Telegraph Company to lay cables 
along the cost of North Carolina and Virginia. 


Manchester Cables.— The International Okonite 
Company, Limited, of Newton Heath, Manchester, and 
of Queen Victoria-street, London, have secured the contract 
from the Manchester Gas Committee for the electric mains 
for the Manchester central electric lighting station. 


Tempered Copper.—The largest copper foundry in 
the world is that of the Eureka Tempered Copper Com- 
pany, of North East, Pennsylvania. The tempered copper 
discovered by Mr. Almer Thomas is largely used for 
dynamo commutators and other parts of electrical apparatus. 


Electrical Instruments.— Messrs. Whittaker will 
issue, immediately, a fifth edition of Mr. Bottone’s work 
on electrical instrument making, revised, with additional 
chapters containing a few simple instructions for making 
a small arc lamp, an incandescent lamp, a current reverser, 
and so forth, 
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Telegraph Posts.— An application was granted at the 
meeting of the Highways Committee of the Norfolk County 
Council for permission to erect posts on the road to Yaxham, 
the county surveyor explaining, in answer to questions, that 
there was no royalty on telegraph poles, but there was on 
telephone poles. 


Edinburgh.—At a meeting of the sub-committee of 
the Edinburgh Town Council last week, the city law agent 
reported that it was quite within the right of the Corpora- 
tion to delegate their powers to a company. A report was 
submitted at the same time from the deputation who 
recently visited Glasgow on the subject. 


Australia Cables.—A Reuter’s telegram from Bris- 
bane says: * The French Government will pay £3,000 
towards the cost of laying the cable to New Caledonia, and 
New South Wales and Queensland £2,000 each. The cable 
will be laid in 18 months. The Queensland Government 
is to receive one-seventh of the charges." 


Rubber Trust.—It is stated that a gigantic rubber 
trust has been formed in New York, with a capital of 
50,000,000dols., and the extent of its operations and pros- 
pects of success may be estimated from the fact that it 
embraces every manufacturing and wholesale concern in 
the United States with one solitary exception. 


Florence.—The gas company of Florence is intending 
to establish a central electric lighting station, and has put a 
certain sum in reserve for this purpose. The municipality 
bas, it appears, already entered into competition with ita 
gas company, and the law has been invoked, the decision 
being against the town authorities, both in the first instance 
and on appeal. 


Electric Mail Service.—A hundred thousand dollars 
has been voted by the United States Congress for improved 
express mail service between New York and Brooklyn. 
The plans of Mr. A. Bryson, jun., of New York, are being 
considered for electric motor cars 6ft. long and about a foot 
square, driven electrically through a tube at the speed of 
100 miles an hour. 


Huddersfield Town Hall.—As will be seen from 
their advertisement, the Corporation of Huddersfield invite 
tenders for the electric wiring and electric light fittings for 
the Town Hall and Borough Offices. Specification and 
plans may be obtained from Mr. A. B. Mountain, borough 
electrical engineer, 1, Peel-street, to whom tenders must be 
addressed by Thursday, April 28. 


Nicaragua.—A concession has been granted by the 
Nicaraguan Government to Dr. Louis Cruz for the estab- 
lishment of a complete telegraphic service in Nicaragua. 
All the material will be admitted duty free, and no similar 
privilege will be granted during the continuance of the con- 
cession. In return the Government are to be furnished 
with 25 instruments and all connections free of expense. 


Compound-Winding Patent.—4As will be seen from 
the full report given elsewhere ef the judgment in the 
Scotch Courts in the case of the Anglo-American Brush 
Electric Light Corporation v. King, Brown, and Co., that 
decision on appeal has been made against the validity of 
the Brush patent, and therefore another extensive patent 
that of the compound winding of dynamos—is thrown open. 


Multiphase Currents and the Telephone.— 
The effect of the multiphase current on the telephone is 
much less than that of the simple alternating current, 
according to the account of experiments at Offenbach, 
published in the Neue Tageblutt. Conversations could be 
carried on when the telephone line was strung for a distance 
of five miles within 3ft, of the wires carrying the rotary 
current, 
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Fire Alarms for Chelmsford.—Chelmsford Town 


Council have adopted the recommendation of the Fire 


Brigade Committee that tenders be obtained for three 


alternative schemes for giving alarms of fire. The first 
provided for electric bells, the second for a telephone (from 
the police station to the pumping station), and the third 
for four strong fire alarms in various positions in the town. 


Incandescent Lamps. — As will be seen by their 
advertisement, the Edison and Swan Company announce 
that a discount of 10 per cent., with additional cash 
discount of 24 per cent., will be allowed to the trade on all 
incandescent lamps. In order to prevent underselling by 
anyone of the trade, this discount will be allowed only on 
the express condition that they do not allow more than 
5 per cent. discount to private customers 


Miners’ Lamps.—M. Donato Tommasi has been giving 
his attention to safety-lamps for miners, with special refer- 
ence to security in explosive mixtures. Contact of the 
terminals with the filament is made by means of an 
expanding bulb inside the outer envelope. This outer 
globe is pumped full of air and stopped by a tap. The 
lamp is put out by turning the tap, or by breaking either 
the inner or outer bulbs, by reason of the expansion of the 
flexible contact. 


Cheap Trips to the Crystal Palace.—The season 
of cheap trips, including admission, to the Electrical Exhibi- 
tion at the Crystal Palace has commenced, and is likely to 
prove very successful, That by which a number of inhabi- 
tants of Canterbury and other East Kent towns were 
enabled to visit the wonders of electricity last week seemed 
to be thoroughly enjoyed. Several members of the Dover 
Corporation took part in the excursion, and the Mayor of 
Canterbury, with about 100 citizens, aleo formed an impor- 
tant deputation. 

Dundee.—4A special meeting of the Electric Lighting 
Committee of the Gas Commission was held last week to 
consider plans of the buildings connected with the pro- 
posed electric light installation. Mr. Urquhart, of Messrs. 
Urquhart and Small, engineers, Westminster, the Board's 
consulting engineers, attended, and went over the plans 
with the committee, Several alterations regarding matters 
of detail were suggested, and it was ultimately agreed to 
submit the plans to Prof, Kennedy, who will report upon 
them to the Board. 


University Boat Race.— Electric boats will be well in 
evidence at the Oxford and Cambridge Boat Race on 
Saturday. The General Electric Traction Company will 
have several of their larger boats filled with visitors invited 
by Lord Albemarle and the directors. Mr. W.S. Sargeant 


will also have a barge near the winning-post at Mortlake, | 


as well as some launches, and wishes it to be understood 
that any electrical engineer (and lady) who wishes to attend 
would be welcomed. A line to his address at Chiswick 
would be advisable. If the weather lasts, this race should 
be a great success, 


Wimshurst Machine.—In the Wimshurst machine 
as at present constructed the polarity is left to chance, and 
the experimenter cannot tell in advance at which conductor 
it will be positive. Herr J. C. Pürthuer, of Vienna, finds 
that it is sufficient to rub one of the brushes strongly on the 
ebonite plate for positive electricity to appear on the same 
pole of the machine. The pressure, however, wears away 
the tinfoil at this place, and to obviate this a third brush 
is attached to the cross-arm, and the pressure of this on the 
ebonite can be increased without inconvenience until the 
polarity of the conductor remains the same. 

Burnley.—The Gas Committee of the Burnley Corpora- 
tion met on Thursday last week, when, at the suggestion of 


THE ELECTRICAL ENGINEER, APRIL 8, 1892. 


the Electric Lighting Sub-Committee, it was decided to 
recommend the Council to authorise the committee to obtain 
tenders for buildings, boilers, engines, and the necessary 
plant for the proposed electric lighting installation. The 
sub-committee do not intend to proceed with the work 
until the necessary authority for the borrowing of the 
money has been obtained from the Local Government 
Board, and this will in all probability take some little 
time. Inthe meantime detailed plans and specifications 
will be prepared. 

Journal.—The new number of the Journal of the 
Institution of Electrical Engineers (No. 96) has been 
issued, containing Prof. Ayrton's presidential address 
on "'Electrotechnies," together with photographs and 
plans of the technical schools referred to in the 
address. These include the Royal Technical High School, 
Charlottenburg, Berlin; the Montefiore Electrotechnical 
Institution at Liége; the Massachusetts Institute of Tech- 
nology, Boston ; Franklin Hall, Cornell Univerity, Ithaca; 


| and the Polytechnic, Zurich. The full list of officers and 


members of the Institution, and the index to vol. xx., are 
also issued by Messrs. Spon. 

Lane Fox Patents.—4A notice has been advertised 
that a petition to the Privy Council will be presented for 
the extension of the regulating patent No. 3,988, of 1878, 
granted to St. George Lane Fox, for a further term, and 
that the 9th of May next, or on such subsequent day as the 
Judicial Committee of her Majesty’s Privy Council shall 
appoint for that purpose, application will be made to that 
committee that a time may be fixed for the hearing of the 
matter of the petition; and any person desirous of being 
heard in opposition to the petition must enter a caveat 
to that effect in the Privy Council Office on or before the 
said 9th day of May next. The notice is issued by Messrs. 
Vandercom and Co., 23, Bush-lane, E.C., solicitors for the 
petitioners. 

Hull.—At a meeting of the Hull Corporation Electric 
Lighting Committee held last week, it was unanimously 
decided that, in consequence of the necessity for laying so 
many more yards of main by reason of the change of site, 
the committee recommends that the estimate for the instal- 
lation be increased by a further sum of £3,000. Tenders 
for the alterations and additions to the electric light station 


| were opened, and that of Mr. Grasby, Cumberland-street, 


for £2,864, was accepted. Mr. Bingley, the architect, had 
estimated that the cost would not exceed £2,300, and it 
was suggested that the Corporation should undertake the 
work themselves, but this fell through on it being pointed 
out that the borough engineer's department was full up 
with work, and that it was probable that considerable cost 
would have to be incurred in providing new and special 
plant for carrying on the work. 

Rothschild Electric Carriage.—An electric carriage 
has recently been constructed, the mechanical details of 
which were worked out at the Rothschild works, at 
St. Ouen, near Paris The motor was supplied by the 


Société pour la Transmission de la Force; it is of 3 h.p., 


running at 2,000 revolutions with 100 volts. Current is 
supplied by 48 accumulators, supplied by the Société pour 
le Travail Electrique des Metaux, weighing 8 kg. (17:61b.), 
each with a capacity of 10 amperes per kilogramme of 
useful plate. "Three different groupings can be given : four 
sets of 12 cells, giving 25 volts, corresponding to a speed 
of 34 kilometres (24 miles) an hour. Half-speed is obtained 
by two sets of 12 cells, giving a speed of 74 kilometres 
(say 41 miles); and with all cells in series a speed of 16:8 
kilometres (say 103 miles) an hour can be obtained. The 
carriage will run 35 to 40 kilometres (say 23 to 25 miles) 
with one charge. 
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Subways Bill.—The Select Committee continued last 
Friday the examination and discussion of the clauses of the 
London County Council (Subways) Bill. The clauses 
having been settled with the gas companies, an amendment 
was moved by the County Council to make the Bill take 
the form of a general Act, which could be incorporated in 
all future Acts relating to subways. The committee, 
however, regarding the provisions of the Bill as experi- 
mental, declined to insert the amendment, and in its place 
inserted a clause that the provisions of this Bill should not 
apply to any further subways unless expressly re-enacted. 
The effect of this decision is that the Bill now only applies 
to the existing nine subways already constructed in London. 
Other clauses having been considered, the Bill, which now 
contains but very little of the originally deposited Bill, was 
ordered to be reported to the House for third reading. 


Lynbridge.—A letter was read from Mr. Benn at the 
last meeting of the Lynmouth Local Board, stating that he 
was prepared to light Lynbridge with electric light, pro- 
vided the Board would enter into a 14 years’ contract. 
The Lighting Committee advised its acceptance; also Mr. 
J. Crocombe’s guarantee to provide £5 per annum towards 
the expenses of an arc electric light on the Rhine Tower at 
Lynmouth. Mr. Beck was of opinion that a 14 years’ 
term was too long, as there was a prospect of obtaining 
electric light at a much cheaper rate, as the different patents 
and royalties would soon be run out; he therefore considered 
that a seven years’ term would be sufficient. It was ex- 
plained that the expenses of laying a cable to Lynbridge 
would be considerable, and that Mr. Benn would not be 
willing to lay on the light without a contract for the 14 
years supply. The Lighting Committee's report was 
adopted 

London County Council.—The Highways Committee 
of the London County Council reported last week stating 
they had already suggested to the Board of Trade certain 
amendments in the model order which the Board proposed 
to adopt for use in cases where the local authorities apply 
for powers under the Electric Lighting Acts. Four such 
applications have been made this year ; and the Board of 
Trade has forwarded, for the Council's observations, two 
of the proposed orders—namely, those applied for by the 
Vestry of Hampstead and the Whitechapel District Board— 
in the form in which the Board proposes to issue them, 
nearly all the amendments suggested on behalf of the 
Council in the model form of order having been adopted. 
The committee have carefully examined these orders, which 
appear to be satisfactory, and recommend that the Board of 
Trade be informed that the Council approves of the form 
in which the Board proposes to issue the said orders. 


Lead-Covered Conduotors.— The substitution of 
lead instead of zinc for coating or galvanising conductors is 
advocated in an article in L’ Electricien. Zinc has certain 
disadvantages—tendency to form an alloy, high melting 
temperature, te -tency to flake off. Lead seems to be pre- 
ferable for certain reasons, and its application is similar to 
that of zinc. The objects are cleaned electrically, and 
immersed in an aqueous solution containing 10 per 
cent. of hydrochloric acid and 1 per cent. of hydro- 
fluoric acid, heated to 50deg. C. in a vessel coated with 
lead. They are connected to one pole of a dynamo as 
anode, the lead coating constituting the other pole. After 
this preparation they are dipped into lime-water of the 
same temperature, and then into an alloy of equal parts of 
zinc and tin in hydrochloric acid, which greatly favours 
the adherence of the melted lead, into which they are then 
dipped. The process is economical and is not confined in 
its advantage to iron or steel articles, but may be used for 
chemical and electrolytic vessels. The iron or steel wires 


Serving as protection in armoured cables, it is suggested, 
might be advantageously treated by this method in prefer 
ence to the ordinary galvanising process. 


Self-Discharge of Accumulators.—Dr. Kriigel, of 
Berlin, gives an account in the Elektrotechnische Zeitschrift 
of the result of some interesting and important 
observations upon the discharge of the negative plates of 
secondary cells on open circuit. The observations were 
carried out upon Tudor cells. In an installation it had 
been remarked that the capacity of a battery was much 
less than that guaranteed, and that the battery left by 
itself became discharged in a few hours. A careful examina- 
tion showed that the negative plates only were discharged, 
the metallic lead becoming oxidised with much disengage- 
ment of hydrogen. Other negative plates were put in 
their place after a strong charge, and the battery now acted 
well. Numerous tests and analyses showed that the cause 
was due to the presence of foreign metals dissolved in the 
electrolyte, which were deposited during charge on the 
negative plates, where they form couples with the reduced 
lead. In particular, on the acids giving this effect were 
found copper, arsenic, antimony, molybdenium, and 
platinum, the latter having a decided effect even if only in 
quantities of one-millionth. The manufacturers now only 
use the acid after having precipitated the metals by sulph- 
hydric acid. 


Hull Tramways.—Since the collapse some time ago 
of the negotiations between the Hull Corporation and a 
syndicate of gentlemen for the leasing to the latter of the 
Hull street tramway system, which the Corporation are 
arranging to take over from the existing company or 
companies, negotiations have been opened up with other 
gentlemen with a view to working the system on a lease, 
and a sub-committee of the Corporation have this week been 
in London, says the local paper, engaged in completing the 
preliminary agreement. This, it is understood, has been 
done, though at present everything is dependent upon 
whether the Corporation are willing to agree to the arrange- 
ment, which is only provisional. The terms of this have 
not yet been made public, but it is stated that they provide 
for the taking over of the whole of the tram lines of the 
town, the cars on a portion of which are now drawn by 
steam, the making of double lines in lieu of the present single 
line with sidings, and the leasing of the whole to a syndi- 
cate who will supply a four-minute service of electric cars. 
Such an arrangement, if the terms prove acceptable to the 
Corporation, will be regarded with satisfaction by the 
townspeople. 

Increasing Revenue. How electric companies can 
increase revenue without increasing their charges is the 
problem investigated by Mr. J. H. Babcock in the New 
York Electrical Engineer. By using the exhaust steam for 
heating houses and buildings, says Mr. Babcock, and quotes 
an example he has in his mind’s eye of an electric plant in 
a town of less than 20,000 inhabitants in which the oxhaust 
steam is thus used. The power station contains three 
boilers of 100 h.p. each, and oneof 150 h.p. The company 
has itself constructed four and a half miles of electric 
railway, which runs 18 hours out of the 24. It also does 
lighting, for which plant is in use 12 to 14 hours a day, so 
that some power is required throughout the whole day and 
night. Its exhaust steam the company circulates in 
24 miles of underground steam-pipes of 10in., 8in., 6in., 
5in., and 4in. diameter. In these a pressure of 12:15lb. of 
steam is carried; this produces a back pressure in the 
engines, and the boiler pressure is increased to this extent. 
The company has now 138 customers, paying an average of 
100dols. a season.” Meters are used. The income from 
this department is sufficient to pay 6 per cent. on 
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150,000dols., and the outlay for pipes was only one- 
quarter this amount. 


Utilisation of Water Power in France. — A 
scheme on a large scale for the utilisation of water power 
by electricity has been recently elaborated by the French 
Conseil d'Etat. A navigable canal is to be established 
between Jous and Lyons with water power from the 
Rhone, and the force of the waterfall which will be thus 
created will be used to distribute power by electricity. 
The work is to be carried out by a private combination of 
capitalists, amongst whom are MM. Chabriéres, Arlés, 
Demachy, Pila, de Reinach, and others, who will have the 
right during the concession to the sale of power and acces- 
sory products. In return the prefect will have control over 
the work and exploitation. No absolute monopoly, subven- 
tion, or guarantee is given. A limited company is to be 
formed six months after the passing of the project, which will 
spend 12 million francs on actual work. The charges by 
the departments through which the wires are led are not to 
exceed 5c. (4d.) per metre for two conductors, or 10c. (1d.) 
per metre above this. The Lyonnais district is rich in 
natural forces and in possibilities for their utilisation, and 
the scheme is understood to have the sanction of engineering 
and electrical experts. It does not appear to be decided 
whether alternating, rotary, or direct currents are to be 
used. 


Liverpool— Before the Liverpool City Council on 
Wednesday the minutes of the Watch Committee were dis- 
cussed. These contained a resolution that having considered 
the question of using the electric light in lieu of the present 
mode of lighting the city, the committee were of opinion 
that, having regard to the conditions of rapid development 
to which the system of electric light was now subject, it 
was not at present advisable to adopt the system 
in the city. Mr. Purcell congratulated the city 
engineer upon the concise and interesting report he 
had prepared on this subject. He should like to know 
why the engineer’s recommendation to try the experiment 
in a certain area had not been adopted by the committee. 
Mr. Duncan replied that the average cost of lamps in the 
city was £3. 3s. per lamp, but in the district marked out by 
the engineer the cost was as much as £5. 8s. per lamp. 
Considering that the cost would have to be defrayed 
by the whole of the ratepayers, and also remember- 
ing that this particular district was at the present 
time exceptionally well lighted, the committee did not 
see their way to carry out the engineer's suggestion. The 
committee had no desire to shelve the question. Elec- 
trical developments were going on every day, and as a 
large scheme was being tested in London, the committee 
thought it wise to wait until they ascertained by that 
experiment how much light was obtained, and at what 
additional cost. Mr. Brownhill thought the Council- 
chamber should be lighted by electricity ; the Mayor 
remarking that he had no doubt the chairman of the 
Finance Committee would take that into consideration. 
The recommendation was confirmed. 


Worcester.—A meeting of the Worcester City Council 
was held on Tuesday to consider the establishment of an 
electric lighting central station. Mr. Alderman Hill moved, 
That, subject to obtaining the sanction of the Local Govern- 
ment Board to the requisite Joan, this Council, is in favour 
of accepting the tender of the Brush Electrical Company for 
supplying electric light for the city, but delays the actual 
acceptance of the tender pending the receipt of a report from 
the Watch Committee as to the portion of the tender which 
should be accepted, and especially as to (1) whether pro- 
vision should be made for steam power only, or steam and 
water power combined ; and (2) should provision be made 


for street lighting.” Mr. G. H. Williamson secouded. Mr. 
Millington said that the Council would at present be voting 
in the dark, and moved that the members be supplied with 
copies of the tenders of the Brush and Storage systems. Mr. 
Chaplin seconded. After a long discussion, Mr. Millington’s 
amendment was carried by 21 votesto 15. The following is 
the list of figures and companies tendering—the abstract 
of the report on these we gave last week. The amounts 
are total cost of plant and mains, but do not include 
buildings : 


Electric Construction Company .............. . x £39,165 
Siemens Bros. and Cod: tt . 33,850 
Westinghouse ß ꝙ q ?.. q . 32,288 
Paterson and Cooper MUR 32, 
Woodhouse and Rawsoeͤnnn . ãß;ĩ q 29,119 
Crompton and Co ꝛ· l . . . . 29, 117 
Hammond and Co. and J. Fowler and Co. (jointly) ......... 24,82 
Laing, Wharton, and Down Syndicate 22,875 
Electrical Power Storage Compann . . . 21,249 
British Electric Installation Contractors. . . . 21,169 
Brush Electrical Engineering Company... . 1,005 


Messrs. Ferranti, we believe, only tendered on the basis of 
9,000 instead of 12,000 8-c.p. lamps. 


Leeds Electric Tramways.—The whole question of 
electric tramways must shortly be considered by the Leeds 
Corporation. It seems evident that the Leeds Tramways 
Company have decided to allow the lease of the lines now 
under its management to continue until the expiration in 
August next. The Wellington section of the ordinary 
tramway is being relaid, and the Headingley section, which 
was recently condemned by Major-General Hutchinson, has 
been put into a more satisfactory condition. Notwith- 
standing the delay in the transference of the company’s 
undertaking to the Corporation, the Council will 
before Jong have come to some arrangement as to 
the future working of the tramways, and in the considera- 
tion of this matter one of the most important factors will 
doubtless be the question as to whether the electric system 
shall be adopted on any of those lines now worked by horse 
or steam power. The electric tramways are already being 
extended by the continuation of the line from Green-road, 
along Beckett-street, and down to York-street to the 
junction of the latter thoroughfare with Kirkgate, near 
the Covered Market. The additional section has been 
temporarily leased to Mr. Graff Baker, the lessee of the 
Roundhay Park electric tramway. The work of laying 
down the roadway and putting up the poles and over- 
head wires is proceeding satisfactorily, the rails have 
been ordered, and it is expected that the extension will 
be completed by Whitsuntide. When that is done the 
electric tramway will form a direct connection between one 
of the busiest parts of the town and Roundhay Park, and 
will not only be serviceable to the numerous population 
living along the route, but to the townspeople going to and 
from the park, who would otherwise go by bus, or be 
obliged to change cars at Sheepscar. There has been some 
talk of extending the electric tramway at the Roundhay 
Park terminus by making a circular route along one of the 
new roads, but nothing definite has yet been settled in this 
direction. 


Blackpool,—The project of the Blackpool Corporation 
for the extension of the electric lighting is likely to have 
an immediate outcome. A comprehensive report of the 
investigations of the Electric Lighting Committee is to be 
submitted at the next Council meeting, in which the 
committee not only recommend the adoption of a complete 
installation for the town, but submit a definite system to 
proceed upon, a certain price to be charged, and full details 
for management and control of the works.—A meeting was 
held last week, at which Mr. Councillor Pearson addressed 
the Blackpool Tradesmen’s Association. The chairman 
(Mr. Councillor Heap) stated that the monopoly of the 
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Corporation would expire this year, and that unless they 
resolved to establish a complete installation private 
companies might step in. Mr. Councillor Pearson then 
explained the position. Three or four years ago a resolu- 
tion to obtain a provisional order was attempted, but 
defeated. Eventually an Electric Lighting Committee was 
formed, and this committee had collected ample informa- 
tion. A circular letter would shortly be issued by the town 
clerk to tradesmen and ratepayers, enquiring how many 
lampe would be required. The price had not yet been fixed, 
but it was not thought that it would be above 7d. per Board 
of Trade unit. The limit was 8d., and they would supply 
at 6d. if found possible. The average cost of wiring would 
be £1 per lamp, and at 8d. the outside limit, the charge would 
for current amount to less than 3d. per hour. With regard 
to arc lamps, he considered these suitable for shops and 
advertising purposes, and the committee had recently 
seen a very pretty lamp called the Midget, which came 
to about £5 per lamp first cost, and about £3 to £5 a year 
to burn. "The speaker stated that the committee intended 
to extend the lighting of the Promenade and some of the 
principal thoroughfares. The chairman thought the winter 
gardens and the theatres, circuses and large business places, 
would have the light at once. He estimated the cost of 
plant between £15,000 and £30,000, but did not think it 
would be less than £20,000. A resolution was carried 
that the meeting considered it the duty of the Corporation 
to install the light at Blackpool for public and private pur- 
poses, to prevent outside companies from obtaining powers. 


Dublin-Belfast Telephone. A project of great 
importance to Ireland was inaugurated on Tuesday at the 
Belfast Chamber of Commerce, when the National Tele- 
phone Company opened telephonic communication between 
Dublin and Belfast, which are upwards of 100 miles apart. 
A number of leading gentlemen witnessed the inaugural 
experiments, including the Mayor of Belfast, the President 
of the Belfast Chamber of Commerce, the Chairman of the 
Harbour Commissioners, and the Postmaster. The 
Mayor having been called to the chair, Alderman 
Connor, as chairman of the local board of the 
telephone company, made a short statement relative to the 
introduction of the telephone into Ireland and its establish- 
ment in Belfast. The first efficient instrument for exchange 
purposes was exhibited in Belfast in that Chamber just 12 
years ago, between the Chamber and the warehouse of 
Mesers. Ewart in Bedford-street. In April of that year an 
exchange was opened in Belfast, and about 50 subscribers 
were provided with telephonic communication. Before 
many months arrangements had to be made to increase the 
accommodation. The old switchboards were abandoned, and 
the multiple board of the Western Electrical Company of 
Chicago was introduced. Lines were made to Larne, Lurgan, 
Portadown, and elsewhere, but the demands continued 
to grow, and new premises had to be taken in High- 
street, and all the latest improvements placed there. 
In old days, the number of calls a day would be 300 
or 400 ; now they were about 7,500, or about 10 
calls for each subscriber. Most of these calls were 
made during three or four hours of the day. The line 
which had just been completed to Dublin was on the 
most approved principle, known as the metallic loop. The 
Telephone Company of Ireland had made special lines to 
Dundalk, Drogheda, and Castlebellingham. It was the 


intention of the company, after that line had been opened, | 


to afford the public an opportunity for one week of com- 
munication with Dublin free of charge, and so give them a 
more intimate idea of the possibilities which might yet accrue 
from a line of telephone. Congratulatory messages then 
passed between the Lord Mayor of Dublin and the Mayor of 


Belfast, arrangements having been made so that many of 
the visitors present could also hear the messages. The 
speaking was very distinct, and the whole ceremony 
exceedingly interesting. 


Non-Arcing Metals.—An interesting paper, appa- 
rently opening an investigation into a somewhat novel 
field, was read by Mr. Alexander J. Wurts before the 
American Institute of Electrical Engineers, on Lightning 
Arresters and the Discovery of Non-Arcing Metals.” Mr. 
Wurts wished to obtain a satisfactory lightning arrester, 
and the idea (emanating from Mr. Paul Winsor) was that if 
an arc was established in the neck of a bottle the rising of 
the heated air would break it. The advantage of a self- 
breaking arc would be for adaptation to lightning arresters, 
for in these a discharge sometimes establishes an arc 
over which the main circuit current is diverted. The 
first idea was carried out in practical form, and a 1,000- 
volt 4,000-light machine was short-circuited through such an 
arrester 400 times without deterioration. For an arc-light 
circuit he adopted the idea of a pivoted carbon contact 
passing into a chamber in which, if an arc were established, 
the air expanded and blew the contact over into the 
adjacent chamber, where it nearly touched another contact, 
thus breaking the arc, but resetting the arrester. These 
acted on a non-inductive circuit. He next tried some 
experiments with a belt giving off frictional electricity: 
Stretching a wire parallel to the belt, beautiful purple 
streamers were given as an aurora to the wire. Sparks 
issued from the wire if insulated, but not if one end were 
grounded. Then a second wire was stretched parallel to 
the first and grounded ; thereupon no action was experi- 
enced in the first. Soon after he learned that an overhead 
grounded wire had been used to advantage, and was sur- 
prised that it was not more in general use. He next tried 
some experiments that are certainly novel, which we will 
briefly describe, necessarily much condensed. An inter- 
rupter was made of sa w-edged carbon with in. air gap on 
a 1,000-volt circuit, combined with instantaneous break and 
remake contrivance. The air gap was bridged by tinfoil, 


and the switch turned. An arc formed, the device acted, 


and the arc stopped, but immediately went on again, due 
to the rush of current across air gap to the white-heated 
carbons. The discharger was now made of three solid brass 
rods, having air gap of Prin. The result was a success, the 
spark being insignificant. But with large bars, 24in. diameter, 
the bars of metal were melted like wax. He investigated 
this interesting result—the smaller bars again gave an arc 
no bigger than a pea. To make a long story short, Mr. 
Wurts found the difference was not in size nor physical 
structure, but their composition—bars containing tin and 
copper acted badly, bars containing zinc and copper broke 
the arc at once. Dischargers were made of hard steel, hard- 
drawn copper, aluminium bronze, and aluminium—all of 
which failed. The next tested was zinc, which was most 
successful. Tin and nickel failed—tin making a splendid 
fiery display. Antimony worked perfectly. The theory 
advanced is that zinc and antimony chokes the air gap 
with vapours of high resistance, and so stops the arc. The 
chemical properties of zinc and antimony were compared 
with the others tested, and it was seen that of these latter 
none were in the zinc group according to Mendelejeff's 
grouping. The other metals in the zinc yroup are 
cadmium, mercury, and magnesium. Cadmium was found 
non-arcing. Manganese also, curiously enough, is non- 
arcing at low E.M.F. (100 volts), but took fire, as expected, at 
250. Mercury, in the form of a copper amalgam, was the 
most successful of all. Currents of 1,000 volts were used 
in all tests except in that of magnesium. A practical non- 
arcing discharger is made by Mr. Wurts ọn = " 
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THE CRYSTAL PALACE EXHIBITION. 


DIRECT-CURRENT DYNAMOS.—IIL 
BY R. W. WEEKES, WHIT.SCH. 


Construction of Commutators.— The insulation ot the com- 
mutator segments has been much improved of late years. 
The first makers of dynamos used asbestos sheet or vul- 
canised fibre to insulate the commutator parts, but these 
were found to have neither the mechanical or electrical 
properties required. 

hen the dynamo was placed in a situation exposed to 
damp air, the asbestos absorbed the moisture, thus ruining 
the insulation. The mechanical failing was due to tho soft 
character of the material. It always wore away more 
quickly than the metal, and so left grooves in which dirt 
and copper dust accumulated. This failing made it difficult 
to keep a good surface on the commutator. A file could 
not be used without filling up the grooves, and if the com- 
mutator was turned up in the lathe the edges of the strips 
were almost sure to burr over and short-circuit. 

It may be that these difficulties were increased by the 
sparking which occurred in these early machines, but I 
think that asbestos will never come into favour again for 
this purpose. Mica is now always used, and it successfully 
overcomes the above-mentioned faults. It also has a special 
value as a lubricator, and helps to maintain that burnished 
surface on the commutator which is the pride of dynamo 
attendants. 


Fic. 19. 


The sparking at the brushes has been overcome by 
improvements in the design, chiefly by the use of very 
Strong magnetic fields, and correspondingly few turns of 
armature conductor. Also the number of commutator seg- 
ments has been increased, and thus the self-induction of the 
part of the conductor short-circuited while passing under the 

rush has been diminished very much The best material 
to use for the segments is still a matter undecided. 

At first cast brass was used, then rolled copper of the 


Fic. 20. 


desired section replaced this, and now there is a tendeney to 
revert to castings, the metal used being copper, or as nearly 
pure copper as it is possible to cast. The casting has the 
advantage of enabling the lug to be made in one piece 
with the segment, and the makers who use them say that 
uniform wear can be obtained if the selection of the 
metal is carefully attended to. The drawn copper strip 
has the recommendation of having passed a loug trial 
successfully, and will not be disp easily. The cast- 
brass commutator is still used by one or two makers. 

The connection of the conductor to the commutator is 
effected by soldering by all the English makers, but the 


screw connection is still used in the dynamos imported by 
Mesers. Laing, Wharton, and Down. T 

Methods of Holding the S .— The first essential is 
that the segments should be gripped so that the strain 
tends to force them together more closely. This is 
generally done, Figs. 19 and 20, by two conical surfaces, one 
at either end of the commutator. This by itself is not 
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sufficient to prevent displacement, as a blow will drive 
one segment in below the others. Many firms use this 
method of holding the parte, but their arrangements to 
prevent this latter fault differ slightly. 

Messrs. J. H. Holmes and Co. have adopted a hard wood 
ring turned to fit the inside of the commutator, as shown 
in Fig. 19. This ring need not be a fit on the commutator 
centre. Messrs. Siemens Bros. and Co. fit the segment 
directly on to the centre, Fig. 22, and insulate with mica. 
In this case the mica is inserted in slots in the commutator 
centre, and small pieces are placed under each segment. 
Many other firms adopt somewhat the same arrange- 


ments of supporting the segments on the centre, except as 
regards this latter detail. The cones are usually insulated 
with fibre, but asbestos saturated with varnish, after having 
been pressed into shape, answers well. Mica is sometimes 
used, but it is difficult to get uniform insulation by sticking 
pieces together round the cone. 

Another method of preventing the displacement of a 
single strip, is that used by Messrs. Johnson and 
Phillips, Fig. 20. The segments are keyed together 
by the ring of insulation, shown black in the sketch. 
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Fig, 23. 


This is usually fibre or ebonite, and while making an effec- 
tive tie, it does not prevent the cones binding the whole 
commutator together. 

The double cone, Fig. 21, is still used, but it has only 
the advantage of complying with the last requirement. 
The centre requires most accurate fitting, and then does 
not put any inward pressure on the segments to bind them 
together. The Electric Construction Corporation have dis- 

nsed with cones, and use large flat surfaces, Fig. 23. 

e ends are insulated with fibre, and the centre is made a 
driving fit over the projecting pieces, so as to bind them 
together. 


into use, and the great majority of the machines in the 
Exhibition are fitted with them. The material used is 
either brass or copper gauze, and some makers claim that 
the brass brush runs cooler on copper commutators. 
Carbon brushes are not shown in use in any of the 
dynamos, and I hear that it is difficult to get them to run 
cool while taking off the same current as the copper 
brushes. This does not, however, detract from their 
usefulness in tramear and other motor work. 

It is difficult to measure even approximately the surface 
of the brush in contact with the commutator, and so I have 
taken the cross-section of the brush in the following list. 


Approxi 
mate sec 
cand uii Brush 
em — Current. en 
sq. in. 
1°12 cop) uze 
225 jambon 
2:25 LE] LE 
15 brass „ 
2-64 brass T 
6:00 copper „ 


From this it will be seen that a density of 250 amperes 
per square inch is about the general practice, as all these 
machines run without heating at the brushes; at full load 
this is an ample allowance. 


Bearings.—This subject has been so well investigated by 
mechanical engineers that the proportions required to 
ensure cool running are now well known. There is a great 
uniformity in the general design of the dynamo bearings 
exhibited, and the length is usually three to three and 
a half times the diameter of the shaft. The question of 
the number of bearings to be used in a direct-coupled 
plant is still open. 

The practice of coupling the armature directly on to 
the shaft outside the engine bearing, and so dispensing with 
the second dynamo bearing, is the most general plan. 
The advantages of this are that it is more easy to get 
p alignment in three bearings than in four, and the 

of the whole plant can be reduced considerably. 


This reduction of floor space is of special value when the | 
plant is to be used for shiplighting. The chief disad- | 


is that any vibration of the engine due to 

etc., is communicated to the armature, and may 
evelop a fault. The introduction of the second 
dynamo bearing helps to reduce this, With the disc type 
of armature the effect of vibration is apt to cause contact 
between the poles and the revolving armature. Hence 
the makers of this type invariably use the fourth 
bearing. To make up for any difficulty in alignment, and 


van 
knocki 
in time 
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Brusſies.— The gauze brushes have now come generally 


where they fit into the 


3343 


to prevent still more the transmission of the vibration of 


the engine to the armature, the Brush Company have 


. the Raworth flexible coupling, Figs. 24 and 25. 
18 


ractically consists of two flexible drag links. 
Then if the shafts should be parallel, but a little out of 
line, the links act as in the case of an ordinary drag link 
and prevent any undue strain. Any want of. alignment 


in any direction not parallel to the engine shaft is taken 


up by flexibility of the steel spring ing the links. 

is firm also show a somewhat similar coupling with 
solid links, but this does not answer so well as the above, 
as it compensates only when the shafts are parallel. Any 
other error gives rise to strains in the links. 

The other coupling illustrated is an insulated one, manu- 
factured by J. H. Holmes and Co. for their shiplighting plant, 
Fig. 26. This is for use with the single-wire system of ship- 
lighting. With this system, when one terminal and the 
armature core are both connected to the ship, there is more 
likelihood " à cid des 2 to the — To 
overcome this possibility, the coupling is competely insu- 
lated, as shown. The hard disc fitting inside ensures that 


| one half of the coupling shall be concentric with the 


other half. The dynamo bearing is also insulated, so 
25 brici is no electrical connection between the core and 
e 
‘Adjustable vies et a firms show dynamos fitted 
it soc ment in the bearing to 
ensure evenness of wear. e Electric Construction 
Corporation use them in their motor-generator. The 


outsides of the gunmetal bushes have a spherical surface 
pedestal, and so allow the shaft to 
adjust the brasses till they are in line. This answers well 
in a belt-driven machine or a motor-generator. The 


other firm, Messrs. Ronald Scott and Co., use a similar 
device in a direct-coupled dynamo, and it is very doubtful 
if they gain any practical advantage by so doing. 
When one end of the shaft is fixed the ball bearing 


cannot adjust for any error, except in a Weiss pons, 
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and errors of level are very likely to be introduced which 
cannot be compensated for. 

The sight-feed 5 of lubrication is most generally 
shown, but the Electric Construction Corporation have a 
poos self-oiling gear attached to their motor-generators. 

t consists of a small force-pump fixed above the bearing 

and driven from an eccentric turned on the end of the 
shaft. The oil is delivered, as usual, to the upper side of 
the bearing. The oil, after passing the bearing, is drained 
off into an oil filter which is fitted in a recess in the frame 
of tbe machine. The circulation is good, and the filter 
must work well, as the same oil is used that was put in 
when the Exhibition was opened. The arrangement should 
ensure cool working when, as is intended, the motor- 
generator is placed in a sub-station without an attendant 
to look after it. 

The Brush Company have a somewhat similar system, 
but that is fitted to a Mordey alternator, and will be 
described under that head. 


THE RIES AND HENDERSON SYSTEM OF ELECTRICAL 
RIVETING. 


The American electrical papers recently published the 
text of an important decision rendered by the United 


States Commissioner of Patents in the interference pro- 
ceedings which have been pending for some years past 
between Mr. Elias E. Ries, of Baltimore, Md., and Prof. 
Elihu Thomson, of Lynn, Mass., in which the commissioner 
sustains, on final appeal, the original decision of the 
examiners of interference awarding the priority of invention 
on the broad art of electrical riveting, and for the apparatus 
for practising this art, to Mr. Elias E. Ries. 

e interference proceedings were hotly contested on 
both sides, and brought together some of the best legal 
talent in the States, and the decision rendered gave Mr. Ries 
a virtual monopoly of the electrical riveting industry in 
America. Patents covering this system have also been 
taken out in England and newer by Mr. Ries, who has 
done a large amount of work in connection with electric 
riveting and electrical welding in its various branches. He 
has also filed application for some very important detail 

tents in conjunction with his system of electrical riveting. 

e would refer parties wishing to look further into this 
matter to Mr. W. J. Hammer, who is the representative of 
the interests of Messrs. Ries and Henderson, at Stand 62, 
Crystal Palace. 

r. Ries has taken out a large number of important 
patents in connection with electric welding. It is doubtful 
if any field for the application of this system presents a 
more commercial aspect, or is destined to meet with a 
aes application than his system of electrical riveting. 
t has y been applied to a wide range of work, and 


is found for many purposes to be far superior, as well as 
more economical and rapid, than the ordinary methods of 
riveting now in use, in which the rivets are first heated to 
incandescence and then carried to and inserted in the holes 
in the which they are headed. The advantage of being able 
to insert the rivet cold and heating it while in place to the 
exact degree of „ required to obtain the best results, 
the facility with which the heat is localised and controlled 
in the electrical process, as well as the ease with which the 
current may be transmitted along the line of a structure 
being riveted to any point at which the riveter may be at 
work and there converted to produce the local heat effect 
required, are features that cannot fail to produce a marked 
revolution in this important industry. In the accompanying 
drawing, Fig. 1, is a side elevation of one form of 
riveting machine embodying the invention in which the 
generating or inductional transformer forms the integral 


part of the frame of the machine. Fig. 2 is the side 
elevation of another riveting machine embodying features 
of this invention. 


The Blackman Ventilating Company have several 
of their Blackman fans at the Crystal Palace, some driven 
by belting by means of small motors, and some combined 
with the motor as part of the fan itself. The latter form, 
of which we give an illustration, is worth a little attention 
from electrical engineers on account of the novel form of 
the motor employed. This is a multipolar motor with 
alternate poles in both field and armature, the armature 
being formed by the rim of the fan itself. There are only 
two brushes, and the motor runs on an exceedingly low 
consumption of current. The 3ft. fan showu at the Exhi- 
bition runs with one ampere at 107 volte, not very much 
more than is required for a 16-c.p. lamp. The 2ft. fan 
wil run at a very high rate, up to 450 revolutions 
with one ampere. This arrangement is the inven- 
tion of Mr. Watel, engineer to the company, and 
the motor makes a very light and efficient form. 
It is not claimed the design would be well for large 
motore, but for fans it seems excellent. The 3ft. motor 
weighs 4cwt. without the fan; the complete motor for the 
12in. fan weighs only 131b., and yet will work up to } h. 
without getting hot. The efficiency claimed is high ; it 
is stated to be over 90 per cent. These motors do not 
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get hot, partly because of the continual stream of air around 
them, and also because of the high resistance to which they 
are wound. The t problem was to get the armature to 
run at all successfully at this diameter. The plan adopted 
seems very satisfactory, and we understand over 150 of 
these fans have been sold since last autumn, principally 
for banks, restaurants, and accumulator ventilators. 
Various small improvements are being introduced, such 
as the use of cast-iron cored commutators instead of 
fibre. The motors are wound to go on any 
circuit, and amongst the places where they are in use 
are the Holborn Restaurant, where there are two 18in. fans, 
London and Brazilian Bank (one 24in. for accumulator- 
room); the Savoy Mansions have two, the Houses of 
Parliament have the same uumber, and the Admiralty have 
adopted their use after trial, and they are being fitted on 
board H.M.S. “ Royal Sovereign,” where two 24in. fans are 
used for ventilation. They can also equally well be used 
for warming, and the Royal Institution is an instance where 
one 2ft. Blackman fan is used for warming. It is an interest- 
ing and comforting fact to be able to state that the Blackman 
Ventilating Co. report a large amount of trade already 
from their exhibit at the Crystal Palace Exhibition. 
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Blackman Electric Fan. 


They find it the case with all exhibitions, and at the Paris 
Exhibition over 200 fans were ordered from their exhibit itself. 
All which is to show, for one thing, that exhibitions really 
are good for trade, and also that if the attention of the 
visitors is to be attracted, moving machinery of some kind 
is by far the best thing to do it. A striking show, if made 
moving, carries it own advertisement, and there is probably 
no one who has been to the exhibition who does not 
remember the rotating Blackman air propellers. 


THE ELECTRIC MOTOR: A PRACTICAL DESCRIP- 
TION OF THE MODERN DYNAMO MACHINE, 
MORE PARTICULARLY AS A MOTOR.* 


BY W. B. SAYERS. 


The object of the present paper is to describe the 
essential features of modern continuous-current dynamos, 
considered as motors, of the types more generally in use in 
this country—i.e., the ring and the drum types—in such a 
manner as to render their mode of operation, and the 
essential conditions of satisfactory working, clear to 
mechanical engineers. In spite of the many able papers 
that have been read before this and other societies on the 
subjects of the dynamo machine, the electrical transmission 
of power, and kindred topics, I am not aware of any which 
have aimed at quite the same object as I have in view. 
They have all, I think, treated the subject either so deeply 
as to be understood and appreciated only by specialists, or 


* Pa read before the Inatitution of Engineers and Ship- 
builders in Scotland. 


so superficially as not to amount to a practical description 
at all. I shall try and steer between these two extremes. 
If an engineer has to put down a motor for any pu he 
will naturally be shy of adopting one the Drindolso which 
is not at his finger ends, as 18 the principle of a steam, gas, 
or compressed-air motor. Every engineer understands the 
broad principles on which these motors work, even though 
the particular line of his profession has not led him to m 

a study of the 5 of steam, of compressed fluids or 
hydraulics, or of the points to be considered in designing 
an economical motor of any kind. I venture to hope, then, 
that this paper, with the 00 of the subject which I 
hope may follow, will do something to assist those who 
have no desire or no time to make a special study of elec- 
trical engineering, to get grounded, if I may so speak, in 
the broad principles upon which electric motors depend for 
their action. 

The conception of force impressed upon the piston of a 
steam or compressed air motor by fluid under pressure 
presents little or no difficulty to the mind. The force 
exerted by a fluid under pressure, or in rapid motion— 
though the fluid be invisible—is a phenomenon which is 
deprived of any trace of mystery by everyday experience. 
We frequently feel the force of the wind upon our bodies, 
or upon our umbrellas when we use them in a storm, and 
it requires no more than ordinary observation to tell us 
that air offers resistance to compression, and that, if com- 
pressed, it exerts force upon the sides of the vessel in 
which it is confined. But the force exerted upon a con- 
ductor in which an electric current is flowing, when the 
conductor is in a magnetic field, is a phenomenon for which 
there is no parallel in ordinary experience. The armature 
of an electric motor stands clear of the other of the 
machine, except at the bearings and brushes, and the torque 
is exerted upon it, across an air space, without the apparent 
intervention of any solid material. It is not suggested that 
the force is exerted without an intervening medium between 
the two bodies acted upon, or, in other words, that action 
is produced at a distance. How it is exerted or transmitted 
is a question the solution of which is undoubtedly involved 
in the question of the constitution and properties of the 
ether, a subject which is far beyond the province of my 
paper. 

The Elementary Principle on which the Electric Motor 
Depends.—Suppose this bar, which is one square inch in 
cross-section and 39-3T7in., or one metre, in length, to be 
made of H.C. copper, and to be connected at its two ends 
with some source of electric supply, and so to have an 
electric current of let us say 100 amperes flowing through 
it. The effect of this current upon the bar would be that 
it would tend somewhat feebly to set itself in a plane at 
right angles to the direction of the earth's magnetic field— 
which is indicated at any spot by the direction taken u 
by the “dipping needle —and there would be a small 
force acting upon it in a direction at right angles to the 
direction of the magnetic field and to the length 
of the bar. This force would be proportional to 
the strength of the field, to the length of the bar, 
and to the current flowing through the bar. The force 
would be due to the interaction of the electric current and 
the magnetic field. "The magnetic field which pervades the 
surface of the earth is a very weak one, only from robog 
to tyy Of the strength or intensity commonly obtain 
between the poles of a dynamo machine or electric motor. 

Fig. 1 represents an electromagnet which might be 
constructed to produce a magnetic field of about 10,000 
C.G.S. units in the air gap; this is about 20,000 times 
(roughly speaking) the strength of the earth’s magnetic 
field. tt is a somewhat more intense field than usually 
obtains in the interpolar space or air gap in a dynamo 
machine or electric motor, but it is a convenient value for 
our present purpose. 

The main body of the magnet would consist of a mass of 
wrought iron bent into the form of a link, and we will 
suppose it to be 39:3Tin., or one metre, deep—that is, one 
metre in the direction at right angles to the plane of the 
paper. Upon the two limbs of the mass, I have repre- 
sented 17 turns of copper bar, wound on helically. The 
iron mass is not a continuous loop, there is an air gap 79in., 
or two centimetres, wide. If we now suppose the copper 
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coils upon this mass of iron to be also connected with 
a supply source, and that a current of 1,000 amperes is 
thereby sent through them, the result would be that a 
magnetic flux would be produced through the iron mass 
and across the air gap of a density or a strength of 
about 10,000 C.G.S. units. That is to say, the magnetic field 
in the air gap, or interpolar space, would be rather mure than 
20,000 times as strong as the earth's magnetic field, which 
is a little under 0:5 C.G.S. units in this part of the world. 
If our metre bar carrying 1,000 ainperes were placed in 
this space as represented in the diagram, it would be acted 
on by a force of 105 dynes, which is equal to about 224lb., 
in a direction at right angles to its length, as indicated by 
the arrow. The force would be independent of the velocity 
or direction of movement of the bar, so long as the con- 
ditions were maintained. The reversal of direction either 
of the current or of the magnetic field would reverse the 
direction of the force. It is upon the interaction between 
a conductor carrying an electric current, and a powerful 
magnetic field produced by an electromagnet, such as I 
have exampled, that an electric motor depends for its 
driving force. As I have before said, the force is propor- 
tional to the product of the length of the bar, L, by the 
intensity of the magnetic field, I, by the strength of the 
current, C. Thus, if C is in amperes, I in C.G.S. units, 
and L in C.G.S. unite—that is, centimetres— 


OxIxL, force in dynes. 
10 
1,999 x 15000 x 100 = 108 dynes ; or 


1,000 x 10,000 x 100 x 2.2. 224lb. 
10 x 981 x 1, 000 


A motor in which the driving bars were of this size would 
be a large one, as electromotors go at present, and the 
current I have spoken of, 1,000 amperes, is a large one. 
Such a motor having such a current in the bars, and their 
connections forming what we should call the armature 
circuit, would, if the supply pressure were 100 volts 
(a common figure for low-pressure supply), deliver about 
230 h.p. and consume energy at the rate of about 205 
Board of Trade units per hour.* 

There is no absolute limit to the force which this bar 
could be caused to exert by increasing the strength of the 
current flowing through it, and the intensity of the 
magnetic field—for all practical purposes the limit of the 
latter is reached at about double the intensity we have 
assumed, or 20,000 units; but the current could be in- 
creased ad lib., and the bar caused thereby to tear itself 
from any supports that could be devised. But in practice 
the force I have given—i.e., 224lb.—is, roughly speaking, 
about the force which such a bar would be designed to 
exert in an economical motor when moderately loaded. 

I will now ask you to glance briefly at the two distinct 
conditions under which energy of motion can be produced 
by a bar or wire carrying an electric current in a magnetic 
field. I have said that a conductor 39-37in., or one metre, 
long, carrying 1,000 amperes in a magnetic field of 10,000 
C.G.S. units, would exert a force equal to about 224lb., 
which force would react upon the electromagnet producing 
the magnetic field. If we allowed the bar to move at the 
rate of 100ft. per minute, it would do work at the rate of 
22:500 foot-pounds per minute, or abont 2 h. p.; and, if we 
allowed it to move at 200ft. per minute, it would do work 
at the rate of 44:500 foot-pounds per minute, or 1j b.p., 
and so on; while if it were fixed so as merely to exert a 
static force, it would do no work at all Taking the last 
condition first —i. e., that in which the conductor is fixed 
the electric pressure or voltage required to produce 1,000 
amperes through the bar, and which would have to be 
supplied from the source from which the current was 
derived, would be very small indeed, about 0:025 volt, and 
merely due to the inherent resistance of the bar to the flow 


* The current in the armature conductors of any two-pole 
dynamo machine, whether as motor or generator, is half the total 
current passing. Hence the motor with 1,000 amperes in its con- 
ductors would take a total of 2,000 amperes, not reckoning the 
current required for exciting the magnets, which might be about 
$0 amperes, 


of the electric current. If now, however, we allowed the 
bar to move, its own motion in the magnetic field would 
create a back pressure against the supply current driving it, 
consequently more pressure would have to be forthcomin 
from the source of supply if the current of 1,000 amperes an 
force of 224lb. were to be maintained. The inexorable law 
of the conservation of energy is, of course, herein fulfilled. 
The back pressure created in the conductor per unit of 
length would be doubled if the velocity of the bar were to 
be allowed to double, and would, in fact, be proportional to 
the velocity. These are the conditions which obtain in 
what is known as the constant-current system ; in which 
system the pressure of supply is automatically varied, so 
as to keep the current constant under all normal demanda. 

The characteristic features with a constant current would 
be : (1) The force acting on the bar would be independent 
of the velocity at which it moved, and, in fact, would be 
constant ; (2) the work done would be proportional to the 
velocity at which the bar moved ; (3) the varying factor in 
the supply would be the pressure or voltage. 


SERIES MAGNET 


FIG. 1. 


The second condition is that under which a constant 
pressure or voltage is maintained at the two ends of the 
bar, instead of a constant current, being maintained through 
it, as in the first condition. The second is the condition 
which most frequently obtains in practice. It is charac- 
teristic of the constant: pressure system, and this is the system 
upon which electric energy is almost always distributed for 
lighting purposes, unless for arc lighting. 

The electromagnet represented in Fig. 1 would be 
adapted for the constant-current experiment, and would be 
termed by an electrician a “series” magnet. For the 
hypothetical experiment we are now about to consider it 
would be better to use a magnet such as is represented in 
Fig. 2. Instead of the heavy copper coils, two bobbins are 


SHUNT MAGNET i 


represented upon the magnet limbs. If these bobbins were 
wound with double-cotton covered high-conductivity copper 
wire of No. 11 S.W.G., and the ends connected one to 
either terminal of a constant-pressure supply of 100 volte 
pressure, the magnetic field produced in the air gap would 
be approximately the same as that produced by the 17 
turns of bar, with 1,000 amperes flowing through it, in 
the first experiment. When an electromagnet is excited 
by a small independent current caused by maintaining a 
constant difference of pressure between the two ends of 
the exciting coils, it is called a “shunt” magnet; when by 
passing the main or working current through its exciting 
coils, it is termed a “series” magnet; and when both 
methods are used in conjunction, the magnet is said to be 
“ compounded.” 

To proceed now with our second hypothetical experi- 
ment, using a shunt magnet, as represented in Fig. 2. 
Under normal conditions, if the bar were stationary, there 
would be no back pressure generated in it, ahd only tbe 
inherent resistance of the metallic conductor would limit 
the current which would flow if a difference of pressure 
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were maintained between the two ends. The back 
pressure which would be generated in our motor 
bar when moving at the rate of 100ft. 
a magnetic field of 10,000 C.G.S. units, would be 


= = volts, where V is the velocity in centimetres per 
second. As 100ft. per minute = — = 508 centi- 


100 x 10,000 x 100 x 30°48 | 

d. , a zx. . 

. 0:508 volt; 
and the corollary of this is that if we maintain a difference 
of electric pressure between the two ends a little in excess 
of this, the bar would be propelled through the magnetic 
field at the speed of 100ft. per minute. This would be a 
difficult experiment to make just in this form, because the 
bar would get out of the magnetic field in such a short 
time, but let us suppose that it could move a considerable 
distance without getting out of the field. As I have said, 
it would be propelled at the velocity of about 100ft. per 
minute. Through a considerable range this velocity would 
be maintained nearly independently of friction or any 
retarding force to which the bar might be subjected. This 
is an important fact, and will repay examination. 

The speed at which it would be propelled could not 
exceed 100ft. per minute, because if it did the back 
pressure generated in the bar would equal or exceed the 
supply pressure—which we are assuming to remain constant 
at 508 volt—and the result would be that the current 
would vanish or become reversed, and with it the driving 
force. Of course the bar might be forcibly held stationary, 
but if this were done, and if the difference of pressure could 
be maintained, which practically it could not, there would 
be a current of about 20,000 amperes through the bar, and 
it would exert a force of something like 24 tons. This 
approximation to constant velocity with constant pressure 
is due to the great increase in the driving force, which a 
small reduction in speed brings about. In a steam engine 
a similar result is of course obtained by means of a 

overnor; but in a constant-pressure, or "shunt," motor 
it is attained automatically. 

To return to the bar with a constant difference of pres- 
sure between its two ends of 508 volt. The electrical 


metres per secon 


resistance of the bar, if made of high-conductivity copper, | 


would be exceedingly small—about 000025 ohm. Suppos- 
ing it to be stationary in a magnetic field of 10,000 units, 
and the constant pressure of 508 volt to be turned on. 
If the bar were unobstructed it would appear to start off 
instantly at the normal velocity of nearly 100ft. per 
minute instead of gradually getting up speed, the reason 
being that though the current would not have time to reach 
the value of 20.000 amperes before the motion of the bar 
had materially reduced the active pressure by inducing back 
pressure, yet the initial force would be so great as to prac- 
tically amount to a blow, and would be so deftly adminis- 
tered as to start it just at the speed mentioned, so that the 
bar would appear to start off instantaneously at the ultimate 
speed of 100ít. per minute. 

If we suppose the force required to drive the bar alone 
against the friction of rubbing contacts, or whatever we 
might devise to maintain the difference of pressure, to be, 
say, ölb., the speed would be about j';th per cent. below 
what it would be if there were no y eem again, the 
driving force would increase at the rate of (roughly 
speaking) 50lb. for every 1 per cent. which the speed was 
reduced by compelling the bar to do work. 

It will fix ideas if we go through the simple calculation 
of these results. The force of blb., which we assume is 
required to drive the bar against the friction, would be 
produced by a current of 22 x 1,000 = 22:2 amperes. 
The amount of pressure required to cause this current 
through the bar is obtained by multiplying the current by 
the inherent resistance of the bar whit would be 000025 
ohm. We have then: 


22:2 x 000025 = ‘00056 volt. 


00055 volt is required to send the current of 22:2 amperes 
through the bar. Now, equilibrium will only be possible 
when the remaining ‘50745 volt of the supply pressure is 


opposed by an equal back pressure, and the back pressure 


| is proportional to the velocity of the bar. 
r minute, in | : 


508 - 00055 = 50745 volt; 
and 507 45 volt back pressure will be produced by a velocity 


of 55805 x 100 —99:89ft. per minute, at which speed the 
bar would run. If, now, we were to cause the bar to do 
work at the rate of about, say, 20,000 foot-pounds pet 
minute, the retarding force on the bar would be approxi- 
mately 205lb., or allowing a little extra for friction, say 
207:5lb. The current required to exert this force would be 
7 X 1,000 — 927 amperes. 
| 927 x 000025 = 0235 volt, 

which would be required to cause the current of 927 
amperes to flow through the conductor. This gives us a 
balance of 0-485 volt to be opposed by back pressure 
0:485 

558 * 100 = 95-7ft. per minute. 

To make the calculations strictly accurate, the rise of 
temperature of the bar caused by the current, and the 
disturbance which the current would cause in the magnetic 
field, would have to be taken into account; but the results 
obtained are sufficiently near the truth for our purpose. 

The characteristic features with the constant pressure 
would be: 1. The speed of the bar would be maintained 
nearly constant under normal loads. 2. The work done 
would be proportional to the load. 3. The varying factor 


| in the supply would be the current. 


( To be continued. ) 


AZORES CABLE. 


— 


The following despatch from the Times Lisbon correspon 
dent was refused transmission by the Portuguese telegraph 
authorities : 


“Lisbon, March 31. The question of the cables from 
Lisbon to the Azores and the United States is giving rise to 
serious comment. It is apenly stated that in non-fulfilling 
the contract signed with the British company the Govern- 
ment have committed a breach of faith, and that their 
reason for so acting was fear that the French would refuse 
to raise the loan mentioned in the proposals for the 
payment of the coupon in two years if they did not suc- 
ceed in obtaining the contract to lay the cables, Notwith- 
standing that the Government have repudiated the contract 
they signed, they still hold out hopes to the British company 


| of coming to an arrangement. I have reason to believe that 


the company, in order to lose no time, and to satisfy the 
demands of the Azorians, will immediately submit modified 
termstothe Governmentand request a prompt solution of the 
question. The proposals of the French company for 
laying the cables, which are published in the JDiario do 
Governo, do not contain advantageous terms. They are 
brief and vague, and are only conspicuous for the statement 
that in treating with them the Portuguese Government will 
be relieved of the stipulations of articles 37 and 38 of the 
contract with the British company prolonging the privileges 
accorded on March 19, 1890, to the Eastern Tele ph 
Company for 10 years. Not only was the contract with the 
British company signed by the Minister of Public Works, but 
it was AD. by the Parliamentary Committee appointed 
to report on it, and had not the Government pusillani- 
mously given way to the intervention of the French 
Government, it would have been immediately voted by the 
Cortes, as a large majority of the deputies were desirous of 
settling the matter at once. I understand that the British 
Government has been fully informed of the proceedings in 
this matter,” 


Edinburgh Exhibition.—At a meeting on Wednesday 
of the contributories of the Edinburgh International Exhi- 
bition of 1890, Mr. J. Robertson, the liquidator, stated 
that the creditors would receive something like 17s. 6d. in 
the £, but that it was quite certain that the mare-t--- 
would get nothing. 
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** EARTH.” 


Till the trial of the Lane Fox case we thought we 
understood the meaning of the term “earth,” but 
when, in answer to Mr. Justice Smith on the very first 
day of the trial, Prof. Perry stated that earth 
“ was the technical term for a return conductor, for a 
return however obtained—metal return wires were 
usually called earth "—preconceived notions were 
dispelled and chaos seemed nigh. When, further, 
the various witnesses on one side supported this con- 
tention, when some of the witnesses on the other 
side half-heartedly admitted it might be so, and the 
judge decided it was so, what could be said to the 
contrary. Galileo was convinced, except in the 
truthful aside, and we all know that a man con- 
vinced against his will is of the same opinion still.” 
Therefore, though it must be argued that we are 
legally convinced that earth in 1878 included 
" metallic returns," we do outside legal bounds 
remain equally convinced that the statement is 
utterly wrong, and absolutely contrary to the true 
facts of the case. We contend that up to the year 
1878 “ earth never included the idea of metallic 
return." On the contrary, its use excluded that 
idea. Let us look a little closer into this 
question. All the earlier telegraphic experiments 
were carried on with frictional electricity, and the 
earth was used as the return circuit" (Sabine, 
p. 35). The earlier experiments with voltaic elec- 
tricity all included the metallic return. It was not 
till Steinheil ‘‘ made the important discovery," that 
it was known to electricians ''that the earth might 
be used as part of the circuit of an electric current." 
This discovery was admitted—we had almost said 1s 
admitted—as '' one of the greatest contributions ever 
made to the progress of the telegraph.” As we have here- 
tofore understood it, it was a great discovery because it 
showed how to decrease the resistance of the circuit 
and the cost of conductors. It was something better 
than metal, and to be used instead of metal. From 
the time of Steinheil down at any rate to 1878— 
we are emphatic upon the point—''earth " was a 
term to indicate the soil of the globe as a something 
that could be used in a telegraphic circuit instead of 
a return metallic wire. Up to the year 1878 a 
thousand experiments were carried out in directions 
telegraphic, to a hundred in any other direction; but 
we now come to one place wherein earth was used 
in & peculiar manner, and in a manner which 
gives some credibility to opinions contrary to those 
we held—we hold. Experience in laboratory 
working soon convinced a man that “good earth” 
was not easily obtained—that is, good electric 
contact was not easily made by connecting up with 
the gas or water pipes, or by burying plates of metal. 
Besides, earth was scarcely or never a requisite 
iR laboratory work. Professors, lecturers, and 
masters explained that in their experiments they 
used & return wire instead of earth, and that 
in actual practical work such a wire would 
not be necessary, and would not be used, and 
for shortness sake the laboratory return was called 
“earth.” We do not imagine that one student in a 
million ever understood the laboratory “ earth to 
mean anything more than “we c get earth 
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without a deal of trouble; therefore we rig up an 
experiment to show results, though in actual 
practice the earth—.e., the soil, and the soil only 
would be used." There was not even a mental 
reservation that it might, under some circum- 
stances, include '' or equivalent metallic return." 
The metallic return meant the metallic return, 
and not a '' wire return," or an ‘earth return." 
“ Earth," then, prior to 1878, according to every 
book and periodical published, referred to something 
superseding metal, something better than metal. Yet 
because of its laboratory use for a makeshift return, 
we are to hold in 1892 that electricians up to 1878, 
when they used the term “ earth," included the use 
of ''metallc returns."  Steinheil, Bain, Jacobi, 
Matteucci, Arago, Wheatstone, and scores of other 
eminent electricians, all wrote and spoke to prove 
the “earth return” a better return than the metal 
return," and preferred the earth to the exclusion 
of “metal.” If it was better, it could not be 
equivalent. We should be surprised to hear even in 
law courts an argument put forward that because & 
patentee had discovered a better method of construct- 
ing & pump than all previous inventors, that therefore 
his apparatus included not only what he described, 
but every material that might be substituted for any 
part of it, even though the materials were worse for 
the purpose than that described. Does the claim 
for the use of ‘‘ soft metal" for bearings carry with 
it the use of every other material not so good as 
Soft metal, because the shaft in the shop is run on 
gunmetal bearings, or cast iron or steel? We hold, 
then, that earth always had a definite meaning, 
and one not including metal in any shape or form. 
“Earth,” in fact, meant something '' not metal," 
the metal being used only to obtain contact. Unfor- 
tunately, the legal fiat has gone forth, and henceforth 
the legal fiction will be quoted as fact—according to 
which “earth” is in future to mean “soil” and 
“insulated ” and “ bare metal," all or either. 


NOTTING HILL. 


We suppose the report of the directors of this 
company is about as unsatisfactory as any report ever 
issued. There is evidently & lack of business 
capacity about the board which it will be well if the 
shareholders set about to remedy before it is too 
late. Everything relating to the welfare of the 
company is put in the most indefinite manner. 
Comparisons are made with other and more flourish- 
ing companies which are wholly beside the mark, 
the wasteful expenditure is very large, and the 
certain prospects of increased revenue unsatisfactory. 
The directors hitherto seem to have been doing that 
which they ought not to have done and leaving undone 
that which they ought to have done ; in other words, 
expensive mains have been laid where there is no 
demand, and money is now wanted to lay mains 
where there is a demand. More harm has been 
done to electric lighting by such unbusiness-like 
methods than is pleasant to contemplate. Before 
large sums of money are expended there ought to be 
some indication of & return for such expenditure. 
Why, them, should £600 or £700 be expended in 


N 


running a main through a certain quarter 
before ascertaining whether a single householder 
would be likely to patronise the light? The 
loss on seven months’ working is admitted 
at £617, but it is stated that a good deal 
more current could be supplied with a very little 
Increase of expenditure. With this view we beg 
leave to differ. It is perfectly certain that fuel, 
cartage, oil, stores, proportion of salaries, repairs, 
and such like items will increase almost propor- 
tionately with increased current, and a simple arith- 
metical calculation will show the long lane this 
company will have to traverse under present 
conditions before much profit can be made. It 
will be necessary to have an average of from 30,000 
to 40,000 8-c.p. lamps on the circuit before the 
shareholders can hope for a dividend upon the 
existing capital, and if to obtain that number the 
existing capital has to be increased, so much the 
worse for the dividend. 


CORRESPONDENCE. 


t One man's word is no man's word, 
Justice needs that both be heard.” 


THE LANE FOX CASE. 


SIR, — In the recent case of Lane Fox v. Kensington and 
Knightsbridge Electric Light Company many of the 
witnesses, expert and otherwise, stated and tried to show 
that storage batteries do not regulate at all, or if they do, 
only momentarily. 

The following practical example may be of interest on 
this point: Some years ago we were called in to advise as 
to an electric light installation fitted in a lonely country 
house in the South of Scotland. The dynamo was run 
by an overshot waterwheel, but owing to the defective 
construction of the wheel (the buckets of which were 
too small and allowed the water to rush over until 
the buckets filled again), about twice every minute the 
wheel raced away, unless controlled by hand ; but on the 
first night of using tho light about 100 out of 150 lamps 
were burned up, owing to this over-running, and the 
dynamo machine broke down. It was tried again and again, 
with like results, and the whole installation was a failure, 
and was given up asa bad job, and not used for overa year. 
We advised a set of storage batteries and an automatic 
switch. The work was put into our hands, and we re- 
arranged the whole system ; we also put in one of our own 
dynamos, and from that day, over four years ago, the light 
has been in daily use and has been a great success. The 
fitting the storage cells at once cured the racing of the 
wheel, and the light is absolutely steady, so much so that is 
is not possible to say when it is being fed from the dynamo 
coupled with the storage batteries, or the storage batteries 
alone. Whilst charging, a fixed resistance is inserted between 
the lamps and charging current, and when the dynamo is 
switched off this resistance is automatically cut out, and 
the light is run from the cells for many hours, and there is 
no after regulation by switches. 

This case appears to us to quite disprove the contention 
that storage batteries do not regulate of themselves.— 
Yours, ete., HENRY F. JOEL AND Co. 


London, E.C., April 6, 1892. 


CRYSTAL PALACE ELECTRICAL EXHIBITION. 


SIR, —If the Hedgehog really intends to go one better 
and wipe the eye of the Sea Serpent he should be quick 
about it, as it will soon be time for all hands to pack up 
and clear out. — Yours, etc., X. 

P.S.—My wife says she saw a large red egg somewhere, 
and wondered whether the crane laid i 
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DYNAMO-ELECTRIC MACHINERY.* 
BY J. HOPKINSON, F.R.S., AND E. WILSON.f 


The following is intended as completion of a paper by 
Drs. J. and E. Hopkinson (Phi. Trans, 1886, page 
331). The motive is to verify by experiment theoretical 
results concerning the effect of the currents in the armature 
of dynamo machines on the amount and distribution of the 
magnetic field which were given in that paper, but which 
were left without verification. For the sake of complete- 
ness, part of the work is given over again. 

The two dynamos experimented upon were constructed 
by Messrs. Siemens Bros. and Co., and are identical, as far 
as it is possible to make them. They are mounted upon a 
common base-plate, their axles being coupled together, and 
ie referred to in this paper respectively as No. 1 and 

o. 2. 

Each dynamo has a single magnetic cireuit consisting of 


two vertical limbs extended at their lower extremities to | angle subtended by the pole-face 112deg., and we add a 


form the pole-pieces, and having their upper extremities 
connected by a yoke of rectangular section. Each limb, 
together with its pole-piece, is formed of a single forging 
of wrought iron. These forgings, as also that of the yoke, 
are built up of hammered scrap iron, aud afterwards care- 
fully annealed. Gunmetal castings bolted to the base- 
plate of the machine support the magnets. 

The magnetising coils on each limb consist of 16 layers 
of Soppa wire 2 mm. diameter, making a total of 3,968 
convolutions for each machine. The pole-pieces are bored 
out to receive the armature, leaving a gap above and 
below subtending an angle of 68deg. at the centre of 
the shaft. The opposing surfaces of the gap are 1:4 cm. 


pio 
he following table gives the leading dimensions of the 
machine : 


em. 
Length of magnet lid enn . 66°04 
Width of magnet limb.................. se sees 1143 
Breadth of magnet lid. 38˙10 
Length of yoke e b sese erento BOLO 
e eee. 
Drees yo nasi diode rien 11:43 
Distance between centres of limbs .. ...............s 23°50 
Bore of fields ......... TET ERI N gs epo TE de 21°21 
Depth of pole-piece |... roce rernm irrita 20-32 
Thickness of gunmetal bagsẽ 10°80 
VM 0E ED iasirixsaersere ua vom pw aot co à unu us evadat env os 125 


The armature core is built up of soft iron discs, No. 24 
B. W. G., which are held between two end- plates screwed on 
the shaft. | 

The following table gives the leading. dimensions of the 
armature : | 


cm. 
Diameter of ore eme mineros 18°41 
Diameter of shaft ........ 1... eere hon ROM 476 
Length ol OOTO eee EIE Et S denen’ 38°10 


* 


The core is wound longitudinally, according to the 
Hefner von Alteneck principle, with 208 bars made of 
copper strip each 9 mm. deep by 1'8 mm. thick. The 
commutator is formed of 52 hard-drawn copper segments 
insulated with mica, and the connections to the armature 
so made that the plane of commutation in the commutator 
is vertical when no current is passing through the armature. 

Each dynamo is intended for a normal output of 80 
amperes 140 volts, at 880 revolutions per minute. The 
resistance of the armature measured between opposite bars 
of the commutator is 0-042 ohm, and of each magnet coil 
13:3 ohms. 

In the machine, the armature core has a greater cross- 
section than the magnet cores, and consequently the magne- 
tising force used therein may be neglected. The yoke has 
the same section as the magnet cores, and is therefore 
included therein, as is also the pole-piece. T'he formula 
connecting the line integral of the magnetising force and 
the induction takes the short form 


* Paper read before the Royal Society. 

* It must not be supposed from his name not a ng in this 
short paper that my brother, Dr. E. Hopkinson, hase mints part 
in the earlier paper. He not only did the most laborious part 
of the experimental work, but contributed his proper share to 
whatever there may be of merit in the theoretical part of the 
paper.—1J. H. 


a 


I I 
i d: +l, f (D) 


A, 
where 


n is the number of turns round magnet. 

c is the current round magnet in absolute measure. 

/, the distance from iron of armature to rim of magnet. 

A, the corrected area of field. 

I the total induction through armature. 

l, the mean length of lines of magnetic force in magnets. 

À, the area of section of magnets. 

vthe ratio of induction in magnets to induction in 
armature. 

f the function which the magnetising force is of the 
induction in the case of the machine actually taken 
from Dr. J. Hopkinson on the “ Magnetisation of Iron," 
Phil. Trans., 1885, Figs. 4 and 5, Plate 17. 


In estimating A, we take the mean of the diameter of 
the core and of the bore of the magnets 19:8 em., and the 


fringe all round the area of the pole-face equal in width to 
the distance of the core from the pole-face. This is a 
wider fringe than was used in the earlier experiments 
(Phil. Trans., p. 337), because the form of the magnets differ 
slightly. The area, so estimated, is 906 sq. cm. 

l, is taken to be 108:8 cm. 

A, is 4355 sq. em. 

v was determined by the ballistic galvanometer to be 
1:47. It is to be expected that, as the core is actually 
greater in area than the magnets, v will be more nearly 
constant than in the earlier experiments. It was found to 
be constant within the limits of errors of observation. 

Referring to Diagram 1, the curve, C, is the curve x = 


Ej (52), and the straight line, B, is the curvez = 
8 


2K whilst the full line, D, is the characteristic curve 


2 
of the machine— 
dm 3 ud (25) 
* P. A, + 17 A, [] 


as given by calculation. 

The marks + indicate the results of actual observations 
on machine No. 1, and the marks 0 the results on machine 
No. 2, the total induction, I, being given by the equation : 


fa potential difference in volts x 10$ 
208 x revolutions per second 


Experiments made upon the power taken to drive the 
machine under different conditions show that it takes about 
250 watts more power to turn the armature at 660 revolu- 
tions when the magnets are normally excited than when 
they are not excited at all. The volume of the core is 
9,465 cubic centimetres, or in each complete cycle the 
250 x 10 
11 x 9,465 TUA erg 

The loss by hysteresis is about 13,000 (Phil. Trans., 1885, 
p. 463) if the reversals are made by variation of intensity 
of the magnetising force, and the iron is good wrought 
iron. This result is similar to that in the earlier paper 
(p. 352), where it is shown that the actual loss in the core, 
when magnetised, is greater than can be accounted for by 
the known value of hysteresis. 


Effects of the Current in the Armatwre.—Quoting from the 
Royal Society paper, p. 342, The currents in the fixed 
coils around the magnets are not the only magnetising 
forces applied in a dynamo machine; the currents in the 
moving coils of the armature have also their effect on the 
resultant field. There are, in general, two independent 
variables in a dynamo machine—the current around the 
magnets and the current in the armature—and the relation 
of E.M.F. to currents is fully represented by a surface. 
In well-constructed machines the effect of the latter is 
reduced toa minimum, but it can be by no means neglected, 
When a section of the armature coils is commutated it 
must inevitably be momentarily short-circui 
the time of commutation the field in which 


t Phil, Trans., p. 335. j 
7 
{ 


loss per cubic centimetré is 
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moving is other than feeble, a considerable current will | difference of the main brushes, and the speed of the 
arise in that section, accompanied by waste of power and | machine being also noted. 


destructive sparking. 


The results are given in Diagrams 2, 3, 4, and 5, in which 


"Suppose the commutation occurs at an angle A in | the ordinates are measured potential differences, and the 


advance of the symmetrical position between the fields, 
and that the total current through the armature be C, 
reckoned positive in the direction of the resultant E.M.F. 
of the machine —i. e., positive when the machine is used 
as a generator of electricity. Taking any closed line 
through magnets and armature, symmetrically drawn as 
ABCD EFA, it is obvious that the line integral of mag- 


netic force is diminished by the current in the armature 
included between angle A in front and angle A behind the 
plane of symmetry. If m be the number of convolutions 
of the armature, the value of this magnetising force is 


410 2 M 4A m Copposed to the magnetising force of 


the fixed coils on the magnets. Thus, if we know the lead 
of the brushes and the current in the armature we are at 
once in a position to calculate the effect of the E.M.F. of 
the machine. A further effect of the current in the arma- 
ture is a material disturbance of the distribution of the 
induction over the bored face of the pole-piece. The force 
along B C is by no means equal to that along D E. Draw 


| abscissse are angles turned through by the exploring brushes. 


The potential differences in Diagram 2 were measured 
by a Siemens voltmeter, and each ordinate is therefore 
somewhat smaller than the true value, owing to the time 
during which the exploring brushes were not actually in 
contact with the commutator segments. But this does not 
affect the results, because the area is reduced in the same 
proportion as the potential differences. In Diagrams 3, 4, 
and 5, the potential differences were taken on one of Sir 
William Thomson's quadrant electrometers, and are correct. 


Take Diagram 2 in which machine No. 1 is a generator. A 
centimetre horizontally represent 10deg. of lead, and the ordi- 
nates represent differences of potential between the brushes. 
The area of the curve is 61:3 sq. cm., and represents 130 


volts and a total field of 130 x 1 x 108 = 4:31 x 108 lines 


104 29 
of induction. This is, of course, not the actual field, which 
is 3 per cent. greater on account of the resistance of the 
armature, but is represented by an area 3 per cent. greater. 
4°31 
— 


106 = 7-0 x 104 lines in 10deg. The area of 10deg. is 39:5 
x173-68:3 sq. em.“ Hence, an ordinate of 1 cm. repre- 
sents an induction of 1,024 lines per square centimetre. The 
difference between ordinates at 50deg. and 140deg. is 2:5; 
hence the difference of induction is actually 2,560. Theo- 


An ordinate of 1 cm. will represent an induction of 


the closed curve, B C G H B, the line integral along C G, | retically, we have x = 3 m m = 104 0-94. 


and HB is negligible. Hence, the difference between 
force HG and BC is equal to 47 C P * =2 em C, where 


2T 
x is the angle CO G.” 

To verify this formula is one of the principal objects of 
this paper. 

A pair of brushes having relatively fixed positions near 
together, and insulated from the frame and from one 
another, are carried upon a divided circle, and bear upon 
the commutator. he difference of potential between 
these brushes was measured in various positions round the 
commutator, the current in the armature, the potential 


Therefore, 
2« m C = 3,072, and this is the line integral of magnetising 
force round curve. 

Let A be the induction at 50deg. and A ò at 140deg.; 
these also are the magnetising forces. Hence, (A + 8) 1:4 
A 1-4 = 2 mC; 6=2,200 as against 2,560 actually 
observed. 

Take Diagram 3, in which No. 2 machine is a motor. The 


total field = 104 v 1 10/2915 3 10 lines of induction 


104 20 


ln calculating this area, the allowance for fringe at ends of 
armature is taken less than before, because the form of opposing 
faces differs. 
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Since the area of the diagram is 53:5 sq. cm., an ordinate 


of 1 cm. = 515 „ 109 = 96 x 10* lines of induction in 


53°5 
10deg. Hence, an ordinate of 1 cm. represents an induc- 
tion of 88 1,400 lines per square centimetre. The 


difference between ordinates at 320deg. and at 230deg. is 
2:0; hence the difference of induction is actually 2,800. 
Theoretically, we have „ = 2,666 


as against 2,800 actually observed. 


In Diagram No. 4, No. 1 machine is a generator. The 
52 J 
total field = —— & 8 =x 3: : 

e 14 8 108 = 3:97 x 106 lines. The area 
of the diagram is 90'9 sq. cm., and therefore an ordinate of 
lem, = = x 10° = 4:37 x 10! lines in 10deg. Hence, 

. 4 
an ordinate of 1 cm. represents an induction of Eu 


68 3 

= 639 lines per square centimetre. 

ordinates at 50deg. and at 140deg. is 4:5; hence, the difference 

26m C 
l 


of induction is actually 2,787. Theoretically, we have 


4 37 x 104 x 129 
14 


- = 3,010, as against 2,877. 


The total 
The area of 


In Diagra m No. 5, No. 2 machine is a motor. 
5 " 
l = — — 08 = 4° 6 : 
field 164 123 * 1 4°96 x 1056 lines 
the diagram is 112:2 sq. cm., and therefore an ordinate 
of lem. = 11222 x 10° = 442 x 104 lines in 10deg. 
Hence, an ordinate of 1 cm. represents an induction of 


442 105—647 lines per square centimetre. The difference 


between ordinates at 323deg. and at 233deg. is 4:2 ; hence,the 
difference of induction is actually 2,718. Theoretically, 
„ mC 31x 5 12˙3 
2,718 actually observed. 


At page 345 of the paper on Dynamo-Electrie Machinery ” 
it is shown that 


n Bt = (ür ue. $29), 
v 2l, y 
where I = F (4 m nc) is the characteristic curve when 
C = O, and A is the lead of the brushes. 

The following is an endeavour to verify this formula 


— 2,870, as against 


I 4 


The potentials both upon the magnets and upon the brushes | 
were taken by a Siemens voltmeter, and are rough. The 


speeds were taken by a Buss tachometer, and there is some 
uncertainty about the precise lead of the brushes, owing to 
the diffüculty in determining the precise position of the 
symmetrical position between the fields, and also to the 
width of the contacts on the commutator. 

It was necessary, in order to obtain a marked effect of 
the armature reaction, that the magnet field should be com- 
paratively small, that the current in the armature should 
be large, and the leads of the brushes should be large. 


The two machines had their axles coupled so that No. 1 : 


The difference between | 


magnets were in each case coupled p and excited by 
a battery each through an adjustable resistance. The two 
armatures were coupled in series with another battery and 
the following observations were made: 


Potential Potential Speed Current Lead 
on magnets on per in of 
in volta. brushes. minute. amperes. brushes. 
No. l .. 24—24 ... 66—67 ... 880 .. 102—103 ... 26° 
No.2 ... 29—99 ... 86—84 880 ... 102—103 29" 


From which we infer : 


Corrected potential 


Current Total 


in magnets. Arne, for Pomeroy of induction I. 
No! 1°78 8,900 ..... 708 ...... 2-30 x 10$ 
N0.2- iss 215 10,750 8077 .... 2:65 x 105 


As there was uncertainty as to the precise accuracy 
of the measurements of potential, it appeared best to 
remeasure the potentials with no current through the arma- 
ture with the Siemens voltmeter placed as in the last 
experiment. Each machine was therefore run on open 
circuit with its magnets excited, and its potential was 
measured. 


Potential Potential Speed Potential 
on magnets on per at 
in volts. brushes minute. 880 revs. 
No Iii! 25—25 90—90  ...... 8800 90-0 
No 2 — 28 79—80  ...... 715—710 ...... 98 2 


From which we infer, since we are upon a part of the 
characteristic which is practically straight; in which case, 
of course, the formula is reduced very nearly to 


I-A? (4rnc-4AmC). 


21 


Potential on Potential on Induction 

magnets. brushes, I= F(4rne). 
No. l i25 24 E 864 2°82 x 106 
No. 2 N r 3 30 x 10° 


We have further: 
à = 0:45 for No. 1. 
4mC 
* 


A = 0:5 for No. 2 


v-l 


= 2,920 


4mC Ad ue 443,800. 
v 27 

It has already appeared that experiment gives for I in 
No. 1 2:3 x 109, and in No. 2 2°65 x 106. The difference 
is probably due to error in estimating the lead of the 
brushes, which is difficult, owing to uncertainty in the 


could be run as a generator, and No. 2 asa motor. The | position of the neutral line on open circuit. 


THE ELECTRICAL ENGINEER, APRIL 8, 1892. 


353 


PEN Amo. »-laameC Ar 471 nc 
v 2L, v 
199,700 7,586 
221,900 9,290 


ane | F(4rnc- 5C, | Für $100) _ An 25 
y y 


y 


2-2] x 108 
2-68 x 10 


AN INTRODUCTION TO QUALITATIVE CHEMICAL 
ANALYSIS. 
BY BARKER NORTH, ASSOC.R.C.SC. (LOND.), 


Joint Author of “Introductory Lessons and Hand-book 
of Quantitative Analysis.” 


(Continued from page 327.) 
How to Make a Wash-bottle. 


A large flask is taken which holds about one litre, and a 
wooden cork, which scarcely goes into the neck, is softened 
by rubbing gently under the sole of the foot till it fits 
tightly in:the neck of the flask. The tubing to be used 
(about lin.) is now chosen, and two holes are bored in the 
cork, of the same diameter as the glass tube. A piece of 
tubing, about Din. or 6in. longer than the height of the flask, 
is cut off, and bent in the fish-tail burner about 3in. from 
one end to an acute angle, as shown in Fig. 10. Another piece 
of tubing, about half the length of the previous one, is bent 
to an obtuse angle, so that the latter and the acute angle 
just make up 180deg. A short bit of glass tubing, about 
Sin. long, is drawn out in the middle, as shown at a, and 


Fio. 11. 


cut into two pieces, one portion serving as a fine jet by 
being attached to the long bent tube by means of caout- 
chouc tubing. The sharp edges of all the tubes are fused 
up by holding in the Bunsen flame a few minutes, and the 
two bent pieces are introduced through the holes in the 
cork, which is afterwards fitted into the flask, and so gives 
us a wash-bottle as shown in Fig. 10. A layer of thick cord 
may also be wrapped round the neck of the bottle for 
holding it in the hand when the water is boiling. 
Washing the Precipitate. 

In washing a precipitate, the jet of water should be 
directed round the top of the paper, so as to wash all the 
precipitate down into the bottom of the cone, and the water 
must never come above the edge of the paper, otherwise 
some of the precipitate will find its way down between the 

per and the glass into the filtrate. ch washing should 
be allowed to drain off before filling up again with water. 

Experiment 25.— Filter off the lead chloride obtained in 
Experiment 20, and wash several times with cold water. 
The precipitate may then be dried and preserved for future 
use in a bottle marked “ Pure lead chloride.” 

How to Detach a Wet Precipitate from the Filter. 

It will often be necessary to remove a precipitate from 
the paper on which it has bead collected and washed, for 
the purpose of dissolving so as to apply further tests of 
indentification. There are many ways of doing this, which 
should be used discriminately according to the amount of 
the precipitate and the method by which it is proposed to 
treat it; thus, if there is a large quantity of precipitate a 
2 70 705 may be scraped off by means of a bone spatula or 


ife, whereas if the quantity of the precipitate is too small 


to treat in this manner, a hole may be made in the bottom 
of the paper by means of a pencil point or glass rod, and 
the precipitate then washed down into a test-tube or beaker 
by means of a jet of distilled water from the wash-bottle. 
Another method of doing this, instead of bursting the filter- 
paper, is to hold the funnel and paper inverted over a clean 
dish or beaker, and, by directing a jet of water on to the 
precipitate, thus wash the latter off the paper in the stream 
of water into the dish. When, however, it is desirable to 
prevent the precipitate from being mixed with water, the 
paper should be taken out of the funnel, opened out, and 
as much as possible of the precipitate carefully scraped off. 
Drying Precipitates, 

The student will sometimes have occasion to dry a pre- 
cipitate after it has been thoroughly washed, especially if 
the precipitate has to be afterwards ignited. If a steam- 
drying ovon is not in the list of apparatus at his command, 
the precipitate may be dried by the arrangement shown in 
Fig. ll. This merely consists of a tin can, about 4in. high, 
with one end knocked out and a circular hole cut in the 
other, so as to carry the funnel. This is supported during 
the drying operation on wire gauze over a Bunsen burner 
burning with a very small flame, so as not to burn the 


Fic. 12. 


paper. By this means a precipitate may be dried much 
more quickly than in a steam oven, and for qualitative 
purposes quite as well. 

IGNITION. 


The process of ignition is one which will have to be per- 
formed at times, and consists in subjecting the substance to 
be ignited to a very high temperature in a crucible or other 
convenient vessel For this purpose the ordinary mouth 
blow-pipe may be used, but the process may be completed 
much more quickly by using the foot blow-pipe. 


The Foot Blow-pipe. 

In order to obtain a high temperature such as a white 
heat, a foot blow-pipe, such as is shown in Fig. 12, is indis- 
pensable. it consists of an ordinary bellows, A, worked 
with the foot, from which the air is forced into a reservoir, 
B, made out of an elastic bag covered with a net, which 
gradually forces the air through the aperture, C, in a 
constant stream into the air-pipe of the burner, D. In this 
it mixes with the gas, and gives a constant steady flame, 
which can be regulated by the two taps in the air and gas 
pipes respectively. 

Experiment 26.— Prepare some cyanide of silver by 
adding silver nitrate to potassium cyanide in solution 
till a permanent precipitate is obtained. Filter off, wash 
well, and after drying ignite the silver cyanide in a porce- 
lain crucible over the blow-pipe flame. The resulting 
substance will be found to be pure silver, whiclt has been 
formed by the decomposition of the silver cyanide, and may 
be dissolved in warm dilute nitric acid. 

Experiment 27.— Heat a little carbonate of lime or 
powdered chalk in the blow-pipe flame to a white heat for 
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several minutes in a emall boat made out of platinum foil. 
Observe that after heating the chalk loses its property of 


effervescing when put into acid, as it has been converted | 


from carbonate of lime to oxide of lime, thus: CaCO, = 
CaO + CO,. 
DISTILLATION. 


It will be also well for the student to gain a little | 
manipulation in distillation, and this may conveniently be | 


done here in making distilled water. In making an 
analysis ordinary water should never be used, on account 


of the large amount of lime which it generally contains, | 


and which would only confuse the student in some cases as 
to whether lime was present or not. The apparatus for 
the purpose of distillation has been simplified as much as 
possible, so as to come within the reach of those who are 
not able to provide themselves with the expensive stills 
usually sold for making distilled water. 

How to Make Distilled Water. 


Experiment 28.—The apparatus used for making distilled 


water is shown in Fig. 13, and may be fitted up according | 


to the following description: A large flask, A, about 32 


ounces capacity, is chosen, and furnished with a well-fitting | 


cork, through which passes the stout piece of bent tubing, 
B. The latter enters a slightly wider tube, C, for a short 
distance, and is fastened into it by means of a piece of 
caoutchouc tubing, D. A wide tube, E, fitted with two 
corks, through which the tube C passes, serves as a cold- 
water jacket for the latter tube, a constant stream of cold 
water being supplied through a small delivery tube in the 
bottom cork, and carried away again by means of a small 
glass tube passing through the upper cork. The water 
in the flask is kept boiling, and the steam in passing down 
the central tube is condensed, and the water collected in a 
bottle placed at the bottom to receive it. 

Distillation of Alcohol. 

Experiment 29.—Alcohol may also be distilled in the same 
way, if necessary, and can be obtained from beer or spirits 
by distilling them in tbis apparatus. The alcohol, however, 
will in this case be mixed with more or less water, and 
in order to separate them the distillate will have to be sub- 
mitted to fractional distillation. 

Fractional Distilation. 


In order to do this, a T-tube, A, Fig. 14, known as the | 


IE 


Fio. 15. 


Fia. 14. 


distilling-tube, will be required so as to be able to introduce 
a thermometer, B, for indicating the temperature of the 
distilling vapour. 
How to Make a Distilling-tube. 
A piece of soft glass tubing, about Tin. long and 3in. 
wide, is taken and one end tightly corked up. A small 


bulb, a, Fig. 15, is blown on one side by directing a small | 
int about half-way up the | 


flame from the blow-pipe to a 
tube till the glass is quite soft, and then blowing gently 
into the uncorked end. On the end of another piece of 
soft tubing, b, lin. in diameter and about Tin. long, a 
small bulb is similarly blown. The open end of the wider 
tube, a, is now tightly corked and the two bulbs broken, so 
that their edges, when fused up, will fit together, as shown 
atc. <A very small flame of the blow-pipe is now directed 
to the two fused edges of the tubes, and by melting a small 
pn of the fused surface at a time so as to completely 
use the two together at that spot, the two surfaces may 
ultimately be fused so as to form one tube. Whenever the 
melted glass shows signs of collapsing, the operator must 
blow gently through the tube, b, but the junction should 


not be allowed to cool till the end of the operation, other- 
wise it will be very liable to crack. 

When the distilling tube, d, is made, it may be annealed 
by cooling slowly in the flame and then wrapping in cotton- 
wool, and in order to obviate as much risk as possible of 
this tube cracking, the two pieces of glass tubing should 
be made of similar glass so as to have the same coefficient 
of expansion. 


Fractional Distillation of Alcohol and Water. 

Experiment 30.—Alcohol boils at 78deg. C., and water at 
100deg., but in distilling a mixture of the two the thermo- 
meter will gradually rise from 78deg. to 100deg. C. while 
the distillation is going on. . That part distilling off at 
about 78deg. C. will be the richest in alcohol, at about 
90deg. C. we shall obtain approximately equal amounts of 
alcohol and water, and the fraction at 100deg. C. will contain 
the most water. In the fractional distillation of alcohol and 
water we collect the distillate in several fractions ; thus, in 
this case we might collect that coming over from 78deg. to 
83deg., 83deg. to 88deg., 88deg. to 93deg., 93deg. to 
98deg., and 98deg. to 100deg. C. in five separate flasks. 
When the whole of the liquid has distilled over, the first 


| fraction, 78deg. to 83deg. C., is poured back into the clean 
| flask and the distillation recommenced. The distillate is 


collected in the same flask as before, but the fraction dis- 
tilling over between these two limita, 78deg. and 83deg., 
will contain more alcohol than in the first distillation, and 
some liquid will therefore remain in the flask. The second 
fraction is now added to this and again distilled. We shall 
now find some of this pasaing over between the first limit, 
78deg. to 83deg., and this is collected in the first flask, but 
when 83deg. C. is reached the flask is replaced by the second 
one, which is empty, and the distillation carried on till we 
arrive at the upper limit of the second fraction—viz., 
88deg. C. To the liquid remaining in the flask is now 
added the third fraction and the distillation carried on as 


before, taking care to collect the separate fractions always 


in their proper flasks. In this manner we shall continually 
add to the first and last fractions, and it will be noticed 
that the liquid is separating into two portions and collect- 
ing round the boiling points of alcohol and water. By 
repeating the fractional distillation a few times, we may 
ultimately obtain two fractions boiling fairly constantly at 
78deg. C. and 100deg. C., but it is impossible to absolutely 
separate alcohol and water by this means, though with most 
liquids a perfect division can be thus effected. 

Other liquids may be separated in this way, the number 
of degrees between the limits of tho fractions being deter- 
mined by the character of the mixed liquids. 

Alcohol may also be prepared from ordinary mothylated 
spirit, which is 90 per cent. alcohol with 10 per cent. wood 
spirit, by shaking with dry potassium carbonate and dis- 
tilling, as shown in Fig. 13. Methylated spirit is generally 
used in analysis, but if it leaves a residue on evaporation it 
should be previously distilled. 

Boiling Point of a Liquid. 

The boiling point of a liquid may also be determined by 
the above apparatus, Fig. 14, but in very accurate cases a 
correction will have to be made for the expansion of the 
glass and for that part of the stem which is not immersed 
in the vapour. 

(Jo be continued.) 


HEATING OF DYNAMOS. 


The radiation of heat from the surface of dynamos is 
treated by M. W. C. Rechniewski in DL Electricien for 
March 26. A dynamo, he says, is not like a gas or steam 
engine. The output from these motors is strictly limited, 
whereas a dynamo does not refuse the load above its normal, 
but simply heats until it burns up—that is, melts the insu- 
lation and produces a short circuit. In point of fact, what 
limits the output of most dynamos is the heating of the 
armature and magnets, iol the capacity can usually be 
increased 20 or 30 per cent. by ventilating the armature. 
In most specifications the heating is required not to exceed 
30deg. C. over that of the air, which appears sufficient, 


| though 50deg. C. does not present danger. The question 
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of heating is therefore important, and as every maker of 
dynamos has to face this question, it is astonishing that no 
treatment of the problem has been published giving, for 
instance, the number of square centimetres of cooling 
surface allowed in the armature per watt of energy trans- 
formed into heat in its interior. This is more necessary, 
as experiments show that the constant varies from 1 up 
to 3, according to the geometrical form of the armature. 
For certain shapes 8 sq. cm. per watt is required, while for 
others 3 sq. cm. per watt is sufficient. 
The work expended in the armature is thus calculated : 


1. Work of current in wire = V. p 9?, where V, is total 
volume of copper on armature; p is specific resistance of 
copper, 1:6 x 1075; ô, density of current per square cm. 

2. Work of hysteresis = V; No, where V. is volume of 
iron in armature, subject to change of magnetism; N, 
number of complete cycles per second; o, work of hysteresis 
per cm. cube and complete cycle. This latter depends 
naturally on intensity of magnetisation; it is taken in 
these experiments that it is proportional to the flux per 
cm. square, and that for a flux of 10,000 per cm.? it is equal 
to 10,000 ergs per cm.? and complete cycle. Experiment 
shows that it is sufficiently exact; Foucault currents are 
negligible, and the two sources of heat necessary to con- 
sider are those of resistance and hysteresis. This study 
takes into account only cases where the cooling surface of 
the armature is of greater importance thau that of the field 
magnets. The trials lasted until the dynamo attained the 
required limit of temperature, determined each time by 
preparatory tests. 


DRUM ARMATURES.—Dynamo of 3,300 watts: Volume 
of iron discs V; = 1,100 cm.%, of copper V, = 440 cm.; 
density of current, 8 — 500 A. per cm.? ; speed 1,656 revolu- 
tions, whence N=26; flux in armature 17,000 units, 
whence c = 17,000 ergs | 1:7 x 107?].. 


The work A P transformed into heat in armature was 
therefore : . 


AP- Ve p & + Vi No. 

AP = 440 x 16 x 10 6 5002 1,100 x 26 x 17 * 10-8. 

AP= 88 + 48 = 136 watts. 
The cooling surface may be calculated as follows: 


Surface of drum (20 cm. long x 12cm. diam.) =720 em.? 
m CWO! CAPS) eer = 230 ,, 


Total cooling surface . = 950 cm.? 


The machine was run 24 houra, sufficient for the steady 
temperature of small machines to be attained as found by 
previous trials. 

At the end of this time it was found: Temperature of 
exterior, l3deg. C.; of armature, 64deg. C.; excess of 


temperature, A £ = 5ldeg. And we have 135 = 7 em.? of 


cooling surface per watt expended interiorly as heat, the 
elevation of temperature being 805 C. For the 
increase of temperature not to exceed 50deg., the cooling 

51 


surface should have been 50 


2. Dynamo of 5, 750 watts, 850 revs.—In this machine 
V. = 3,200 cm.?, V, = 1,100 cm.*, à = 330 A. per em., 
N=14,0 = 17 x 10-5. 

Work transformed into heat : 
AP=V,p&+V;No 
= 1100 x 16 x 10 5 x 3302 + 3,200 x 14 x 17 
x 10-3 = 193 + 76 = 269 watts. 


Surface of drum (/ = 27 cm., d = 175 cm. = 
í "E cg = 


x 7= 7:14 em.? per watt. 


1,450 cm. 
550 cm. 


Total cooling surface ........................ = 2,000 cm? 

After 24 hours’ 5 ( exterior was = 7deg. C., 

of armature = 53deg. cess At = 46deg. In this case 
2,000 


369° = 7:4 cm.? per watt. For excess of 50deg. it would 


46 
be sufficient to have 50 * 1:4 = 6:9 cm’. 
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3. Dynamo (Rig) of 26,000 watts, working at 200 A. and 79 V. 
at 590 revolutions as motor. V; —10,980 cm’., V, = 2,880 
cm.?, 6 = 329, N = 10, flux as before 1:7 x 10 3. Work 
comes to 683 watts. Surface (| = 42 cm., d = 27 cm.) 
3,400 + caps 1,840 = 5,240 cm.% After four hours, t 
exterior i2deg., f of armature 6ldeg., excess 49deg. We 


5,240 : 
have 683 = 7°65 em.? per watt. For heating of 50deg. 


49 
it would be 50 * 7:65 = c 1'5 em.? of cooling surface. 


Dynamo (R,,) as above, with interior ventilation: 110 V., 
300 A., 960 revolutions. V; = 9,150, V, = 3,072, 8 = 470. 


960 
Cycles N 3 60 = 16. Flux as before. Work expended 


= 1,332 watts. Surface as before. Ran for three hours, 
at end of which: ¢ exterior 13deg., ¢ of armature 67deg., 


5,240 : 
excess of t 54deg. Whence 1339 ^ 999 cm. of exterior 


cooling surface per watt. For a heating of 50deg. we 


should require 50 x 3°93 = 4:25? per watt. In this case 


the interior ventilation has increased the capacity of the 
armature E = 
4°25 
i. Dynamo of Manchester type, ring armature, 18,000 
watts, 240 A., 70 V., at 1,000 revolutions. In this machine 
we have: 


Vi = 12,300, V. = 2,466, 8 = 350, N = 


flux = 17 x 10 ?. 


Work expended in heating 485 + 324 = 829 watts. The 
armature was closed at one end by a metal plate, the 
cooling of exterior and two lateral surfaces only could be 
reckoned. 


Surface (l= 27, d= 36 cm.) 
T lateral 


1˙76—i. e., 76 per cent. 


= 2,970 em. 2 
= 1880 „ 


e 6 „% „„ „ „ „6 6% „% 6 66 0 „ 0 000 


Total surfackeeeeea nn = 4,850 em. 2 


After four hours running: f exterior l6deg., ¢ of armature 
65deg., excess of ¢ 49deg. Hence, 
4/850 
829 
For a heating of 50deg., we should have: 


5 x 5°85 = 5:73 cm. of cooling surface per watt. 


5. Dynamo, eight-pole type, 36,000 watts. From the draw- 
ing the surface was calculated as follows: 


= 5°85 cm.” per watt. 


Exterior surface of armature = 26 x m x 50 = 3,900 cm? 

Interior „ " 5 = 26 x m x 25 = 1,950 „ 

Two lateral surfaces  ................... eese = 1,590 ,, 
Total cooling surface ........................ 7,440 cm.? 


This machine is well ventilated at all parts, air entering 
easily round the shaft and escaping between the wires 
leading current to commutator. In this machine we have 
V. = 12,700 cm.?, V, = 5,040 cm.?. Flux in iron armature 
was 10,000 per cm.?, whence c — 4u5,. Three teste were 
made with this machine. 


A (First test).— Three hours’ running at 120 V., 330 A.,690 
revs., we then had: density of current ö = 300 A. Cycles 


0 


per sec. N = pe x 4=46. Work expended in armature was 


therefore: A P V. p & A V. Na. 
= 5,040 x 1:6 x 1079 x 330? + 12,700 x 46 x ts. 
= 1,000 + 590 21,650 watts. 


7,440 
1,650 
watt transformed into heat in the armature. At the end of 
three hours: ¢ exterior = 15deg., t of armature = 51':5deg., 


There was, therefore, = 4*5 cm.? of cooling surface per 


356 
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excess Af = 36'5deg. Therefore, for an excess of 50deg., 
it would have sufficed to have pam x 45 = 39:3 cm". of 


cooling surface per watt. 


B (Second test). —Three hours of running 490 revolutions, 
75 volts, and 400 amperes. Under these conditions : ó — 400, 


N 50 x 4 = 32. So that 
A P=5,040 x 1°6 x 10-9 x 400? + 12,700 x 32 x 10 


= 1,290 + 420 = 1,710 watts 
or 7710 4°35 em.? per watt expended. 


At the end of three hours we had: / exterior 18deg., 
of armature 59deg., excess 11deg. For a heating of 


50deg. we should have: 47 x 435 = 3:56 em.? per watt. 
C (Third test).—Four hours’ running at 500 revolutions, 


79 volts, 300 amperes. Under these conditions 6 = 300, 
500 
= —_ x4= 33. 
60 


AP=V.p8&+ViNo 
= 5,040 x 16x 10— x 300? + 12,700 x 33 x 10000 
= 726 + 420 = 1,146 watts. 

We had, therefore, b = 6:5 cm.” per watt. 

At the end of four hours run we had: 
15deg., ¢ of armature 421leg., excess 27deg. 
of 50deg. we should have: 

50 * 6'5 = 3°51 em. of cooling surface per watt. 

The comparison of this with R., is particularly instruc- 
tive, the power of these machines being much the same. 
The open form of the multipolar ring results, not only in 
the utilisation of the interior surface for cooling, which 
would reduce the total dimensions, but the circulation of 
the air renders each square centimetre twice as effective as 
the drum form. The variation of peripheral speed does 
not play an important part in the cooling power, at least 
at the speeds tested. 

This latter result must only be accepted within the limits 
of the tests, as it is evident that an armature revolving 
1apidly by reason of the ventilation it excites, is capable of 
losing more heat for the same excess of temperature than 
an armature at rest. As demonstration of this fact, a 
well-known fact may be cited. The temperature of an 
armature is generally higher 10 minutes after stoppage 
than at the moment of stoppage ; the contact of the hand 
is sufficient to observe this fact, which can only be explained 
by supposing the armature loses less heat per unit of time 
when at rest than when in motion. 


t exterior 
Fora heating 


LEGAL INTELLIGENCE. 


— 


ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORA- 
TION v. KING, BROWN, AND CO. 


The Compound-Winding Patent. 


This appeal from a decision of the Scotch Court of Session, 
which involved a very important question with regard to patent 
machinery for generating electricity for electric lighting and 
other purposes, came before the Lord Chancellor, Lord Watson, 
Lord Herschell, Lord Macnaghten, and Lord Field, in the House 
of Lords, on Tuesday. The case was argued on behalf of the 
5 last year, when judgment was reserved. Their Lord - 
ships now delivered judgment affirming the decision of the Scotch 
Courts and pronouncing against the validity of the patent. 

The Lord Chancellor: This is an appeal against an interlocutor 
of the First Division of the Court of Sesion affirming the inter- 
locutor of the Lord Ordinary. setting aside the patent, of which 
the appellants are the assignees, on the ground that the portion 
of the invention patented, with which, under the circumstances, 
it is alone material to deal, had been previously published. The 
patent so set aside is known as Brush’s patent, and bears date 
the 16th of November, 1878, and the question in debate is 
whether a patent taken out by Mr. Samuel Alfred Varley in 1876 
does or does not so anticipate the patent of 1878, of which the 
appellants are the assignees, as to make the latter patent bad. 


The patent has relation to the particular form of d ectric 
machines, all of which have, and were known to have before the 
date of either patent, this principle in common—that they move 
magnete past coils of wire or coils magnets with sufficient 
velocity to produce the desired result. It was also familiar know- 
ledge before the date of either patent that a current of electricity 
sent round a bar of soft iron would render the bar of iron magnetic. 
Undoubtedly, the progress of electrical science has given rise to 
various forms of using that energy in which the two 3 to 
which I have ad ve have become important, and the practical 
application of them by means of different mechanical devices has for 
some time past exercised the ingenuity of practical electricians. One 
appears to have been the idea of making one wire go round the iron 
bar, make it and maintain it as a magnet, making the same wire go to 
perform whatever work it was intended to perform, and returning 
to the magnet, and thus the single current doing twothings. The 
further step was made when what was called the shunt apparatus 
was invented. The current of electricity was divided into two. 
One stream, so to speak, was made to go round the iron bar, 
keeping it magnetic, while the other was led to do the work which 
it was requi to do, and were rejoined after the work had been 
accomplished. Mr. Imray explains with t clearness what are 
the two principles called series and shunt winding. On the machine 
being revolved, he says, a wire wrapped round and round the 
manne: crosses over to another magnet, proceeds to do whatever 
work is required of it in what is called the external or wor 
circuit, and goes back again after doing the work. It is > 
„ geries winding because the coils of the electro et are in 
series with the external circuit—that is to say, it is one con- 
tinuous wire. The current goes straight from start to finish. 
The whole electricity produced by the machine goes to excite 
the magnet and to the external wire, and straight from 
the one to the other. The weak point of it, said Mr. Imray, 
is this—that as soon as you break the external circuit you will 
cease to have an electric machine, because there is no current. 
In electrical language, that is spoken of as having the external 
circuit opened. When the external circuit is broken or opened, 
the current ceases to flow, and you do not have the advantage of 
any magnetising action by the current going round the magnets 
of the machine. In the same way, the more resistance you put 1n 
your external circuit—that is to say, the more work you ask your 
machine to do—the less current will flow through the ex 
circuit ; and the more work you have, the lees you will be doing 
towards the magnetising of your machine. Resistance in wire 
mainly depends-—first, upon the character of the wire, and what 
metal it consiste of ; secondly, upon ite transverse section ; and, 
thirdly, upon its length. The longer the wire, the greater the 
resistance ; the smaller the section, the greater the resistance; 
one kind of metal has more resistance than another. Roughly 
speaking. a short thick wire has much less resistance than 
a long thin one. Another form is what is called shunt” 
winding, in which the difference is simply in the disposition 
of the wires. The current coming away is split into two. 
One portion of it goes to what has been called the external circuit, 
doing whatever is to be done, and having done that work returns 
to the machine, but without any actual contact with the magnets 
of the machine at all. The other portion goes straight to the 
magnet, is wrap round it as before, and then returns to the 
brush, as it is called, without any contact with the external circuit 
at all. The strong point, says Mr. Imray, of this arrangement is 
that, whether the external circuit is open or closed, there is always 
magnetism in the wire capable of proc neing electricity, because 
the current is continually running through the shunt to the 
magnet. A defect in it is that some of the electricity is taken 
away from the external circuit which otherwise would go through 
it. One further explanation of Mr. Imray’s becomes necessary to 
follow the question with which your Lordships have to deal, and that 
has reference to what Mr. Imray says is variously known as ‘‘electro 
motive force,” tension, pressure, and potential.“ Potential 
seems to be the word generally used, and means the intensity of pres 
sure by which the electricity is caused to along a conductor. The 
advantage of what is called a compound winding, which is neither 
more nor less than a combination of the two previously described, 
the first being known as series, the second as shunt,” and the 
one in debate as ‘‘series-shunt,” or compound winding. The 
advantage of the arrangement is in producing a constant pressure 
or an equal volume, or an even current. It is difficult, except by 
finding analogies in other subjects of physical research than elec- 
tricity, to convey the exact idea, but the advantage attained, at 
all events, is that when the work is changed in the outer circuit 
the amount of current that goes round the magnet is so chan 
that one compensates, or nearly compensates, for the other. Now, 
in the patent, patented in 1876, Mr. Varley says: ‘‘ Part of the 
electricity developed by the machine is ‘ diverted ' " (and the word 
is significant) to maintain the magnetism of the soft iron 
magnets, and the remaining portion is used to produoe the electric 
light. There are several well-known ways of doing this " (this has 
been the subject of very violent comment), but the method I prefer 
is to wrap the soft iron magnets with two insulated wires, one having 
a larger resistance than the other. The circuit of larger resistance 
is always closed, and the circuit of less resistance used for the 
electric light. When the electric light is being produced the 
greater portion of electricity passes through the circuit of less 
resistance, which I term the electric light circuit,’ maintaini 
the magnetism of the ets and producing the light. When 
the electric light circuit is opened from any cause the electricity 
developed passes through the circuit of greater resistance only, 
and maintains the magnetism of the magnets.” It is impossible 
to deny that, in the present state of electrical knowledge deali 
with dynamos; but that the description given undoubtedly does 
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disclose to anybody familiar with the principle of electro-dynamos 
and the medium by which the electric current is turned to account 
pointe to the very thing for which the patent was granted to Mr. 
rush. Bat it is eaid that, for the purpose of judging of the 
novelty of the invention of 1876, one must, as nearly as one can, 
apply oneself to the knowledge existing at that date, and not apply 
what we have learned since, so as to interpret the language of the 
patent of 1876 by the light of later discoveries. I am not quite 
certain that I understand the application to this case of that 
pfincipleof interpretation, which, however, I admit to be sound. The 
„series was known, the shunt was known, and the language 
seems to me incapable of any other interpretation than that the 
5 did mean to combine the two previously known systems. 
he did, and disclosed the mode of doing it, the novelty of the 
later patent cannot be supported. I confess that I am unable to 
entertain a doubt that it was so disclosed. What he intended was, 
I think, conclusively shown by the original rough sketch pro- 
duced. Distinguished electricians cavil at the mode of its disclo- 
sure, criticise the language (which is not, perhaps, the most 
felicitously chosen), and possibly suggest doubta as to what would 
have been the fate of Mr. Varley’s patent if it bad been attacked 
upon the ground of the insufficiency of the specification, but that 
is not the question to be determined here. The question is the 
disclosure of the invention, which consisted in the combination of 
two known forms of dynamo-electric machines. I doubt whether 
there is much to choose in clearness of exposition between the one 
patent and the other. Ithink it is certain that neither the one 
patentee nor the other had any very definite notion of the 
importance of the invention until a year or two later. The 
invention of the incandescent light brought into promi- 
nence the importance of an even, uniform, and con- 
tinuous flow of the electric energy. I am, therefore, 
of opinion that the interlocutor a ed from ought to be 
affirmed. I have contined myself, 5 in arriving at this 
conclusion to the specifications themselves, aided by scientific 
witnesses, in interpreting the scientific nomenclature in which the 
specifications are couched, and the explanations of the witnesses as 
to the operations produced by the different forms adopted. I 
dosignedly avoid giving any opinion upon the question of the user of 
Varley’s machine. Many questions, to my mind, arise as to what 
flat arog there was from the use of that machine as a machine 
isclosing the mode by which the electric light was produced. 
But inasmuch as I have come to the conclusion that I have 
indicated, it is not necessary further to discuss the extent to 
which the use of the electric light by means of Varley’s machine 
for the purpose of illustrating some submarine invention was such 
an exhibition or publication of it as would make a subsequent 
tent void. I therefore move your Lordships that the inter- 
ocutor appealed from be affirmed, and this appeal dismissed with 
costa. 

Lord Watson: The appellants are assignees of Brush’s patent 
of 1878 for improvements in apparatus for the generation and 
application of electricity for lighting, plating, and other purposes. 

be patent originally included two different dynamo-electric 
apparatus, now known respectively as the shunt and the series- 

unt, but in 1882 the appellants, having become aware of the 
fact that their shunt-winding machine had already been fully 
described and claimed in Clark's patent of 1875, amended their 
specification by disclaiming that part of it which related to shunt 
winding, and limiting their claim to the series-shunt. In this 
appeal they complain of a decision of the First Division of the 
ourt of Session, affirming an interlocutor of the Lord Ordinary, 
by which he reduced and set aside their letters patent as amended 
by disclaimer on the grounds, inter alia, that the series- 
shunt apparatus therein described had been published in 
Varley’s patent of 1876, and also that there had been prior 
posue user. Dynamo-electric machines are useful for various 
inds of work, but are now chiefly employed for producing light. 
I shall, in so far as it may be necessary to describe such machines, 
refer to them as if they were used for the latter purpose. At the 
date of Clark's patent the only known variety of self-exciting 
dynamos was the series- winding apparatus, in which the current of 
ectricity generated in the revolving coils, after it has 
through the commutator, is conducted to and round the nets 
and thence to the lamps, from wbich it returns to the machine, 
thus forming a single electric circuit, which performs the double 
function of magnetising the magnete and doing work. In the 
shunt apparatus the volume of electricity, after it has passed the 
commutator, is divided into two unequal currents by means of a 
shunt, or bifurcation of the conducting wire, which is in itself a 
common device. The smaller current is then made to circulate 
round the magnets, whilst the larger is led to the lamps ; and they 
are again united just before they re-enter the machine. 
So that these currents form two separate circuits— that of 
greater resistance maintaining the supply of electric force 
in the magnets, and that of lesser resistance producing light. 
The series-shunt-winding apparatus is, as its name imports, a 
combination of the two systems already described. Its 
arrangements are practically the same with those of the shunt- 
winding machine, subject to this modification—that, after bifurca- 
tion, the larger current, instead of being taken direct to the lamps, 
is, in the first instance, made to encircle the magnets. Accord- 
ingly, the smaller current serves for excitation only, as in the 
shunt system, whereas the larger current serves both for excitation 
and for work, as in the series-winding system. Whether the series- 
shunt system was first disclosed to the public by Varley in 1876, or 
by Brush in 1878, it seems to be certain that the real merit of the 
arrangement was neither understood nor appreciated until the 
subsequent discovery of the incandescent lamp. The efliciency of 
light produced by the incandescence of filaments of carbon depends 


upon the maintenance of a uniform and steady flow of electricit 
in the working circuit, which is now termed a constant potential 
In the series and also in the shunt syetem the working current is 
liable to considerable variation; with this difference—that the 
same disturbing elements which in the one case cause a 
decrease, in the other occasion an increase of E. M. F. The 
combination of these opposite tendencies brings into play the 
principle of compensation, and makes it possible, by careful 
adjustment, to attain a more constant potential with the 
series-shunt than with either of its component systems. The 
terms of Brush’s specification indicate that the patentee had not 
in his view the attainment of that high degree of constancy in the 
motive force which is desirable for the purpose of incandescent 
lighting. He pointe out that other machines were not well 

apted for certain kinds of work, notably that of electroplating,” 
and then proceeds to describe his own in these terms: “ I attain 
my object by diverting from external work a portion of the current 
of the machine, and using it either alone or in connection with 
the rest of the current for working the field magnets. I prefer 
the latter plan of the two, especially for electroplating machines.” 
In other words he attains his object by using either the shunt or 
the series-shunt, but prefers the latter for electroplating. For 
other purposes than electroplating he does not suggest that the 
one system is in any respect greatly preferable to the other. As 
matter of fact it appears to be doubtful which of the two is 
most suitable for plating. Mr. Preece, one of the appellante’ 
skilled witnesses, says: Pure shunt is preferred in England 
for electroplating. In America the compound is preferred.” 
In Varley’s patent of 1875 no claim is made either for 
shunt or for series winding. The passage which has been 
held, by both Courts below, to anticipate the invention 
claimed by the appellants, is merely descriptive of the 
machines. to which the arrangements claimed by Varley may be 
usefully applied, and is in these terms: ‘‘ Part of the e 
developed by the machine is diverted to maintain the magnetism 
of the soft iron magnets, and the remaining portion is used to 
produce the electric light. There are several well-known ways of 
doing this, but the method I prefer is to wrap the soft iron magnets 
with two insulated wires, one having a larger resistance than the 
other. The circuit of larger resistance is always closed, and the 
circuit of less resistance is used for the electric light. When the 
electric light is being produced, the greater portion of electricity 
passes through the circuit of less resistance, which I term ‘the 
electric light circuit,’ maintaining the magnetism of the magnets, and 
producing light. When the electric light circuit is opened from 
any cause, the electricity developed passes through the circuit of 
greater resistance only, and maintains the magnetism of the 
magnets." In estimating the real significance of Varley's specifi- 
cation, it is necessary to consider what amount of information 
with respect to dynamo-electric apparatus ought to be attributed 
to persons who had an opportunity of reading it in the year 1876. 
The language used by the patentee must be construed with 
reference to the information then open to the public, and not in 
the light of subsequent discoveries. To my apprehension, it does 
not admit of doubt that a reader acquain only with series 
winding might not attach the same meaning to the words used by 
Varley, as would naturally occur to one who was also familiar 
with the shunt, or with the shunt and series-shunt systems of 
winding. Since the hearing of this ge I have carefully 
1 the whole evidence adduced by both parties, in so far as 
it has any bearing upon the issue of prior publication. Of the 
respondents' evidence, it is sufficient to say that it is in entire 
accordance with the decision appealed from. The appellante’ 
evidence consists of oral testimony by electricians of great 
eminence, and is directed mainly, if not wholly, to prove (1) that, 
on a fair construction of the specification of 1876, the words 
relied on by the Court of Session do not disclose either shunt or 
series-shunt winding, and (2), assuming them to do so, that the 
specification does not contain explanations or directions which 
would enable a workman of ordinary skill to construct either a shunt 
or a series-shunt machine, I need hardly say that it is for the Court, 
and not for the witnesses, to construe the terms of the specification ; 
and that their evidence upon the first of these points is only 
material, in so far as it may supply scientific facte, which ought 
to be taken into account in arriving at the true construction of the 
instrument. There is one circumstance which, in my opinion, 
seriously affects the value of the appellante’ evidence upon both 

ints. The 1 of their witnesses was given upon the 
ooting that, in 1876, Clark’s invention of the previous year was 
still unknown, aud that those who read Varley’s specification could 
have no knowledge of any system other than series winding. Upon 
that assumption, it occurs to me that a reader, whether man of 
science or skilled workman, would probably have been at loss to 
discover what Varley meant, and might not have arrived at either 
shunt or series-shunt winding without some exercise of his inven- 
tive faculty. I am, however, unable to find any good reason for 
holding that Clark’s shunt machine was unknown in the year 1876. 
It is true that in 1878 Mr. Brush had never heard of Clark’s 
invention, and also that shunt winding was unknown to Sir 
William Thomson before 1879. But it appears to me that Clark’s 
taking out a patent for his invention was, both in fact and law, a 
publication of it. I do not suppose that every electrician, however 
eminent, is by necessity personally cognisant of evory invention 
patented within the bounds of his science ; and the ignorance of 
two or more of them is unavailing to prove that the knowledge of 
others was equally defective. I cannot, therefore, avoid the con- 
clusion that, in 1876, Clark’s shunt-winding machine had been 
disclosed to the public, and must have been known to some, if not 
to all, electricians; and, consequently, that the controverted 
passage in Varley’s specification ought to be construed on the 
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footing that shunt winding was known at its date. Ido not think 
it necessary to deal with the conflict of testimony astothesufficiency 
of Varley’s specification for the guidance of a skilled workman. The 
Lord Ordinary was of opinion that theappellanta had failed to prove 
that part of their case. But I agree with his Lordship, and with the 
learned judges of the First Division, in holding that the sufficiency 
or insufficiency of the specification for that purpose does not 
afford a crucial test of prior publication Every patentee, asa 
condition of his exclusive privilege, is bound to describe his 
invention in such detail as to enable a workman of ordinary skill 
to practice it ; and the penalty of non-compliance with that con- 
dition is forfeiture of his privilege. His patent right may be 
invalid by reason of non-compliance ; but it certainly does not 
follow that his invention has not been published. His speci- 
fication may, notwithstanding that defect, be sufficient to con- 
vey to men of science and employers of labour information 
which will enable them, without any exercise of inventive 
ingenuity, to understand his invention, and to give a work. 
man the specific directions which he failed to communicate. 
In that case I cannot doubt that his invention ia published as 
completely as if his description had been intelligible to a workman 
of ordinary skill. Assuming as, in my opinion, I am bound to do, 
that Clark's invention was known in 1876, I have no hesitation in 
holding that Varley' s specification sufficiently deecribes both the 
shunt aud the series-shunt machine. The first sentence in the 
passage already quoted contains an accurate representation of 
shunt winding. The electricity developed by the machine is to be 
** diverted,” which is the word used in the appellants’ specification 
to denote bifurcation, into two parts— one for magnetising, and the 
“remaining portion "for producing light. These expressions plainly 
refer to a single current of electricity generated by the machine, 
which is to be split into two currents—one for excitation of the 
magnets and one for work—an arrangement which, accordin 
to the evidence, embraces all the essential features o 
a shunt machine. The sentences which follow appear to me 
to describe the series-shunt with equal accuracy. They commence 
with the statement that there are several ways of doing this "— 
that is, of obtaining a circuit of excitation and an electric lighting 
circuit from a single current—by dividing it into two portions. 
The method preferred is to make both circuits pass round the 
magnets, that of greater resistance being employed for excitation 
only, whilst that. of lesser resistance excites the magnets, and also 
does the work of lighting. The series-shunt is evidently treated 
as a mere modification of the shunt system ; and I think it might 
be reasonably regarded in that light by the patentee. The altera- 
tion in the mechanical arrangement of the apparatus is in itself 
trivial ; and the ibility of thereby obtaining such a constant 

tential as would, at a future date, suffice for the purpose of 
incandescent lighting was not present to his mind. There 
might, as one of the witnesses suggests, still remain room 
for a tentable improvement upon the series-shunt as 
describ by VAL consisting in an adjustment which 
would ensure a high degree of constant potential. No such 
possibility is indicated either by Varley or in Brush’s patent of 
1878. In the argument addressed to your Lordships, counsel for 
the appellants laid much stress upon these words occurring in 
Varley's specification : ‘‘ The insulated wire composing the helices 
is connected to the insulated wire surrounding the soft iron 
magnets of the machine, and is usually inserted in the circuit of 
greater resistance." "They maintained that the necessary result of 
giving effect to that direction would be to deprive the apparatus 
contemplated by Varley of all the characteristics of series- 
shunt winding. The point does not appear to have been pressed 
in the Courts below. At least it is not noticed by any of the 
judges. In the absence of evidence to support the appellante’ con- 
tention, I have come to the conclusion that the adjustment thus 
indicated Might effect the constancy of the volume of electricity 
2 0 di by the electric light circuit, but that the apparatus would 
still a series-shunt-winding machine. These reasons are 
sufficient to dispose of this appeal; and I desire to express no 
opinion upon the matter of prior public user. The argument of 
the appellants satisfied me that the question was one upon which 
I should prefer not to form any conclusion without hearing counsel 
for the respondents. I therefore concur in the judgment which 
has been moved by the Lord Chancellor. 

Lord Hersohell delivered judgment to the same effect, and the 
other noble and learned lords having concurred, 

The judgment of the Court below was affirmed and the appeal 
was dismissed with coste. 


SAVORY AND MOORE v. THE LONDON ELECTRIC SUPPLY 
CORPORATION. 
The Grosvenor Transformer Station. 


The appeal by the defendante against the injunction granted by 
Mr. Justice Kekewich restraining them from using their Grosvenor 
buildings and cellars as a transformer station, came on before 
Lords Justices Lindley, Bowen, and Kay on Thursday, 3lst ult. 

The case was settled upon the following terms: Dissolve the 
injunction, the defendants undertaking (1) not to use any room 
except the basement (which was admitted to be free from danger) 
for transformers until satisfying some person, to be agreed on by 
the parties, as to ite safety for that purpose; (2) not to store 
inflammable materials in any room used for transformers; the 
defendants to pay the cost of the a l and of the action. 

Mr. Moulton, Q.C., and Mr. W. F. Hamilton were for the defen- 
dante—the appellants ; Mr. Rigby, Q.C., Mr. Warmington, Q.C., 
and Mr. Vernon R. Smith were for the plaintiffs, 
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COMPANIES' MEETINGS. 


HOUSE-TO-HOUSE ELECTRIC LIGHT SUPPLY COMPANY. 


The fourth ordinary general meeting of this Company was held 
at the central station, Richmond red, Kensington, on Tuesday 
afternoon, the chairman, Mr. Henry Ramié Beeton, presiding. 

The Seoretary, Mr. H. St. John Winkworth, having 
notice convening the meeting, 

The Chairman said: I assume that, in accordance with our 
practice on previous occasions, it is the wish of the meeting that 
the report and accounts be taken as read. That report and 
those accounts set out the main facts of the progress of the 
Company for the year 1891, and I think that the shareholders 
wil probably agree with me that the result is at any 
rate comparatively satisfactory. From the accounts it is 
seen that the capital expenditure for the 12 months has 
amounted to £8,996. The increase in revenue has amounted 
to upwards of £3,300, which has been earned on a percentage of 
about 41, thereby reducing the percentage of expenses from 92 to 
79. Now the profits Would. of course, have been larger if the rate 
of progress during the year had been equal to that of the preced- 
ing year. Unfortunately, that has not been quite maintained. I 
find that on the 3lst ember, 1889, there were connected to 
the Company's mains 4,520 35-watt lamps, and on the 3ist 
December, 1890, 13,665 similar lamps, showing an increase during 
the year of 9,145. On the 31st. December, 1891, there were con- 
nected to the Company's maina 19,388 35-watt lampe, showing an 
increase during the year of 5,723. Since the close of the 
year 871 lamps have been connected, raising the total con- 
nected on 3lst March to 20,259, and there is every indica- 
tion from the orders in hand, and the general development 
of the district, that we shall have a satisfactory increase during the 
current year. The Company has, of course, benefited by the 
administrative economies to which I referred at the last general 
meeting as on the point of being introduced, and, in addition, it 
hae benefited by improvements in the works which have been 
introduced as the result of greater experience and more perfect 
organisation. Now, the condition of things which these facte 
disclose will, I think, justify the assumption that any future incre- 
ments of capital are likely to be employed at a high rate of pro- 
ductivity, and that after the claims of any new capital have been 
satisfied, a surplus will be left which will accrue to the 
ordinary shareholders. At our last general meeting I was able 
to announce to the shareholders that the negotiations which 
had been for some time on foot for the benefiting of our con- 
struction asset were on the point of conclusion. Although their 
consummation was delayed longer than I expected at the time, I 
am pleased to say that after protracted negotiation we have at 
length attained a participation in a contract with the Leeds and 
London Electrical Engineering Company, whereby, although this 
Company will not enjoy a large share of the profits of that under- 
taking, on the other hand, it will not be called upon to provide any 
funds or take any further risk. Moreover, we are guaran 
£525 a year for the first two years, and if the business is as 
successful as it promises to be, we may get more than this for 
many years. With these few observations, I beg to move that the 
report and accounts be adopted. 

Mr. Robert Hammond, managing director, had great pleasure 
in rising to second the resolution. There was little to add to the 
Chairman's extremely lucid exposition of the present position of 
the Company's business. He thought, however, shareholders 
would be interested to know that the rate of increase during the 
year would have been much larger if the plant had permitted the 
engineers to take on more business. They had been somewhat 
limited during the year by their plant, and the active canvassin 
for business which went on in the previous year was not continu 
in 1891, so that they might very fairly say that in the coming 
year, when further plant would be added to that at present in the 
station, they would have a considerable number of lights added to 


the 


.their circuit. In connection with this, he would also ventureto draw 


the attention of shareholders to the fact, which wasnotemphasised 
from thechair, that since those accounts were closed an amount of 
preference capital had been issued and very freely taken up. The 
amount was £12,290, which would be spent in the works and used in 
increasing their possible output. The Chairman was, he thought, 
fully justified in what he said with regard to the good prospects 
that laid before the Company. The profits that had been made 
during the past year had been made upon a load that had gradually 
increased. The speaker then called tho attention of the meeting 
to a diagram on the walle, on which curves were drawn showing 
the increase in the load. In June, 1890, it rose from 8,000 lampe 
to 20,000 at the end of March, 1892. The maximum output 
in 1890 was shown to be 210 kilowatte, and this year 
kilowatts. He was sure Directors were not taking too 
sanguine 3 view of the future when they said that a point 
had been reached in the Company’s history when they had 
got on a dividend-paying basis. He would congratulate the share- 
olders on the present position of the Company, and would thank 
the manager and staff, as well as the Director who had specially 
devoted himself to the works, for this condition of affairs. As to 
the interest that the House-to-House Company had in the Leeds 
and London Electrical Engineering Company, it might be known 
to most of them that the latter company was formed for the pur- 
pose of dealing efficiently with the so-called construction asset of 
the House-to-House Company, it being felt that it would be more 
to the interest of that Company to devote all its energies to the 
supply of electricity from house to house, and to leave to another 
company that might be able to manufacture machinery 
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the erection of central stations for mE. He was very glad | 
indeed to say that though that E was y finally made 
on the last day of 3 , the e e aco bal 
which he was a director, had met with very b. 
He would draw their attention to a notice 2 a 
Midland paper on the previons day, to the effect 
meeting of the Burton-on-Trent Corporation on Wednesday 
(April 6), the Electrical Committee intended to recommend that 
the contract for the erection of the central station for Burton 
should be given to that particular firm which was working on 
behalf of the Leeds and London Company, with the result that the 
profits thereby accruing would come into the pockets of that 
company. As the House-to-House Company had a very early 
charge upon those profits, the fact that that Y work had been taken 
would make them hope that the £525 alluded to by the Chairman 
would certainly this year be £1,050, if not more. He was also 
= to inform oet nA that the Yorkshire House-to-House 
pany, which was one that also brought grist to the mill of the 
and London Company, had had a very satisfactory amount 
of capital subscribed, and would, he thought, result in a red 
good profit to that — mg t with which they were practically in 
affiliation. In conclusion, he could only say, ashe had said so 
often, that an electric light com 
the House to -House did might 
business, Those xs cR which had failed in the race werethose 
that had not been able to satisfy emis customers by giving a good 
light ata regular pressure. Those who moved about London and 
an opportunity of comparing the light given by the House-to- 
House Voces with that cab ak — other companies, would 
with that Board i in saying that there was no electric light company 
in the metropolis which was so satisfactorily 8 its obliga- 
tions to its consumers as the House-to-House. Though in a 


in a 


ny which did its work as well as 


position to hear complaints, he was glad to tell the shareholders | 


that he only heard praises of their lights on every side. 

Mr. Kimber how it was that in one account their capital 
was stated as being £41,610, and in another £26 610. He also 
called attention to one or two mistakes in the accounts which, he 
concluded, were misprints ; and the Chairman said that was so. 

Mr. Hammond explained that, under the Board of Trade rules, 
«AU had to keep two capital accounts, one relating to the House- 

ouse Electric Light Supply Order, 1889, and the other 
referring to the Company’s capi 

The Chairman then put the resolution adopting the report and 
account, and declared it carried. 

On the motion of the Chairman, seconded by Mr. Davies, a 
A at the rate of 7 per cent. on the preference shares was 


Mr, Hammond moved the re-election of Mr. H. R. Beeton as a 
disclor this was seconded by Mr. Page, and carried. 

The Chairman then proposed the re-election of Mr. Robert 
Hammond as a director, Mr. Leese seconded, and this was carriad. 

Mr. W. F. Leese and Mr. William inald Davies were then 
elected to the Board. Mr. Leese and Mr, Galindez were elected 
directors by the Board during the past year, but the Chairman 
explained that the latter had been ve ee o abroad, where 
he was likely to remain for some time, a der the circumstances 
did not offer himself for election. 

The auditors (Messrs. Theobald Bros. and Miall) having been re- 
elected auditors on the proposition of Mr. Kimber, seconded by 
Mr. Whitehead, the proceedings closed with a vote of thanks to 
the Chairman, 


TELEPHONE COMPANY OF EGYPT. 


The ninth ordinary general meeting of this Company was held 
on Tuesday at the offices, Austin-friars, General Alexander Fraser 
ing. 


The Chairman said that the business generally had continued 
on the even course it had done for some years past, enabling them 
to pay a dividend of 6 per cent. on the pre erred shares. The 
increase in the number of subscribers was sometimes discounted by 
a demand for lower rates, but this demand they had been forced 
to resist when th thought that the rates were as low as an 
* service would permit, and in the absence of all com laint 

he thought they were T astified in considering that it was efficient. 
laded by moving the adoption of the re and accounts 
— the declaration of the dividend recommend 
Mr. H. Grewing seconded the motion, which was carried, 


NEW COMPANIES REGISTERED. 


Chelmsford Electric Lighting Company, Limited, — Registered 
by E. H. F. Reeves, Little Heath, Potter's Bar, with a capital of 
£10,000 in £1 shares, Object: to carry into effect an ment 
Mere Messrs. P and Co., 8 0 e» one 
part ompany of the other erally to carry 
on business as Lasso D — of and gealern in in ame and lanterns 
and other appliances for supplying 


electricity, and as electricians and m ical engineers, etc. 


F € gie Company, Limited. | 


This 8 Waterlow Bros. and 
per ag ch lane, E C. E.C., with a capital of £10,000 in £5 shares, 
Object : to carry on the business of an eleetric ‘light and power 


company in all its branches. There shall not be less than five nor | 


more than seven Directors; the first are W. Pegler, jun., J. C. 
Howell E, B. Ford, W. Sandbrook, and J. Herbert. Qualification, 


h 


t at the | 


epend upon a gradually increasing | 3a, 


Mn and power by means of 
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BUSINESS NOTES. 


The receipts for March 
of last 


Direct Spanish Telegraph Company. 
were £2,103, as against £1,930 for the corresponding period 


year, 
Eastern Telegraph Company.—The receipts for March 
n" £59,037, as pem £58,447 for the corresponding period of 
t year. 
West India and Panama Telegraph Company. —The estimated 
receipts for the half-month ended March 31 are £3,047, as compared 
with £3,406, 
Islington.—It is stated that the Islington Electric CIN 
Company is being privately underwritten, and will be 
shortly to the public. 
_ Private House Lighting.—Mr. W. H. Baxter, of 71, Gelderd- 
road, Leeds, is inviting tenders for supplying and fixing electric 
lighting plant in a private house, 
Western and —The 


Brazilian Telegraph Company,— — d 
for last week, n ndon 


Platino-Brazilian Company, were £3, 
Globe Telegraph and Trust — dividends of 
erence share and 28. Gd. per ordinary share have been 

d by the Directors, payable on the 20th inst. 
of Austria has declared the usual 


The Telephone Company 
half-yearly dividend to the 31st ult. on the preference shares at 


vas rate of 6 per cent. per annum, payable, less income tax, forth- 
Wi * 

City and South London Railway.— The receipts for the week 
ending 4th April were £796, against £901 for the corresponding 


p of last year, which, however, happened to be Easier week. 
his represents a decrease of £105, as compared with the receipts 
for the week ending Match 27, Those of last week show a decrease 


of £22. 

W. T. Henley's Telegraph Works.— Warrants were posted on 
the lst inst. for a dividend at the rate of 7 per cent. per annum on 
the preference shares and of 5 per cent. per annum ( income 
tax) on the ordinary shares for the year ended December 31, 1891. 
The subscribed share capical of this Company is £21,000 preference 
shares and het ay ordinary shares, 

Notice of Removal.—Messrs. Whea 
Goulty, consulting engineers, Siro arbi 
and mechanical auctioneers, late of 52, Ginas 3 — 
E. C., inform us that the increase in their business having necessi- 
tated enlarged office accommodation, they have — to 49, 
Queen Victoria-street, E C. (Albert-buildings), immediately oppo- 
site the Mansion House railway station. 

Personal.— Mr. Ernest Scott, consul chemist and yc 
of 4 and 5, Investment-buildings, 67, Lord-street, Li 
informs us that he has taken over the business of Mr. Hugh 
Hughes, analytical and consulting chemist, of 20, Cas 
which business he will carry on at the above address. Mr. Scott 
has for "m years been head chemist and tal 
manager to Lever Bros., of Port Sunlight. 

Bengal Telephone Company.—The report for the year 
1891 shows that the position of this Company is steadily im- 

proving. An available balance amounting to 54,676 ru is 
— at the credit of profit and loss account, out ‘of which it is 
proposed to pay a dividend at the rate of cent., and to 

Garry forward 6276 ropes The report states that on the 3lst of 
lt) December the Company's revenue had amounted to 78,155 
rupees, the largest on record. The dividend declared is at the 
rate of over 9 per cent. on the present value of the scrip. 

Eastern Extension Telegraph Company.—The accounts to 
December 31 last show, subject to audit, a balance of profit of 
£198,237, after payment of three interim dividends. The Direc- 
tors now je —. to sce tret on May 4 next the usual dividend 
of 2s. 6d. per ing a total dividend of 5 per cent. for the 
year 1891, eder ie Le a bonus of 4& per share, or 2 cent., 
making a total dietribution of 7 per cent. for the , = 
balance of £111,987 has been carried to the reserve 
receipts for March amounted to £43, 305, as against £44,716 » 
the corresponding period of last year. 

Companies Registered March. The following elec- 


during 
| trical companies were registered during the past month : 


Association for the Protection of Telephone Subscribers, 
Limited (Guarantee)... ~ 
2 Electrie Sun Lamp Patents, Limited, ‘£5 3 
Chelmsford ‘Electric Lighting Company, ‘Limited, E 


shares 
Electric Lighting and General ‘Development: Syndicate, 
Limited, £10 6 Ares. „ „ „ ee ange ee ewes 
Hick, Harg reaves, and Co., Limited, ‘£10 shares .. pon ACER 
Merrywea er and Sons, Limited, £10 and £1 shares... 


E e aod. aie 8 Limited, 


— esses, 10,000 


PROVISIONAL PATENTS, 1892. 


MancH 28, 


Improvements in underground conductors for 
bution of electricity. EUNT S William Baynes, 37, Spring. 
gardens, Manningham, B 


5971. 


360 


5982. 


6015. 


6112. 


6119. 


6122. 


6145. 
6152. 


6232. 


. Improvements in incandescent electric lamps. 


. Improvements in the 


Improvements in joints and connections for electrical 
purposes. Aymor Holloway Sanderson, ‘‘ Darfield,” 
Marlborough-road, Bournemouth. 

Improvements in or relating to the distribution of 
electricity. John Smith Raworth and William Geipel, 46, 
Lincoln’s-inn-fields, London. 


. Improvements in the treatment of electro.deposits of 


metals. Thomas Parker and Alfred Edward Robinson, 47, 
Lincoln's-inn-fields, London. 


. improvements in or conuected with cells for electro 


chloride solutions. Thomas Parker and Alfred Edward 
Robinson, 47, Lincoln’s-inn-fields, London. 

Improvements connected with shades and shade or 
reflector holders for incandescent electric lamps. 
Richard Robert Harper, 166, Fleet-street, London. 


MancH 29. 


Improvements in insulated electric conductors. William 
Phillips Thompson, 6, Lord-street, Liverpool. (James B. 
Williams, United States ) (Complete specification.) 


. Improvements in machinery for the purpose of hardening 
William Frederick | 6406. 


and tempering metals by electricity. 
Taylor, Boswell-court, Croydon. 


. Improvements in telephone switchboards. Alfred Whalley, 


Helsby, near Warrington, Cheshire. 

Frank 
Stuart Smith, 28, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 

manufacture of filaments for 
incandescent electric lamps. Moritz Boehm, 18, Bucking- 
ham-street, Strand, London. 


. Improvements in concu:tors for electric railways or 


tramways. Reginald Belfield, 6, Waldegrave-park, Straw- 
berry Hill, Middlesex. 
Improved method of and apparatus for lessening or pre- 
venting incrustation, corrosion, and pitting in steam 
generators, and apparatus for imparting heat to water, 
which invention can be applied in connection or not with 
electric lighting apparatus. James Bennett and John 
Tellefsen, 46, Lincoln’s-inn-fields, London. 
Improvements in and relating to secondary batteries or 
accumulators. Henry Harris Lake, 45, Southampton- 
buildings, Chancery-lane, London. (William Sleicher, jun., 
and George Abija Mosher, United States.) (Complete 
specification. ) 
Improvements relating to electric railways. Michel- 
angelo Cattori, 45, Southampton-buildings, Chancery.lane, 
London. (Complete specification.) : 
MancH 30. 
An improvement in the construotion of electric arc 
lamps. Edwin Charles Russell, Jeffreys-square, St. Mary 
Axe, London. 
An improved electric railway system. Eben Moody 
Boynton, 52, Chancery-lane, London. 
An improved materialor fabric for applying magnetio, 
galvanic, or other currents for curative or medical pur- 
poses. Thomas Field, jun., James Worsfold, and Henry 
Samuel Deffett Brayn, 82, Mansion House-chambers, 
Bucklersbury, London. 
Marcu 31. 
An improved process for electrically renovating, re- 
surfacing and welding, fusing, or brazing strainer-plates 
used in paper-making, brewing, and other industries. 
Henry John Rogers and John Paramor, Lavington, 
Watford, Hertfordshire. 
Electromagnetic variable speed gearing. William Worby 
Beaumont, 100, Palace-road, Tulse Hill, London. 


. Improvements in apparatus for propelling vehicles by 


electricity upon railways and tramways. Alfred Spencer 
Churchill, 24, Southampton-buildings, London. 
Improvements in the manufacture of fiülaments and other 
light-emitting bodies for electric glow lamps, and 
apparatus therefor. Ernest Bailey, 191, Fleet-street, 
London. 

APRIL ]. 


Improvements in incandescent lamps. Ernest Bohm, 42, 
Little Britain, London. 


. Improvements in or connected with the manufacture of 


alkalies, chlorine, and hydrogen by electrolysis. Henry 
Clay Bull, 15, Water-street, Liverpool. 


. Improvements in the deposition of metals by electrolysis, 


and apparatus therefor. 
Temple-street, Birmingham. 
ments in motors and dynamos. James Gibson, 


John Cameron Graham, 13, 


. Improve 
33, North Hamilton.street, Kilmarnoch. 


An electrical apparatus for starting gas engines and 
otifer prime movers. Claude William Hill and Edgar 
Hughes, 5, Parsonage, Manchester. 

Improved apparatus for straining or taking up slack in 
wires, cables, strips, or the like, more especially 
intended for straining electric conductors between their 
supports. Clement .Johnson Barley and Mark Feetham, 
47, Lincoln’s-inn-fields, London. 

Improved electric hammer for dental and other purposes 
Henry Nehmer, 4, Grafton-street, Gower-street, London, 


6348. 


6364. 


| 6371. 


6402. 


| 6405. 


6428 


3988. 
4548. 


694. Eleotric, etc, lamps. Clegg. 
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6313. 


Improvements in receptacies for electric and other 
wires, gas piping, and the like. Thomas George Hartland 
and James Evans, 46, Market-street, Manchester. 

Improvements in electrical relays Willoughby Statham 


Smith and William Puddicombe Granville, 24, South- 
ampton-buildings, Chancery-lane, London. 
Improvements in clectric arclamps. Henry Harris Lake, 


. 
45, Southampton-buildings, London. (Henri Wilbrant, 
Belgium.) 


APRIL 2. 


A safety incandescent lamp globe suitable for danger 
buildings. Charles Frewen Jenkin, Waltham Abbey, 
Essex. 
Improvements in the means of preventing interference 
of electric currents used in tramways, telephones, ete. 
George Forbes, 34, Great George-street, Westminster, 
London. 

An improvement in secondary voltaic batteries. David 
Urquhart and James Miln Small, 28, Southampton-build- 
ings, Chancery-lane, London. 

Magnetic rolling apparatus. Francis Edward Elmore 
and Alexander Stanley Elmore, 28, Southampton buildings, 
Chancery-lane, London. 

Improvements in the manufacture of elements for 
electric or secondary batteries. Emmanuel Hancock and 
Augustus John Marquand, 24, Southampton-buildings, 
(‘hancery-lane, London. 


SPECIFICATIONS PUBLISHED. 
1878. 
Electric lighting, etc. Fox. (Seventh cdition.) 
1882. 
Transporting by electricity. Jenkin. (Second edition.) 
1890. 


(Second edition ) 


10741. Lleotrio glow lamps. Siemens Bros. and Co., Limited. 


. Electric aro lamps. 
. Generating electricity. Hirbec 

. Electrical supply systems. De Ferranti. 

. Measuring and adjusting magnetic force. Mayes. 
. Electric power apparatus North. 


(Siemens and Halske.) (Second edition.) 
1891. 
Patin. 


. Electric incandescent lamps. Pryke. 

. Producing pyrotechnic, etc., effects by electricity. 
Champion. 

. Telephone exchanges. Horn. (Strowger.) 


. Electrical switches. Snell and others. 
. Preventing ignition of gases in dynamos, eto. Rowan 


and McWhirter. 


. Electric switch. Grimston. 
. Electric capstan 
. Electric resistance devices. Cox. 

. Electrically propelled cars. Siemons Bros. and Co., 


Grimston. 


Limited. (Siemens and Halske.) 
12107. Electrico light, etc., fittings. Dow. 
19965. Electric conductors. Love. 
21551. Electric light projection. Pitt. (Sautter, Harle, 
and Co.) 
22037. Printing-telegraph receiving instruments. Lake. 
(Wright.) 
1892. 
1313. Electric motor cars. Short. 
1557. Electromagnetic apparatus. Threlfall. 
2448, Telegraphic relays. Wentz. 
2497. Magneto-electric machines. Hunt. 
2724. Electro-therapeutical apparatus. (irimm. 
2744. Telephonic instruments. Hoffmann. 
COMPANIES’ STOCK AND SHARE LIST. 
ee - —— — pne" 
Name Paid. | Wednes 
CT T 5 | | day 
Brush: ......“ 8 — 34 
! TR — 24 
India Rubber, Gutta Percha & Telegraph Co. : 10 204 
House - to-Housezzz:tet˙ eee tes 5 51 
Metropolitan Electric Supply ........ ......... oe ..... — 9 
London Electric Supply . 5 l 
Swan United er | 33 44 
Sr AM — 83 
National Telephone cones 5 44 
Electric Construction. 10 61 
Westminster Electric.....................eee sa seres [ae 62 
Liverpool Electric Suppl. . u : i 31 
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NOTES. 


Personal—Mr. W. Gibson Carey, of the English 


Thomson-Houston Company, has gone over to the States 


on a business visit. 


Buckingham.—The Buckingham Town Council have 
sanctioned an agreement with Mr. A. C. Rogers for 


lighting the Town Hall with olectric light. 

Visits to Works.—The students of the Institution of 
Civil Engineers paid a visit to the works of Messrs. Siemens 
Bros. and Co., at Charlton, yesterday afternoon. 

Utilisation of Water Power.—Works are in pro- 
gress near Fond du Lac, on the St. Louis river, for 
the utilisation of 100,000 h.p. and distribution by 
electricity. 

The Lane Fox Case.— We understand that the 
solicitors of Mr. Lane Fox have given notice of appeal, and 
thus one more electrical patent case has to be fought out 
to the bitter end. 

Dawlish.—At the last meeting of the Dawlish Local 
Board, Mr. Cann suggested that the Parade should be 
better lighted, and the subject was referred to the 
Lighting Committee. 

Water Power in Italy.—The town of Grosetto, in 
Italy, is to have an installation of electric light at 2,000 
volta, using a waterfall 2} miles away. Messrs. Siemens 
and Halske will supply the plane. 

Newcastle Trams.—A correspondent of the Newcastle 
Daily Chronicle suggests the use of the water company’s 
reservoir at Fenham for supply of power to drive electric 
trams in Westgate, Newcastle-on-Tyne. 


Personal,—Mr. Emile Garcke, formerly managing 
director of the Brush Electrical Engineering Company, 
Limited, has been appointed managing director of the 
Electric and General Investment Company, Limited. 


Bridlington Quay.—4At a meeting of the Bridlington 
Local Board held on the 5th inst., Mr. R. Railston Brown 
was appointed electrical engineer to the Board, to take 
charge of their installation of electric lighting plant. 


The Electric Light in our Homes.—We note the 
Irish Health Record for April contaius, amongst other 
interesting matter, the first of a series of articles under the 
above heading, by Mr. Angelo Fahie, M.LE.E., of Dublin. 


Bedford.—The Electric Light Committee of the Bedford 
Town Council were much pleased with their recent visit to 
Eastbourne, and will recommend the Corporation to take 
preliminary steps towards establishing the light in the town. 


Electric Locomotive.—Messrs. Brown, Boveri, and 
Co., of Baden, Zurich, are constructing what will be the 
largest electric locumotive in the world. It is to develop 
1,500 to 2,000 h.p. The trial run will take place this 
summer. 

Ozone Inhaler.—At a recent congress in Berlin, 
Dr. Schütze showed an apparatus consisting oi au ebonite 
tube, in which were two metallic points connecting to a 
high-tension source, for the convenient inhalation of ozone 
by patients for whom its treatment was prescribed. 


Development of India.—Mr. Rembrey, solicitor, of 
Calcutta, has published a pamphlet on the development of 
India, setting forth a long list of appliances and processes 
that might be introduced by enterprising firms. Among 
these, electrical processes naturally bear a large part. 


Electric and Cable Railways.—The following have 
been named of the Select Committee of the House of Lords 
to join with the Committee of the House of Commons on 
electric and cable railways: The Earl of Lauderdale, the 
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Earl of Strafford, Viscount Barrington, Lord Thring, and 
Lord Kelvin. 


Bournemouth. — On the recommendation of the 
General Purposes Committee, the Bournemouth Town 


| Council have approached Prof. Kennedy with reference to 
| obtaining his advice as to the acceptance of the tenders 


which have been received for lighting the pier, offices, and 
gardens by electricity. 

Telephones in the North.—The National Telephone 
Company will shortly open an exchange in Morpeth, and 
connect that town with Newcastle and neighbouringtowns, 
as well as all the principal towns in Lancashire, Yorkshire, 
and the Midlands districte. The message rate to Newcastle 
and other towns within 25 miles will be 3d. 


Bern.—A project for the use of water power for the 
transmission of power to the Jura-Simplon Railway is 
before the railway company. Projects have been received 
from the Oerlikon Company, the Société pour l'Industrie 
Electrique, of Genf, Messrs. Lahmeyer, and Messrs. 
Schuckert. It is expected the Lahmeyer system will be 
adopted. 

St, Pancras.—Prof. H. Robinson has, on behalf of 
the St. Pancras Vestry, given notice to the London County 
Council of intention to lay mains in Seymour-street, 
Drummond-street, Clarendon-square, and Hampden-street. 
The Council has already approved the manner of laying 
electric light mains adopted, and has sanctioned the works 
mentioned. 

Clermont-Ferrand.—The gas company of Clermont- 
Ferrand has contracted with MM. Schneider and Co. for 
the supply of a central station of 280 kilowatts capacity on 
the Zipernowski system.  Corliss engines will be used. 
The station will have three sets of 90-h.p. engines and 
dynamos to start with. Other sets will be added as the 
demand extends. 

Cable to the East.—A Reuters telegram from 
Shanghai says: The negotiations which have been 
recently carried on between the Chinese Government and 
the Eastern Extension and Great Northern Telegraph Com- 
panies have now been brought to a successful termination, 
and an equjtable arrangoment has been arrived at which 
contemplates a reduction in the tariffs." 


Paris Electric Tramway.—The new electric tram- 
way running from Saint-Denis to the Madeleine in Paris 
was publicly tested last week. The run to and fro was 
accomplished satisfactorily from Place aux Gueldres to the 
barrier at St. Ouen. The service is carried on by the 
Compagnie des Tramways, Nord—and a second service is 
to be shortly organised from Saint-Denis to the barrier of 
La Chapelle. 

Electric Launch. — The “ Bonnie Southport,” an 
electric launch, had her trial trip on Tuesday last week, 
and on that occasion gave very satisfactory results. This 
handsome boat was designed and moulded by Mr. W. S. 
Sargeant, electrical engineer and launch builder, Strand-on- 
the-Green, Chiswick. The accumulators used—19 plates 


| each, capacity of 140 ampere-hours—were supplied by the 


Electrical Power Storage Company. The propeller is one 
of Mr. Sargeant's latest type, designed for high speed and 
for electrical power. 

Darwen.—The consumption of gas at Darwen is 
increasing rapidly. It has lately been decided by the 
Town Council to double the storage capacity of the gas- 
holder at a cost of £5,000. The last addition to the 


storage was in 1876, and since then the consumption has 


risen 75 per cent., the storage remaining the same. The 
present addition to the lighting accommodation is not by 


| any means too soon, and there would eviden 
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for the establishment of electric distributing stations with- 
out overcrowding the output of illuminating agencies. 

Electric Cooking.—Mr. W. J. Hammer recently 
wrote to the Pall Mall Gazette claiming the electric 
cooking apparatus as exhibited at the Crystal Palace and 
elsewhere as the invention of Mr. Carpenter, and the 
exhibit, we notice, is now described as Carpenter's 
System,” so there does not seem to be any disposal to 
credit the invention of cookers made of “ resistance wires 
laid in enamel of the same coefficient of expansion as the 
wire,” to any other inventor. 

Bacup.—At a recent meeting of the General Works 
Committee of the Bacup Town Council it was resolved that 
the terms offered by Mr. Shoolbred, consulting electrical 
engineer, Westminster, and electrical engineer to the Cor- 
poration of Bradford, etc., be accepted, and that he be 
retained for consultation and the preparing of a preliminary 
report as to the best means to be adopted in carrying out 
electric lighting within the borough, upon the terms and 
conditions contained in such letter. The minutes were 
adopted, and the appointment confirmed at last week's 
Town Council meeting. 

West Country Telephones.—The Western Counties 
and South Wales Telephone Company are by degrees 
accomplishing their object of bringing their subscribers 
throughont the West Country into telephonic communication 
with each other. The latest important section of their 
scheme completed is that between Exeter and Newton, by 
which all the more important towns south of Exeter are 
brought into communication with the county town. This 
work has only just been completed, but the trial of the 
line is eminently satisfactory, and a large increase in the 
list of subscribers may be expected. 

Police Telephones.—Under the guidance of Captain 
Paterson, of the Glasgow Fire Brigade, a number of nota- 
bilities from Aberdeen were shown over the Glasgow Fire 
Brigade stations, and, amongst other recent improvements, 
were shown an exceedingly ingenious system of police 
telephone sub-stations, patented by Captain Paterson. It 
is proposed to bring the matter before the Aberdeen 
Watching Committee, in order to secure the erection of 
four or five of these stations in the suburbs. A visit was 
afterwards paid to the northern fire station, and on an 
alarm being given the brigade turned out, fully equipped, 
in 13 seconds. 

The Boat Race.—A great many connected with the 
electrical trades and professions were present at the univer- 
sities’ boat race on Saturday, owing to the prevalence of 
electric launches and the kindness of the companies owning 
them. The General Electric Traction Company had 150 
visitors at their Immisch " charging station at Mortlake, 
nearly opposite the winning-post, who enjoyed themselves, 
thelunch, the warm weather, and the sight of the boats 
sweeping round the curve, Oxford well in front. Wool- 
house and Rawson had also several electric boats filled with 
spectators, and Mr. Sargeant’s barge was well patronised by 
electrical visitors—altogether a great success. 


Tewkesbury.—At the meeting of the Tewkesbury 
Town Council last week Mr. Jackson proposed that a com- 
mittee be formed to consider the question of applying for 
a provisional order under the Electric Lighting Act, and 
suggested certain gentlemen to form the committee, 
excluding those who were directors or had pecuniary 
interest in the gas company. The members of the direc 
torate and shareholders of the gas company and others 
resented this, and two of them claimed to be placed upon 
the committee, and said it was a gross insult to exclude 
them. Mr. Jackson considered that from their position 
they could not approach the question unbiassed. The 


motion to include the whole of the members of the Council 
upon the committee was eventually carried. 

Reading.—At the meeting of the Reading Town 
Council last week, the minutes of the General Purposes 
Committee were approved. Amongst other matters it was 
stated that an elaborate report was received from the town 
clerk as to the proposed license to be granted to the 
Reading Electric Light Supply Company, containing 
reservations in favour of the Corporation of the right to 
supply electricity for lighting the public buildings and 
streets by means of the water power of the Corporation at 
Southcote Mill. It was resolved that subject to the draft 
license being finally settled in consultation with parlia- 
mentary agents, that the town clerk be authorised to forward 
a copy to Mr. Kite, the electric light company’s solicitor, 
informing him that the Council would be prepared to give 
their consent to the proposed license. 


Preston.—Messrs. Latimer Clark, Muirhead, and Co. 
are now busily engagol at Preston putting down the 
central station plant for the National Electric Supply 
Company. A suitable site has been acquired, and the 
power will be generated by means of 10 engines and 
dynamos and five boilers, sufficient for the supply of 50,000 
8-c.p. lamps. The engines will be of the vertical type, 
coupled direct to Clark-Muirhead’s Westminster dynamos. 
Lancashire multitubular boilers will be used. The three- 
wire system, at 200 volts, will be used for distributing, the 
mains being laid in shallow iron culverts under the foot- 
path. The station will be ready for supply in August, and 
the price charged will be 8d. per unit. The Preston 
Corporation have entered into a contract to take the light- 
ing of the whole of Fishergate, the principal thoroughfare, 
and other streets will doubtless be lighted in the same way. 


Bradford Reduces the Rate.—We are extremely 
pleased to see that at the meeting of the Bradford Town 
Council on Tuesday, on the recommendation of the Gas 
and Electricity Supply Committee, it was decided to reduce 
the price charged for electricity from 6d. to 5d. per unit as 
from the lst inst. Having gone rapidly forward from 
making a slight loss to making a considerable profit 
over expenditure, Bradford has seen its way to reduce 
still further its already cheap rate for electric lighting. 
Taking all outgoings into consideration, this price of 
5d. per unit will mean that the actual “sheer cost 
of manufacture ” is only about half this, say 24d. per unit. 
Bradford has now the satisfaction of having one of the most 
economical stations and the lowest rate of charge in the 
kingdom, and bears out abundantly our contention, that the 
best policy of a corporation is to own their central electric 
station. i 

Coventry.—At the meeting of the Coventry City Council 
on Tuesday, the Mayor presented a report from the Electric 
Light Committee, recommending the high-tension system 
for adoption in Coventry. The advantages which decided 
the committee in the recommendation of this system were 
that the generating station might be placed in any part of 
the city or suburbs ; there would be a great saving in the 
first cost on account of the smaller mains required, and 
should a refuse destructor be erected the two might be 
placed side by side, and the heat from the destructor used 
as part of that required in the boilers of the generating 
machinery. He added that before long they would bein a 
position to give the inhabitants a good light, which would 
certainly be very advantageous in many departments of 
trade. He moved the adoption of the report, which was 
seconded by Mr. Thomas, and after a long discussion 
adopted. 

Bradford Electric Cars.—A very successful trial 
trip was made with Mr. Holroyd Smith's electric car at 
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Bradford on Tuesday. Since the preliminary trial the 
overhead wires have been altered at the curve, and the car 
rounded the turn with ease. Three trials were made, the 
ascent and descent to Manor Row being made with ease 
and safety. The method of taking off the current has been 
modified, the cross-bar used at first has been: changed to the 
trolley pole with grooved pulley, making better contact. 
The trials were witnessed by several members of the Tram- 
ways Committee and Mr. J. H. Cox, the borough surveyor, 
and gave general satisfaction. In one of the trials over 
30 persons rode in the car, and there was no diminution of 
speed compared with that when a lighter car went up the 
incline. The motive power was about 300 volts. It is 
expected that at an early date Major-General Hutchinson, 
the Board of Trade, will come down and inspect the 
ine. | 


Exeter.—At the Exeter City Council Mr. Perry is to 
move: “That in view of the Exeter Electric Lighting Com- 
pany placing the whole of their wires underground, the 
time has now arrived for the reconsideration of the question 
of lighting the main streets with electricity, and that the 
surveyor be instructed to prepare a report as follows: 
l. Giving the present annual cost of lighting the streets 
within the area set out in the second schedule to the 
Exeter Electric Lighting Company's provisional order. 
2. To prepare a plan showing the number and power of 
electric lamps required for the same area. 3. To prepare 
an estimate of the first cost of lighting. 4. Toobtain from 
the Exeter Electric Lighting Company an estimate of the 
cost per annum for the supply of light as per plan. 5. Any 
other information that may assist the Council in coming to 
a decision.” The Exeter Electric Light Company have 
already given the Council a month's notice of their inten- 
tion to place their wires underground. 


Nottingham.—The specially appointed Electric Light- 
ing Committee of the Nottingham Town Council have 
decided, understands the Nottingham Daily Express, to 
commence an installation for lighting by electricity within 
a prescribed area, which includes the Market-place and 
surrounding thoroughfares. A competent electrical engi- 
neer has been advertised for in order to advise upon and 
carry out works necessary. After visits paid to Newcastle, 
London, Sheffield, and elsewhere, the various systems 
which obtain have been discussed and considered. The 
result of these deliberations shows that within a limited 
area, the system most favoured is the low-tension system 
This is regarded as being suitable for any area not exceed- 
ing a radius of more than one mile from the central distri- 
buting station. For long-distance transmission experts 
advise the high-tension system. It is thought that under 
present known conditions (allowing for the present low 
price of gas in Nottingham) the cost of electric lighting 
would be about double that of illumination by gas. 


The Lauffen-Frankfort Transmission.—Dr. Julius 
Maier writes on Wednesday to the Times that he had 
received the following’ telegram from Mr. Sonnemann, the 
president of the late Frankfort Exhibition: Official 
report of testing committee gives mean efficiency in Frank- 
fort at full load 74 per cent., where loss of energy in 
dynamo, 8 to 10 per cent., included ; from this results 
for transmission proper to secondary transformer at 
the exhibition a mean efficiency of from 80 to 
82 per cent.” It is gratifying to note that the minute 
investigations of the testing committee bear out the state- 
ment of the Times correspondent, who from his personal in- 
vestigations gave the efficiency as not less than 75 per cent. 
* The result obtained in the Lauffen. Frankfort experiment," 
adds Dr. Maier, is magnificent. It surpasses even the 
most sanguine expectatione, and removes any doubt, if 
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doubt still existed, as to the practical feasibility of electric 
power transmission over a long distance. It is impossible 
to foresee the far-reaching consequences of this experiment ; 
it is destined to revolutionise all our industrial methods, 
and to lead to a general utilisation of natural forces now 
running to waste." 


Electrical Measurement.—aAn interesting paper on 
The Measurement of Electricity," was delivered before a 
recent meeting of the Dumbarton Philosophical Society by 
Mr. Malcolm Sutherland, head of the electrical staff in 
Messrs. William Denny and Bros., of Leven Shipyard. 
He explained, with the aid of specimen apparatus, the 
nature of electrolysis and the method of standardising for 
calibrating the various instruments employed in electrical 
measurement. The latter were described under three 
classes—viz., those controlled by gravity, by elasticity, and 
by magnetism. Amongst the instruments most fully 
described were the Siemens dynamometer and the Thomson 
mirror and graded galvanometer. Voltmeters, both current 
and electrostatic, were then described, and the paper wound 
up with an elaborate description of the ordinary electric 
meter in its various forms now in use for measuring 
the quantity of electrical energy used during any given 
time. The author affirmed that, in spite of the multi- 
plicity of meters already brought out and of patents 
applied for, there was still a decided want for a really good 
simple and cheap meter, and that a fortune awaited the 
inventor of an article meeting these requirementa. 


Copper Mains.—A handy pocket table, for which we 
have been looking for some time, has been sent to us by 
Messrs. Fowler and Lancaster, being Curves, Tables, and 
Simple Rules relating to Copper Conductors,” by E. W. 
Lancaster (price 18.) It consists of a sheet folded in 
four, and pasted on a stiff back. The first page is a 
table of particulars, giving current-carrying capacity at 
1,000 and 800 amperes per square inch, pounds per 
yard, yards per pound, diameter, resistance, and yards 
per ohm. The third and fourth pages give curves; 
in the first place, "curves showing gauge of conductor 
required to carry a given current, the fall of potential 
per 100 yards being specified” ; and in the second place, 
“curves showing gauge of conductor of given length 
required to carry a given current at a fall of potential of 
one volt." Page 2 gives examples of calculations. By these 
curves and tables the cable to carry a given number of lampe 
at ziven fall of potential to a given distance can easily be 
worked out. Long-distance transmission conductors can 
also be calculated, and problems as regards current density 
for given conditions. It is seldom we see such useful 
material in such a compact and convenient form at so cheap 
a price. 

Huddersfield.—An enquiry was held at Huddersfield 
last week by Mr. R. Walton, M.I.C.E., relative to an appli- 
cation by the Huddersfield County Council for sanction to 
borrow £50,000 for electric lighting purposes. The town 
clerk (Mr. H. Barber) stated that on the 6th April last year 
the County Council applied to the Local Government Board 
for sanction to borrow. "The Board of Trade issued two 
electric lighting orders for the borough in 1890, the second 
in August of that year, and by that order it was provided 
that the Council should commence the works in the com- 
pulsory area within two years of that date. The area of 
supply is the whole of the borough, with the exception of 


.one portion, which was added after the order was made— 


namely, the extensive district of Longwood. Mr. A. B. 
Mountain, the electrical engineer, produced plans of the 
generating station, which will be in St. Andrew's-road. 
There would be provision for 6,660 eigbt-eandle light in- 
candescent lamps. Ther 
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Brush Company's make. There was no opposition to the 
project. On the proposal of the Mayor, seconded by the 
ex-Mayor, the inspector was thanked ; and, in reply, he said 
that as the matter was of an urgent nature he should do 
his best to expedite matters. It is understood that the 
Corporation have made arrangements to lease some land in 
St. Andrew’s-road for 999 years at a yearly rental. 


Crompton-Howell Accumulators.—‘ The outcome 
of eight years' continuous thought and study, says the 
catalogue of the Crompton-Howell Electric Storage Com- 
pany, the cells have now attained such a high state of 
efficiency that they are being largely adopted in England 
and other parts of the world, and since this perfection of 
manufacture has been reached, no single instance of break- 
down or injury to the cells has occurred." The process 
invented by Mr. Howell is of producing lead plates from 
blocks which are cast at a temperature when the lead is 
just at the point of crystallisation, resulting in blocks of “lead 
sponge,” which are sawn up into plates and formed. After 
five or six years’ working these plates appear to remain in 
as good a condition as when first put to work, and can be 
submitted to very rough usage without deterioration. They 
are more particularly useful for large sets, such as for 
central station lighting, for which purpose at Kensington and 
elsewhere they have had a long trial. The maintenance, it 
is stated, has only cost the users from 1 to 5 per cent., and 
the company will undertake maintenance contracts at rates, 
varying according to circumstances, from 5 per cent. and 
upwards per annum. The watt efficiency, according to 
Prof. Kennedy, is 86:5 per cent., and the ampere efficiency 
95 to 96 per cent., and these results are calculated from 
the switchboard terminals—that is, including the connecting 
resistances. The catalogue contains illustrations of the 
cells and a number of testimonials and reports, besides 
reference to users and full lists of prices. It is evidently a 
catalogue that every electric lighting engineer should have 
at his side for reference. 


Glasgow. — At the meeting of the Glasgow Town 
Council on 7th inst. the minutes of the Electric Lighting 
Committee were discussed. The report stated that the 
meeting of the Sub-Committee on Electric Lighting held 
on 30th March, agreed to recommend that after 31st 
May next the charge for electricity supplied be at the 
rate of 7d. per unit net to all customers. There was 
submitted and read a letter, dated 26th ult, from the 
Secretary of the Board of Trade, intimating that the 
Board propose to limit their approval of the high-pressure 
system of supply of electricity by aerial wires to one year 
from that date. At a meeting of the Sub-Committee on 
Contracts held on 5th inst, the sub-committee resolved 
to recommend acceptance of 'the offer, dated 4th April, 
by Messrs. Latimer Clark, Muirhead, and Co., provided satis- 
factory detailed drawings are submitted to the Corporation. 
Bailie J. H. Martin asked whether it would not have been 
possible for the committee to have taken separate contracts 
for the engines, dynamos, and wires. It was peculiar that 
in the city of Glasgow, where there was zo much engineer- 
ing skill, they should have to go to London for engines for 
the electric work. Mr. Ure said that the amount of the 
contract was £12,900, and the next offer, which was by 
Messrs. Mavor and Coulson, was £500 higher, and the 
others ranged up to £18,000. As to dividing the contracts, 
they had done so as far as was possible, but they felt they 
ought to have one responsible firm. With regard to the 
" engines," Mr. Ure is reported to have said—though we 
suppose he means dynamos—Messrs. Latimer Clark, Muir- 
head, and Co. were most successful makers. Not much 
machinery for electric lighting had been made in Glasgow. 
At the meeting on Monday the Corporation decided to 


THE ELECTRICAL ENGINEER, APRIL 15, 1892 


light the streets by means of 106 arc lampe at £20, being 
£2,120, to which must be added a capital outlay of £2,500 
for fittings, making the annual cost £2,371. The extended 
gas would cost £1,627, so that there is an addition of about 
£740 a year for about ten times the light. 


Blackpool.—The minutes of the Blackpool Electric 
Lighting Committee presented at last week's Town Council 
meeting, were as follows : “ Resolved, that the chairman 
(Councillor Pearson) and the town clerk be desired on behalf 
of this committee, to confer with the Markets and Gas Com- 
mittee in reference to this committee obtaining tests of the 
electric lighting on the Promenade, and also as to how far 
the present eloctric lighting on the Promenade can be made 
available in further lighting of the borough by electricity ; 
also that a circular be issued to the public for the 
purpose of ascertaining the public requirements for 
electric lighting in Blackpool.” In discussing these 
minutes, the Mayor suggested that Mr. Councillor 
Pearson should inform the Council of the progress the 
committee had made in their investigations. Mr. 
Councillor Pearson said he was sorry that the report of 
their investigations could not be submitted to that meeting. 
The report, as a matter of fact, had been ready for some 
time, but it had seemed to the committec that it would 
be purposeless to submit the report to the Council 
unless accompanied by some recommendation. The com- 
mittee had not been idle, and inasmuch as the matter was 
full of difficulties, he hoped that the Council would see its 
way to support the committee when they did submit their 
report. The committee was only appointed on December 1, 
and since then most exhaustive investigations had been 
made. The full committee met two or three times a week 
to interview some of the most important electrical engi- 
neers in the country. He hoped that by the next Couucil 
meeting the committee would be prepared with their report 
and recommendations, with an estimate for the scheme to 
be submitted for approval. The matter was an important 
one, and a large amount of money would be asked for to 
carry out the work. In the meantime, he assured them 
that the members of the committee were doing everything 
in their power to push on the scheme, and they did not 
intend to waste a day unnecessarily. The minutes were 
then passed. 


Electric Fog Annihilator.—Everyone who has wit- 
nessed the experiments which Mr. J. W. Swan is fond of 
showing to visitors to Bromley—the smoke deposition 
experiments of Dr. Oliver Lodge—must have inevitably 
had the idea that possibly some actual use might eventually 
be made of electricity for dispersing fogs. The following 
note from the Philadelphia Ledger, if a little tall, bears 
promise of some actual utility iu this direction: An 
inventor, who claims to have an invention which will 
overcome fog, is now in New York perfecting details of 
his remarkable discovery. Experiments which have been 
secretly made at Sandy Hook and in Boston Harbour are 
said to have been successful. The business man of the fog 
annihilator is M. E. Johnson, a capitalist, whose home is in 
Pittsburg. ‘The force used,’ Mr. Johnson says, ‘is a form 
of electrical dischargs. The effect is in direct ratio to the 
intensity of the fog—that is, the denser the fog the more 
easily it is affected by the discharge. The consequence is 
that with a dense fog a larger area can be cleared with the 
release of the same amount of energy. There is no 
electric spark to be seen, and no detonation or explo- 
sion accompanies the discharge. The largest area we 
have been able to practically clear by one discharge 
has been 70,500 square feet, nearly two acres, which is 
approximately 150ft. in every direction from the site of 
the discharge. This was done in Boston Harbour. With 
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greater energy, such as will readily be obtainable on ocean 
steamships, many times that area can be cleared. The fog 
falls in the form of rain. The atmosphere of the cleared 
area is exceedingly clear, just the same as it is after a rain 
in summer. The period of absolute absence from fog 
is merely momentary in duration. The fog immediately 
begins to form and to drift in from surrounding areas. 
This takes place so rapidly that within five minutes the 
original condition prevails. In our experiments in Boston 
Harbour seven minutes elapsed before the fog re-formed. It 
is, of course, impossible to obliterate the fog, but by a suc- 
cession of discharges at intervals of two minutes it keeps 
the area I have referred to practically clear.’ In conclusion 
Mr. Johnson said : ‘ We did not wish to apply for patents 
until we were sure the fog-destroyer would be successful. 
Now there can be no doubt as to its efficiency. Before 
long the apparatus will be a part of the equipment of 
the transatlantic liners.’ ” 


Burton.—At the monthly meeting of the Burton Town 
Council, held on the 6th inst., the Gas and Electric Light 
Committee presented their report, which dealt chiefly with 
a recommendation for the acceptance of the joint tender of 
Messrs. John Fowler and Co., of Leeds, and Messrs. 
Hammond and Co., of London, for the plant (exclusive of 
building) for the installation of the electric light into the 
borough, subject to the approval of the Board of Trade. 
Alderman Lowe moved the adoption of the report, and said, 
with regard to the electric lighting, the committee believed 
they were putting the work into the hands of two good firms, 
who would carry it out in an efficient and satisfactory manner. 
When advertising for tenders they instructed the gas works 
manager to prepare specifications and conditions on a broad 
basis, so as to leave the system of installation entirely for 
the tenderers to suggest the one which they thought most 
suitable for the requirements of the town. The result was 
that they received 16 tenders, 13 being on the high-tension 
alternating-current transformer system, and the remainder 
on the continuous-current system, with transformer sub- 
stations and storage batteries. One of the firms who 
tendered for the latter admitted that it would be 
impossible to adopt the continuous system at Burton 
except at an enormous figure. After very careful 
enquiry they had come to the conclusion that that 
was a perfectly accurate statement, and they had agreed 
to adopt the high-tension  alternating.current  trans- 
former system. The tenders were reduced to two, and 
those they now recommended were unanimously selected. 
The committee had throughout been guided by a desire 
solely of getting the very best system and firm, and they 
recommended both for the acceptance of the Council with 
every confidence. In the course of their enquiries they 
were informed without exception that the cost of 
electricity as compared with gas for an illuminant 
was high, so that they had no reason to fear that 
the gas works were likely to suffer by its introduction 
into the town; as it was believed that for many years to 
come, at any rate, electricity would be used as a lighting 
agent by only those who could afford to pay for the luxury. 
Councillor Graham seconded, but took a more hopeful view 
than Alderman Lowe as to the popularity of the electric 
light, and predicted that 40 years hence gas would be as 
old fashioned as oil lamps are now. He had hoped that 
they would have been able to use the water power of the 
town, and so reduced the working expenses. After some 
further discussion as to the effect of electricity upon the 
price of gas, the report was adopted. 


Swinburne High-Tension Apparatus.—We have 
received from Messrs. Swinburne and Co. an invitation to 
visit experiments with their 130,000-volt transformers at 


the Crystal Palace, for the evening of Wednesday. As 
our day for going to press, owing to the holidays, falls on 
that evening, we cannot describe the actual experiments 
carried out, but we give the following interesting descrip- 
tion of the behaviour of the apparatus which Messrs. 
Swinburne have been kind enough themselves to furnish : 
“The subject of high pressures, or tensions, and their 
practicability for transmission of power to long distances 
is rapidly coming to the front, and it is therefore becoming 
a matter of serious importance to ascertain the phenomena 
of high-tension currents, and especially the insulating 
powers of different subjects under these high pressures. 
In view of this fact, and also of the fact that we 
are now being required to make 30,000 and 40,000 
volt transformers for some of the large cable com- 
panies to test their cables with, we decided to try and 
construct a transformer to give an enormously higher 
pressure than any hitherto attempted. The result has 
exceeded our most sanguine anticipations, and we show at 
the Crystal Palace a transformer taking 50 h.p. and giving 
130,000 volts—a pressure nearly three times higher than 
that obtained in the transformer which created such a 
sensationattheFrankfort Exhibition last year,and now being 
shown in another part of this building. We do not think we 
haveby any means reached the limit of possible pressures which 
may beemployed. In fact, webelieve this present transformer 
could be safely run up to at least 160,000 and possibly 
200,000 volts. In order to better realise what this enor- 
mous pressure means, we would point out that by using our 
transformer at its full power we could transmit 50 h.p.— 
that is to say, sufficient power to drive a large factory 
through a wire no thicker than a hair. The following are 
some of the more striking experiments which illustrate the 
properties of these enormous pressures. When theelectrodes 
connected withthe transformer are brought within some 6in. 
a discharge takes place with some noise, and a snake-like arc 
remains between them. The electrodes can now be separated 
some feet before the arc ceases. The arc twists and writhes 
about owing to the mutual repulsion of its successive 
portions. The insulating power of anything is merely a 
matter of degree, and many substances which are considered 
perfect insulators for all ordinary pressures become 
nothing more or less than conductors at these high voltages. 
Slate is generally considered a first-class insulator. With 
100,000 volts, however, it may be considered a conductor, 
and can be used in place of carbon to form the electrodes 
in an arc lamp; or a bar of it may be used to carry 
current as if it were a copper rod. One of the most 
curious experiments consists in subjecting a yard 
or so of deal board to the high pressure. Small sparks 
seems to run about erratically in the interior of the wood, 
and at last the circuit is completed by the charred wood. 
An arc is then formed, which leaves the wood and wriggles 
about in the air above it with a roaring sound. Beautiful 
effects are also produced by passing the arc through blocks 
of table salt or marble. The most striking experiment, 
the electric octopus, is produced by placing a large 
pane of glass between the electrodes. There is a 
crackling discharge all over the glass. This must be 
seen, as it cannot be described. The glass is eventually 
pierced, and the hole is immediately melted up again by 
the intense heat. Apart from experimental interest, these 
high pressures show what can be done. At 130,000 volts 
it is possible to pass a small current through a man, and to 
transform it down and run a 2-h.p. motor. This experi- 
ment, however, is not performed. With a pressure of 
130,000 volts the transformer could work a 50-h.p. motor 
placed in America through a wire a tenth of an inch 
diameter with a loss of only 2 h. p. on the way., 
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LIST OF DETAILS OF DIRECT-CURRENT DYNAMOS. AT THE CRYSTAL PALACE, 1892. 


Maker, or name of exhibitor. 


The Brush Company ............... . q 


39 99 —— à „%%% „„ „„ „„ 


57 99 97 
79 57 


9 9 ere 
Goolden and Co.. cues 
The Gulcher Company )))) eee 
J. H. Holmes and Co. eens 
Johnson and Phillips ..........-. 


Cer ae eraereseesee 099090600098 


The Newton Electrical Engineering Company 
The Roper Electrical Engineering Company 
Ronald Scott and (Oo ss 
Siemens Bros. and Col usse 


39 99 -S vevece 
9 57 Err 
99 99 99 “opece Beers ee popoaa Br eeseve 


Normal. 


Output in kilo- 


watts at Type. 
wh'n cir- 
c’mfer’n- poles 
Volts.|Amperes|S peed| normal |tialspe’d of field magnets. of armature. 
speed. of core 
2,000ft. 
per min. 

12 — Victoria Brush Disc 

36 — [Two double horseshoe » 

30 — Double „, Open circuit 
130 101 Two single »t Drum 
112 123 Double s 75 

36 18:2 j a Ring 

55 — l 3 oe Drum 

15 28˙2 Manchester type » 

15 15˙5 » » » 

5˙5 3:5 | Inverted single horseshoe Disc 

26 24 » » 8 Drum 

40 7 99 39 97 t 93 

40 — Nis id 

16 10 3 2s ii Drum 

40 171 Double horseshoe Disc 


10 23 Upright single horseshoe Ring 
130 160 Eight-pole internal typet Drum 
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14 14 Inverted single horseshoe om 
8 6 Four-pole internal ty is 
6:5 6 Inverted single horseshoe Ring 
6:5 12°5 Four-pole internal Drum 
li 14 Inverted single horseshoe » 
33 — Four- pole internal — 
16 27 Upright single horseshoe Ring 
11 10 Inverted „, - 5 
13 28˙5 | Upright „ " Drum 
180 165 » " T » 
23 63 9 9 722 » 
24 38 9 » » L 
48 5] $5 


39 . 9 : ge 
+ See illustration 


THE CRYSTAL PALACE EXHIBITION. 


DIRECT-CURRENT DYNAMOS.- IV. 
BY R. W. WEEKES, WHIIT. SCH. 


The motor-generator made, by the Electric Construction | thick conductor, counting all round the circumference. 
Corporation has many points worthy of consideration, and The {ratio of the turns is 1,000 to 111, allowing nearly 


and dynamo working in a common field. The armature 
core is built up as shown in Fig. 13, except that 
there are two channels at each end to carry the con- 
nections. Then two distinct sets of wires are wound on, 
one of 648 turns of fine wire, and the other of 72 turns of 


i re s 
m - g^ mx 1 „ 4 MH 


Electric Construction Corporation's Motor Generator. 


as it cannot be classed with the dynamos it will be well to 
consider its construction first. This machine is accurately 
described by its name, and is essentially a distinct motor 


1 per cent. for loss in the armature resistance. The fine wire 
forms the motor circuit, the high-tenaion current supplied 
to it driving the armature, and the other conductors act as 
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LIST OF DETAILS OF DIRECT-CURRENT DYNAMOS AT THE CRYSTAL PALACE, 1892. 


Weight in tons. Floor space. Armature. 
T Kilowatte 
z owatts | per square 
per tonat foot oft floor Core. Conductor. 
Macca 2,000ft. cir-| space at {|————-________ | ___ _ 
Belt pli ed e Direct cumferential 2, ^ t. vid 
: i n iv : speed. i 
driven. coupling Bett driven. driven, need, e: Diam. | Length Depth Number Section of Descripti 
direct. inches. in inches]; in of turns. conductor. Epon: 
inches 
ft. in. ft. in. ft. in. ft. in. 
— — — 4 6x2 8 — — -- — — — — — 
— — 4 9 * 2 8 — — — — — — — — — 
— — 6 8x2 8 — — — — — — — — — 
— 5 — 4 6x7 6 20 3:01 28 16 — 214 — Crompton bars 
aa — — — — — 20 36 — 128 — jj 
1:65 — 3 3x5 0 — 11 1:11 20 5 34 — — Round. 
3°25 = — — — — — — — — — Crompton bars 
— 1:5 — 5 0x210 18:8 2-01 113 20 — 178 — Laminated strip 
0'5 — 4 0x2 2 — 31 1778 93 10 — 120 — Rectangular 
— — 3 0x2 4 — — 0°5 12 44 — — — Round 
2˙3 — 5 8x2 0 — 10:5 2:14 14 14 4j 120 05 sq. in. (Rectangular 
(61 — 7 0x3 3 — 11:5 3-09 18 20 6 72 075 sq. in. ji 
i-— — — — — — — — — 324 "0113 sq. in. — 
-- — 4 3x2 0 — — 1:18 103 14 — — — — 
— — 6 6x2 9 — — 0°96 24 5 54 160 — Rectangular 
— 115 | — 2 8x2 3 20 3:83 133 112 23 272 — 555 strip 
— 10 — 5 3x6 9 16 4°52 48 18 34 362 mpton bars 
15 — 3 8x2 0 — 9:4 1:91 11 16 23 162 3 210 x x 035) Laminated strip 
— - 3 6x2 8 — — 0°65 11 11 23 102 
0:62 — 2 8x1 6 — 9:7 1:51 9 9 1j 228 ( 170 x x 105) — 
— 1:0 — 2 8x2 6 12:5 1:88 124 8 —* -— — 
0:6 | — 3 3x2 0 — 23 2:15 84 74 io: — = — 
— — — 4 6 * 2 6 — 2˙40 13 163 — — — 
1-25 — 3 3x2 4 — 8 1:31 11 9 — 144 — 
— 175 — 4 3x2 0 16:2 3°65 Ps 18 — 192 — Laminated strip 
i | 13:6 — 6 9x6 0| 122 4-08 34 EE eee —  |Crompton ber 
— | 29 — 4 6x210| 22 5:00 | 14 20 — — — 
— 2˙8 — 4 0x2 10 13:6 3:40 | 15 19 -- — — 
— 3:2 — i4 3x4 0 16 301 | 16 20 — — — Crompton bar 
— —— —— Á— CIE yd SEEE: he ee aera eee t 


in an ordinary dynamo. The field magnets have two sets 


undue rush of current, is at the central station. The arma- 
of coils on them—one a series wine in the high-tension 


ture running in a weak field soon attains a higher speed 
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Crompton and Co.'s Dynamo. 


circuit, and the other a shunt to the low-tension circuit. 
When starting, the lamp circuit is broken and the machine 
is started as a series motor. The rheostat, to prevent an 


than required, but as soon as the secondary excites, the field 
is strengthened by the shunt coils and the working speed is 
obtained. The load is then switched on from the central 
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Magnetisation in C.G.S. 


Commutator. Field magnets. lines per square centimetre. 
- , ; Induc- | Useful 
0 88 Brushes. — 9 Total lines| tion in |ind'ct/n Remarks. 
E 9 Material — — — [from one ſthe ar-| in end 
g ; : ick- pair of |mature|m’gn’ 
2 > num Size. | Material. |l'gth. 5 poles. | Ba, 2 , 
in. in. in. in. 
Brush Co — Copper 2 | 1§ x 1 Copper gauze = W. I.“. — — a 
9% — 77 2 2 x 4 99 ES 93 asi s E 
99 = oct o oss = 3) — — Copper plates c 39 — uu A. 
Crompton and Co..| 107 Cast copper 3 |2 x i 14 x 12 | W.I. | 9,400, 12,6500 | 8,700 — 
" 64 : Es zx En 6 bars 6x6 | ,, 31,500,000 13,000 11,2000 — 
* 90 dd 2 1j x 8 Copper plates 74 x 4 33 = — = B. 
99 — = — Legno Pu T PE T TY. — rend 
Easton & Anderson} 89 Drawn copper 3 |2 x Copper gauze — W. I.“ 9,910,000 — — C. 
99 60 » 3 14 x 99 I » ,450, xd * C. 
Scott and Mountain} — 5 ı 2 | 14 x W Brass gauze — | = == — — — 
Elec. Con. Corpn. 60 Cast copper 3 2 x Copper gauze 14 x 7 W. I. 9,500, 15,000; — mi 
" 1185 p 3 2 * " 20 x 12 | ,, | 19,000,000) 15,000 | 12,400 } D 
» 162 " 2 Pers = ie em = zu in 
Goolden and Co. m 2 |2 x 4 Copper gauze — W.I. — — — — 
Gulcher Co. ......... 80 Brass 2 |2 „1 | Brass gauze circular bars W. I.“ 17,100, 12,700; — — 
J. H. Holmes & Co.“ 74 Drawn copper — — Copper gauze 10 dia. ‘i 6,000, 16,300 | 11,800 — 
Johnson & Phillips. 181 » 4 | 12 x 1 Brass gauze | 16 dia. C. I.“ 7,000, 10,600 | 5,400 — 
5 81 M 2 — » 15 x 53 W. I. 7,600,000 15,300 | 13,800 — 
0 51 i 1 |l x 1 » 104 x5 C. I. 2, — 6, 100 E. 
57 5 2 |1 x ys 81 x 5 W. I.] 3,000, 16,400 | 11,300 — 
Laurence - Scott — Cast copper 2 14 „ i Copper gauze — 1 85 $ — — — 85 
99 » EM me a9 e ; m os — $ 
Laing- Wharton — — 4 — — — — — — — — = 
_Newton Eng. Co — — 2 — Copper gauze 154 x 7 W. I — — — — 
per Eng. Co. 72 Cast copper 3 | 14x " 9x9 C.I. | 3,700,000 — 7,100 — 
Ronald Scott & Co.] 96 |Castphosphorbronze 2 | 2 x | Brass gauze 19 x 7 W. I.] 9,250,000 — 10, 800 — 
Siemens Bros. ....| — — 3 4 (2 x 1)0 Copper gauze 34 x 164 i e — — — 
95757446 — — — — Co r wire — | — — — — — 
„ desi Messris. Siemens Bros. and Co. do not wiish their electrical details pupi shed. — — — 
a. Gus — — — — Copper wire | 19 x 9j I. — — — — 


dynamo. B. 


A. Brush open-coil arc lighting 
ighting dynamo. 


D. Motor-generator. E. Arc 


Arc lighting dynamo, constant current. 
* With cast-iron pole-pieces. 


C. Armature with toothed core. 


station 5 of an electromagnet in the pilot wire 
circuit. e series winding regulates the P.D. in these 
mains, acting like the compound winding in a motor. 

This machine has many peculiar advantages, and is not 
subject to some of the disadvantages of large two-pole 
dynamos. The resultant armature reaction is practically 
nil, as the current volume in the motor circuit is only 
slightly in excess of that in the generator circuit, and acts 
in the opposite direction. his effects three radical 
Improvements : 

1. The lead to the brushes does not vary with the load ; 

2. Tho field is not weakened by the armature current ; 

9. The field is not distorted, and hence the Foucault- 
current loss in the conductors is constant, and does not 
increase as the load increases. 


The fact that the motor armature conductors drive the 
ee wire was mentioned and explained last week. 
e efficiency claimed for this machine is high, being 87 

r cent. at half Joad, and 92 per cent. at full load. It is 
Interesting to note the similarities of this machine and an 
alternating-current transformer. The armature of the 
motor-generator will act as an alternating-current trans- 
former, and the distinctive difference between the two is 
that in the direct-current transformers the fluctuation of 
induction is produced by movement of the iron, and that 
the currents are commutated to make their directions 
constant. 

I propose to give the adjoining list of dynamos and their 
details before going on to the description of the various 
types and their respective advantages. It will then be 
handy for reference and for comparing the details of the 
several machines. 

The first five columns of the list need no comment. In 
the sixth I have reduced the circumferential speed of the 
core to 2,000ft. per minute, and then obtained the output 
of the dynamos on the assumption that the E.M.F. alone 
varies, and that as the speed. This is not absolutely 
correct, as with the higher speed the cooling surface on the 
armature is more effective, and soa larger current can be 
obtained without increasing the rise of temperature. It is, 


however, a good approximation, and as the circumferential 
speeds of the machines lie on each side of this, it is the 
best that can be taken. 

In the next column the type of field magnet is given. 
There will also be illustrations of each type appearing 
either in this issue or the next, to which reference can 
easily be made. In the weight efficiency column is given 
the number of kilowatts obtained from each ton of 
material when the circumferential speed is 2,000ft. per 
minute. It is interesting to note that small belt-driven 
machines stand highest in this respect. Messrs. Easton and 
Anderson take the first place. This is due to the fact that 
they require a small magnetising force, and consequently 
short magnets, in theirdynamde. On the whole, the outputs 
per weight obtained agree very closely. Messrs. Crompton 
and Co. obtain the highest output per weight in the large 
dynamos, but the eight-pole machine made by Miser Johnson 
and Phillips is near them, and this dynamo has cast-iron 
field magnets. The multipolar machines thus give high 
weight efficiencies, and it is interesting to note in the 
two-pole machine made by Messrs. Siemens Bros. how 
the weight efficiency falls with the increased output. The 
output in kilowatts per square foot of floor space is given 
in the next column. In taking the floor space I measured 
mide the extreme breadth and width. In the case of 
coupled plant I took the length from the end up to the 
middle of the coupling, and in the belt-driven machines up 
to the pulley. These square dimensions make the results 
too low for a few dynamos, but gives on the whole the 
most useful information. Messrs. Siemens Bros. and Co. 
obtain the highest figure in this floor space efficiency with 
their 23-kilowatt machine, and Messrs. Johnson and Phillipe 
take the second place with their large dynamo. There is 
much more variation amongst the figures in this column 
than in the last, and I shall refer to it again when con- 
sidering the different types. It must be borne in mind 
that the outputs on which these calculations are based are 
those given by the makers, and arbitrarily fixed by them. 
Therefore they do not necessarily correspond to the same 
ultimate rise of temperature in the armature. This rise 
should be the basis of comparison, and I hope that the jury 
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of experts will publish information that will lead to the 
adoption of definite standards of output. 

The only other details requiring comment are the last 
three columns. The total induction at full load is calcu- 
lated in every case where the number of turns aro given. 
The induction per square centimetre in the armature core 
has in each case been calculated by myself upon the details 
given to me by the makers. This is only approximate, 
as the allowance made for ventilation and paper or shollac, 
etc., varies with different firms, and I may have allowed too 
much or too little. The leakage of magnetism also is 
different for different types of field magnets, and so J have 
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not introduced it into my calculations for this list. The 


figures given in the last column show the density of useful | the division of the electric li anag 
By useful lines, I mean the lines which | seen fit to put their house in order—gas was still king. Gas 
To obtain the real | managers laughed heartily at the recent scare, and boldly 


lines in the field. 
actually pass through the armature. 


induction in the magnets, the values given would have to | declared that the electric light 


be increased by from 15 to 50 per cent., according to the 
type. 


1882—1892 : A COMPARISON. 
BY SYDNEY F. WALKER. 


1 
; 


Johnson and Phillips’ 8-pole Dynamo. 


In 1882 the incandescent lamp had only recently been 
born, and though largely exhibited was yet very expensive, 
uncertain, and could boast of only one form—the 
20-c.p. type, with platinum loops. Today, the glow 
is everywhere in evidence, is used without fear of 
being left in the dark, and is made in every form that the 
wit of man has so far been able to devise. 

To-day, too, in pace of modestly showing itself with 
deference to ite earlier rival—the arc lamp—it is boldly 
invading the domain hitherto solely occupied by the arc 
itself. In those days—the gas shares had but recently 
recovered from the severe panic which ensued on Mr. 
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Edison’s announcement that he had solved the problem of 
ht, and gas managers had 


could never displace them. 
„We can give away the gas we make and yet pay a good 
dividend," they said. Now gas undertakings all over the 
country, the wisest of them, are seeking to get, themselves 
bought up by local authorities while there is yet time. 
Gas directors and gas managers still talk of the absurdity 
of being driven off the field by electricity, but they no 
longer sneer at the rival illuminant—whether they acknow- 


To those who can remember the exhibition which was | ledge it or not, the handwriting is on the wall. Gas has 


held at the Crystal Palace in 1882, t 
afford matter of considerable interest. 


he present one will | been tried in the balance and found wanting. puis an 


atill, the very failing with which electric lights were bran 
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in early days (their constant habit of flickering) has been 
turned against itself. The light given by the glow 
lamp is preferred, not only for the purity of the atmosphere 
ita use entails, but more for its steadiness. 

In 1882 gas always accompanied the electric light, 
because the latter was so liable to go out, and it was on 
gae that managers relied for illumination. To-day, you 
will still see gas burners here and there where the glow 
lamp has been adopted, but it is in an even more modest 
form than ita rival assumed 10 years ago. Gas may be 
seen in some out-of-the-way position where it can be 
brought into use in case of accident. Few of those who 
were engaged in electric lighting work in those days dared 
to hope for the advances that have been made in the past 


10 haste 

assing on, however, from the improvements that have 
been made in glow-lamp work, one cannot but be struck 
with the small comparative advances that have heen made 
in arc lights. It is true they do not now go out altogether, 
nor is it often that even an individual lamp becomes 
extinguished in any installation that is well looked after. 
But the lamps themselves flicker even more, one and all, 
than the best arc lamps did as far back as 12 years ago. 
The lamps have been improved, it is true. They are made 
and designed better than in days gone by, but they are 
still very unsteady. If anyone doubts this, let him sit for 
half an hour in any place illuminated entirely by arc 
lamps, and watch the behaviour of each lamp. Audiences 
do not notice it possibly, though some complain of the 
unsteadiness very much. In the majority of cases, though, 
the great volume of light given masks the unsteadiness of 
individual lamps, but. it is apparent to anyone who has 
eyes to see. Let any unprejudiced observer note this fact, 
note the growing favour with which the soft steady glow 
lamp is being received, and then read the future history of 
electric lighting. Once more, the handwriting is on the 
wall. In the rapid march of the electrical revolution now 
in progress, older ideas must go under; tools that have 
done good service in their day must be displaced by later 
and more improved ones. If gas must go—and that is as 
certain as anything can bein this world—so must the arc 


mp. 

Looking back once more to the days of the last exhibition 
at the Crystal Palace, then the compound-wound dynamo 
was also but just coming into being. It was even thought 
in those days that for glow-lamp work the shunt-wound 
dynamo would be the machine par excellence. If the shunt- 
wound machine had arival, it was the alternator. Ten years 
have wrought curious changes in these as in other points. 
The shunt-wound machine and the alternator have both 

iven place to the compound-wound dynamo for all but 
ge supply stations. For the latter shunt-wound machines 
and alternators rule, but the alternator is not the machine 
of 10 years ago. The alternator of 10 years ago is dead, 
except a few specimens, but in its place has arisen a giant 
bearing the same name. 

One cannot help according a tribute to the foresight of 
Mr. Edison on the matter of shunt-wound machines for 
central stations. As we know, his ideas of 10 years back 
were worked out for central stations, and were carried into 
practice by him in his own district. In this country we 
were not ready for central stations in 1882. Even Mr. 
Edison’s own exhibit at the Holborn Viaduct did not 
impress us; and the small copies, the applications of parts 
of the system to small installations, were necessarily 
doomed to failure. To-day, the supply companies which 
pay the best use Edison’s system, with the addition of 
storage batteries. 

Storage batteries, too, in 1882 had been recently boomed, 
have since afforded a good financial harvest to individual 
speculators ; have been ridiculed as failures, and are now 
rearing their heads once more as the result of years of hard 
5 labour upon them. To-day, though the storage 

tteries in the market leave much to be desired, we yet 
have them doing active practical work, and, what is more, 
earning money for those who employ them. 

In the 10 years that are past, though the arc lamp 
proper has remained, the lamp whieh at one time 
threatened to extinguish it has itself met that fate. 
Jablochkoff’s candle can be seen occasionally as a rare 


curiosity. Jamin's candle has gone, Wilde's has too, and 
so has La Soleil. Yet, strangely enough, out of the ashes 
of Jablochkoffs undoubtedly remarkable invention arises 
the apparatus with which one section of electrical engineers 
are meeting the problem of distribution over large areas, 
and meeting it successfully, too, so far as work goes. 
Possibly dividends may come after. Who would have 
supposed that when Jablochkoff described his beautiful 
apparatus for the subdivision of the electric light—from 
which we all hoped so much then, and which wo saw 
doomed to failure with feelings of the deepest regret—that 
the induction coil, upon which he based his plans, would be 
of so much service so many years after? Jablochkoff’s in- 
vention belongs, of course, to 1878, but his lamp was fully 
in evidence in 1882. 

During the 10 years, too, what changes have taken 
place in the construction of dynamos! We have seen the 
output of old types enormously increased, and the efficiency 
of all types steadily rise. Thanks also to Dr. Hopkinson 
and Mr. Kapp, we are no lunger compelled to plunge 
wildly round seeking for experimental fact upon which 
to base our construction. We know the laws of our 
machines fairly well, and are able to design and construct 
them to fulfil most of the requirements that are 
asked for. What revolution and counter-revolution has 
also taken place in the matter of the speed at which 
we should drive the armatures of our dynamos. Shortl 
after 1882 we were assured that high speeds were : 
irretrievably. It was of no use pointing out that a light 
armature might safely be driven at a much higher speed 
than a heavy one; just as a circular saw, or an emery 
wheel can be. Circular saws are not dynamos, was our 
answer. Dynamos must be driven slowly. Later on, how- 
ever, possibly compelled by the exigencies of the market, 
the same dictators discovered that it was not economical 
to waste metal. If a machine of a given weight came to no 
harm when driven faster in the hands of those to whom it 
was sold, why not sell it to be driven faster, and so get a 
higher price for it? It is a grave question if the matter of 
fast driving has not been carried too far lately, not on the 
dynamo, but in the engine. The gentlemen who designed 
and constructed many of the engines that are running at the 
Crystal Palace may have some wrinkles not possessed by out- 
siders, but unless they have, their engines running at the 
high speeds shown there are practically sure to give trouble 
later on—300ft. per minute used to be the old rule for the 
speed of engine pistons. Excellence of workmanship and 
of lubrication have enabled younger engineers to go as far 
as 400ft. and even 450ft. per minute, but many of those 
shown must be running at very much higher speeds than 
are indicated by these figures, and these are looked upon 
with considerable fear by older men. If those who have 
the designing of these engines will be wise in time, they 
will reduce their speeds. It is a good thing, a very good 
thing, to drive your dynamo directly from the engine, but 
it is not wise to knock your engine to pieces in order to 
accomplish this. Better than do that sacrifice something 
of the output of the dynamo and lower its speed. 

Passing on to other apparatus. What a contrast 
hetween the telephone exhibits in 1882 and those to-day ! 
One glance at the Consolidated Company’s stall will show 
the enormous advances that have been made, notwith- 
standing all drawbacks, in developing the adaptability of 
the apparatus. Now you can have a telephonic apparatus 
fitted for almost every conccivable position you may find 
yourself in. 

In 1882 also, it will be remembered, the great fight was 
just commencing; now, after it has been fought, the victory 
won and used to the full power given, the field is once 
more open, and we may hope for larger and larger 
developments. 

The writer has few more remarks to make. New firms, 
and many of them, have sprung into existence since 1882 ; 
many of those in existence then are no more. How many 
will be still alive in 1902? New forms of gas engines seem 
as numerous as new forms of dynamos, and, like the latter, 
seem all somehow very much alike, though each claims 
some special feature of its own. One great and long. 
desired invention the past decade has not given us—viz., 
an electric miner's lamp. Many are the lamps that have 


been invented ; none have so far survived the practical 
test of actual mining work as to warrant their adoption 
in large numbers. The writer ventures to offer a 
reason for this—viz, that those who could produce 
such a lamp have no inducement offered them to leave 
other work in order to do so. It is well known 


that no invention for an electric miner's lamp can be 
held in the face of a long purse opposed to it; conse- 


quently, those who would have a fair chance of success are 
content to leave ''some other fellow" to invent a lamp, 
while they devote their time and money to things that offer 
a better prospect. One hint, however, may be given. No 
test that can be applied in London, or in any hands but 
those accustomed to mining work, can be of the smallest 
value, and any money spent on such tests will be simply 
thrown away. Whether the primary or the secondary 
battery proves to be the successful one, experience only 
can decide. In the writers opinion, the former has the 
best chance. 


THE TIMES ON PHONOPORIC TELEPHONY. 


An article in Wednesday's Times on this subject is to 
the following effect: We have upon previous occasions 
noticed the progressive development of that ingenious and 
remarkable outcome of electrical research, the phonopore, 
which comprises a system of multiplex telegraphy. The 
phonopore is the invention of Mr. Langdon-Davies, and 
the peculiarity of the instrument is that by it messages 
can be sent and received in either direction simultaneously 
with the ordinary telegraph service over the same line and 
without affeeting or being affected by the working of the 
ordinary service, so that two independent services are 


worked on one wire. Since our last notice, which appeared 


just three years since, considerable advances have been made 


in the practical application of the phonopore, it having been | 


adopted on the Midland, the Great Western, and the Great 


Eastern Railways. A contract is also pending for its adoption | 


on the Great Northern Railway, and it has been largely 
adopted abroad. Since that time also Mr. Langdon-Davies 
has developed into practical use a new departure in the appli- 
cation of the phonopore to telephonic pu and it is in 
this connection that we now have to notice it. In order, 
however, to ensure a clear understanding of the action of 
the phonopore it is n to briefly describe its prin- 
ciples. It is well known that if a telephone be inserted 
in a wire situate near telegraph wires noises are produced 
in the telephone by the passing currents in the telegraph 
wires, although the telephone wire is perfectly insulated 
from the wires of the telegraph. These are the noises 
of induction, and in trying to obviate their effects in the 
telephone Mr. Langdon-Davies made the discovery which 
led to the invention of the phonopore. By means of this in- 
strument heseparates induction - which is a form of electrical 
foree—from the currents, and passes it freely through 
insulations which are impassable by currents. He utilises 
this force in a novel series of instruments, which are 
capable of being put in operation in company with current 
instruments on the same wire. In a word, Mr. Langdon- 
Davies most ingeniously collects and utilises what may 
be termed the waste products of ordinary telegraphic 
currente—namely, noises, The result, which is very 
remarkable, is that phonoporic messages are transmitted 
and received through an ordinary live wire by the phono- 
pore while at the same time telegraphic messages are being 
transmitted and received through the same wire by the 
ordinary telegraphic apparatus. Nor is it less remarkable 
that the phonoporic instruments have no metallic con- 
ducting circuit through them. The pomen gives 


uninterrupted passage to electrical effects capable of | 
being associated with sound, although it does not 


permit the passage of electric currents. The earlier 


announcements of these peculiarities were received not only | 


with doubt, but with ridicule in electrical circles, with a 
few im nt exceptions, Electricians have, however, 


lived to see the adoption of the phonopore for everyday 
| rather have to renew) their order, 


use, while some of them have reported in the strongest 
terms in favour of ite practical utility. 
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„The principles of the phonopore having been explained, 
we will now consider its application to telephony. The 
example we shall take is that afforded by the Great 


| Western Railway, on which line phonoporic — 


has been applied as a first installation between two signal- 
boxes at the Southall and Brentford Stations respec- 
tively, their distance a being about 34 miles. We 
were recently afforded the opportunity of inspecting the 
working of this installation by the Phonophore Syndicate, 
of Blomfield House, London-wall, London. The strikin 

feature here is that the telephone is installed on a block 
signalling wire, a wire which has hitherto been sacred to 


block signalling alone, and very properly so, inasmuch as 
the safe working of a railway depends upon the block wires 
being kept absolutely inviolable against all interruption. 


| ee. On of 


pon 
for 


But it has long been felt that telephonic communication 
was a very desirable thing to have between the signal- 
boxes, and railway companies have been using their best 
endeavours to effect this in various ways. As far as we 
are aware, however, they have not been successful, inas- 
much as the schemes propounded involve the temporary 
the block wire, and, as we have 

out, this wire must not be interfered with 
a single moment. Hence down to the present 
telephonic communication between signal-boxes has 
not been established. But the interposition of the phono- 
pore has enabled this to be done most effectually, and by 
means of this apparatus in connection with the telephone 
speaking communication is now maintained between the two 
points mentioned, while the wire employed is being used 
simultaneously for block signalling purposes without the 
two services on the same wire in any way interfering with 
each other. This is an entirely new achievement in tele- 
graphy, and one which cannot fail to prove of leading 


importance to railway companies. This application of the 


8 to e is the first practical outeome of a 
ong series of results worked out experimentally and success- 
5a by Mr. Langdon-Davies five years ago, but which were 
laid aside by him in order that he might perfect the appli- 
cation of the phonopore to telegraphy." 


CORRESPONDENCE. 


' man's word is no man's word, 
Justice needs that both be heard. 


COMMUTED CURRENTS, 

SIR, —I have always thought that the expression con- 
tinuous current" is unhappy and incorrect where it is 
applied to a current consisting of a separate impulse from 
each coil of the armature on passing the gap, and more 
especially from those machines where each soit is cut out 
of the circuit on reaching the field-horn after passing the 
gap. Would not the word “commuted ” convey a more 
correct idea? When a current passes from a primary or 
secondary battery, then the current is, of course, continuous, 
and the expression continuous is correct. I think a dis- 
tinction should be made in describing these two different 
currents, They cannot be alike in their action, and 
doubtless the delicate filaments in incandescent lamps feel 
the difference. — Yours, etc., W. 


Kidderminster.—The Kidderminster Town Council 
are understood to be prepared to transfer their provisional 
order for electric lighting to an outside company, for the 

urpose of taking up the lighting in thattown. A company 

been in negotiation with the Corporation, and an 
engineer has visited the town to see what demand might 
be expected, but reported that the number of large houses 
were not great, and that he thought it would hardly be 
worth the Corporation’s while to take up the lighting them- 
selves. The question was discussed at the last Town 
Council meeting, and it was resolved to wait until a 
definite offer had been received. Something should be 
done at once, however, or the igh qe will lose (or 
he question was left 

in the hands of the Improvement Committee. 
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INCREASING THE SUPPLY. 


Electric station engineers, especially those in 
London, find themselves face to face with an im- 
portant problem which will, sooner or later, have 
to be seriously tackled. The number of customers 
to any central station at its first inception increases 
with a rush as the advantages of the electric light are 
brought home to users. But after one or two years’ 
regular working, it is found, especially in certain 
populous residential districts, that a curious falling 
off is experienced in the rate of increase of customers. 
Careful enquiries are, of course, instituted as 
to this hesitancy—as to whether it be the cost 
of the light, fears as to its danger or steadi- 
ness, or what not. The answer is a complete 
vindication of any such charge against either the 
usefulness or price of the electric light. It is found 
to be simply the cost of outlay for the wiring and 
fittings. But surely persons who can afford the 
light, we should answer, would be able to afford to pay 
for fittings. So they might, if these fittings became 
their own property—but they do not. Many of the 
inhabitants of the districts we are speaking about 
hold their houses on short leases, perhaps with only 
a year or two to run. The lease usually contains 
clauses that no alterations in gas mains and so forth 
may be undertaken without consent of the landlord, 
or if the consent of the landlord be obtained it is 
simply under the condition that such fittings be paid 
for by the tenant, but remain the property of the 
landlord. Tenants on short leases are not so anxious 
to improve the property of the landlord at their own 
expense as to wire up the house throughout, and then 
make over the material to the landlord at the expiry 
of the lease, and consequently they do without the 
light. The electric light fittings, as usually laid in a 
house, come under the heading of fixtures, and as 
such therefore become the property of the landlord 
on the expiry of the lease. 

This state of things threatens to become very 
serious to the spread of the electric lighting 
industry, and if electrical engineers and directors 
of electric supply companies wish to extend the 
use of electric light to its utmost extent, steps must 
be taken to overcome this deadlock. There are 
two or three means which might be taken to meet 
the difficulty in a practical spirit which will, no 
doubt, suggest themselves to commercial men, but 
we shall, perhaps, be doing a helpful act in mention- 
ing these specifically. In the first place, it would 
evidently meet the requirements of those who 
require the electric light for parties, balls, and 
other special occasions, if all or most of the 
electrical contractors were to make terms with 
artistic fitting manufacturers, such as Faraday’s, 
Osler’s, and others to have the control of handsome 
complete sets of ballroom or dining-table fixtares, 
such as are shown at the Crystal Palace, to be hired 
out at a fixed sum per night, the current to be 
supplied by accumulators. This has already been 
carried out to some extent among the richer class of 
householders, but the practice might very well be 
extended, and might even give work to an “ Elec- 
trical Fittings Hire Company, Limited.” But this 
only satisfies one portion of the demand. There remain 
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those who desire a steady supply, but do not wish to 
pay for the wiring of the house on the chance of losing 
the whole amount after a year or two. To deal 
with this difficulty another scheme must be adopted. 
The fittings should be arranged so that they do not 
become “ fixtures,” and a discussion in a friendly 
way between electrical contractors and the fire office 
inspectors, ought to reveal without much difficulty a 
means for achieving this result. The cables, wires, 
fittings, lamps, meters, and blocks should be arranged 
so that they are not attached directly to the house 
itself, but remain removable property. This could no 
doubt be arranged with but little change from the usual 
system. We think wecan foresee here, however, a good 
opening for the use of concentric wires, which, if 
strung up on insulators in a house, could be remov- 
able at the end of a tenancy, and would remain the 
property of their purchaser. The incoming tenant 
could be asked if he desired to take the electric light, 
and if not, the whole apparatus could be promptly 
dismantled for use elsewhere. We need hardly 
emphasise the fact that it would be directly to the 
interest of the directors and shareholders of electric 
supply companies to encourage and foster firms or 
hire-companies who would undertake this work. 


AN EARLY CONCEPTION OF THE MAGNETIC 
FIELD.* 


BY PROF. EDWIN J. HOUSTON. 


It may interest the members of the Electrical Section to 
know that as early as 1668, Robert Boyle, the eminent 
hppa and chemist, published, concerning the magnetic 
field, exceedingly advanced ideas which closely resembled 
185 modern ideas of magnetic flux and lines of magnetic 

orce. 

Boyle's publication, so far before the time of Faraday, 
shows the exceedingly advanced position he must have 
occupied at that early date, as a thinker and investigator in 
physical science. 

Boyle was an indefatigable worker, and a voluminous 
writer, both in the domain of physics and chemistry, as 
well as that of medicine. He taught that absolute rest had 
practically no existence even in bodies in apparent rest, 
since there existed in such bodies what is called an intestine 
motion of their particles. He also had original notions of 
what was called, in his time, effluvia, and it was in con- 
nection with these so-called effluvia that he advanced an 
explanation concerning the magnetic action of the load- 
stone, which bears a remarkably close resemblance to the 
nem ideas of a magnetic field and lines of magnetic 
orce. 

The quotation referred to is from the second of two 
uri ds “ Concerning the Unsuccessfulness of Experiments,” 
published in 1668. In these essays he has been pointing 
out the necessity for care in conducting scientific experi- 
ments, and urges that the failure to experimentally 
s bue any natural phenomenon should not necessarily 
call in question the accuracy of the first observer of such 
55 until all the sources of error that might have 
ed to obscuring or vitiating it had been eliminated. In 
this connection he cites, in a quaint manner, some of the 
numerous experiments that he had been led to try on the 
assertion of well-known scientific men, but in which he 
failed to obtain the results alleged to have been observed. 
He describes in this connection the magnetisation produced 
by touching a steel knife-blade to the armed pole of a load- 
stone as resulting in different polarities according to whether 
the point of the blade is drawn towards or from the equator 
of the loadstone. 

I will quote Mr. Boyle's remarks in full in this connec- 


Paper read at a meeting of the Electrical Section of the Franklin 
Institute. 
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tion: If on either of the extremes or poles of a good 
armed load-stone, you leisurely enough, or divers times, 
draw the back of a knife, which has not before receivd any 
magnetick influence, you may observe that if the point of the 
blade have in this affriction been drawn from the middle or 
æquator of the load-stone towards the pole of it, it will attract 
one of the extremes of an equilibrated magnetick needle ; 
but if you take another knife that has not yet been invigo- 
rated, and upon the self-same extremity oi pole and the load- 
stone, thrust the back of the knife from the pole towards 
the æquator or middle of the load-stone, you shall find 
that the point of the knife has by this bare difference 
of position in the blade whilst it past upon the 
extreme of the the load-stone, acquired so different a 
magnetic property, or polarity, from that which was 
given to the former knife by the same pole of the 
load-stone, that it will not attract, but rather seem to repel 
or drive away that end of the magnetick needle which 
was drawn by the point of the other knife. And this 
improbable experiment not only have we made trial of, by 
passing slender irons upon the extremities of armed load- 
stones, the breadth of the whose steel.caps may make the 
experiment somewhat less strange, but we have likewise 
tryd it by affrictions of such irons upon the pole of a 
naked terella, and we have found it to succeed there likewise. 
How strange soever it may seem, that the same point or 
part of the load-stone should imbue iron with contrary 
properties, barely as they are, during their passing over 
it dinh from the æquator of the load.stone, or thrust 
towards it. But whether, and how far this observation 
insinuates the operations of load-stone to be chiefly per- 
formed by streams of small particles, which perpetually 
issuing out of one of its poles, do wheel about and re-enter 
at the other; We shall not now examine (though this seem 
one of the most likely phenomena we have met with, to 
hint a probable magnetical hypothesis) contenting our- 
selves to have manifested by what plainly appears, how 
much influence a circumstance, which none but a mag- 
netick philosopher would take notice of, may have on an 
experiment.” 

Mr. Boyle had obtained an insight into the actions which 
occur during magnetisation far beyond that of his contem- 
poraries. This fact appears to be clearly indicated by the 
above statement as to what he believed to be the actual 
operation of the loadstone—namely, that it produced mag- 
netisation by means of streams of small particles coming 
out of one pole and re-entering at the other pole. Change 
the phraseology but a trifle, and leave the ideas as 
expressed, and we have at this early date a fair idea of the 
modern notion of magnetic flux. 

Boyle’s notion seems to have been that when other bodies 
were brought into this magnetic stream, they became 
endowed with magnetic properties by the particles or 
corpuscles forming the stream, passing through them, just 
as we now explain magnetisation by the passage through a 
magnetisable substance of the lines of magnetic force. 

n a later paper, published in 1669, on The Absolute 
Rest of Bodies,” he asserts that the particles even in 
exceedingly dense substances that are apparently at rest 
are, in reality, in rapid motion. He urges that although 
such motions cannot be seen, yet they must exist, and cites 
as a proof of such assertion the following experiment, 
which I will give in Mr. Boyle’s language : 

* I briefly answer (for I would not here repeat what I 
have elsewhere said on this point) by this clear experiment, 
that though your eye can discern no change in the out- 
ward and visible, much less in the more latent and internal 
corpuscle of iron: a vigorous load-stone by passing alon 
its axis from one pole of the stone to the other, and bac 
again, yet the texture of the iron is by that action of the 
load-stone so changed, that it acquires, and then loses 
those admirable qualities we call the attractive and direc- 
tive virtue or faculty peculiar to magnetick bodies.” 

And further on, in the same paper, in speaking of the 
well-known fact that a mass of steel when allowed to 
stand in an upright position for some time on the earth, is 
endowed with magnetic properties, ho ascribes these pro- 
perties to the action which the streams of corpuscles exert 
on it. 

“ To this purpose I shall only observe to you th 
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a bar of iron having one of its ends held perpendicularly, 
and at a fit distance to the Lilly or northern point of the 
mariner's compass (I mean that which points towards the 
north), it will, as I elsewhere mention, drive it away towards 
the east or west ; and if this same lower end of the bar of 
iron be put into a contrary posture it will presently lose its 
temporary magnetism, as I elsewhere declare. Yet if this 
bar be very long-kept upright in a window or other conve- 
nient place, then, as some late magnetickal writers will tell 
you, it will have acquired a constant and durable magnetick 
power. Which is a phenomenon which makes exceed- 
ingly for our present purpose, since it hence appears both 
that the air together with the magnetical effluvia of the 
earth that it receives in its pores, is able without outward 
force to work durable changes in so solid a body as iron, 
and that the motions of the internal parts, for these are 
requisite to change the metal’s texture, are performed with 
a wonderful slowness since the bar must be very long 
exposed to the air, perhaps before it acquires any durable 
magnetism at all, but at least before it acquires so vigorous 
and fixt a magnetism as by this means it may attain to.” 

In another paper on The Nature, Properties, and Effects 
of Effluvia,” reproduced by Shaw at a later date, in vol i., 
p. 411, of the philosophical works of the Hon. Robert Boyle, 
Esq., 1725, Boyle writes as follows : 

“ To clear this matter, I caused some needles to be her- 
metically sealed up in glass pipes, which beiag laid on the 
surface of the water, whereon they wou'd lightly float, the 
encluded needles did not only readily answer to the load- 
stone externally applied, tho' a weak one, but comply'd 
with itso well that I cou'd easily lead, without touching it, 
the whole pipe to what part of the surface of the water I 
pleased. I also found that by applying a better load-stone 
to the upper part of the seal'd pipe, with a needle in it, I 
cou'd make the needle leap up from the lower part, as near 
to the load-stone as the interposed glass wou'd give it leave. 
But I thought it more considerable to manifest that the 
magnetical effluvia, even of such a dull body as the globe 
of the earth, wou'd also penetrate glass. And this I 
attempted after the following manner. I took a cylindrical 
pos of iron, about the bigness of one's little finger, and 

etween half a foot and a foot long ; having formerly found 
that the quantity of unexcited iron forwards its operation 
upon excited needles ; and having hermetically seal'd it up 
in a glass pipe, but very little longer than it, I suppos'd 
that if I held it in a perpendicular posture, the magnetical 
effluvia of the earth, penetrating the glass, wou'd make the 
lower extreme of the iron answerable to the North Pole; 
and, therefore, having applied this to that point of the 
needle, in a dial or sea-compass, which looks towards the 
north, I presum'd it would drive it away, which accord- 
ingly it did. And having, for further trial, inverted the 
included iron, and held it in a perpendicular posture, just 
under the same point, that extreme of the iron rod, which 
before had driven away this point, being, by inversion, 
become a south pole, attracted it; from which sudden 
change of the poles, merely upon the change of the situation, 
it also appeared that the iron owed its virtue only to the 
magnetism of the earth; not that of another load-stone 
which wou'd not have been thus easily alterable.” 

I need not call your attention to the marked similarity 
between the manner in which Boyle conceives magnetic 
induction to take place, and our modern notions concerning 
the same phenomenon. His streams of magnetic effluvia 
correspond exactly in direction and action to our present 
conceptions of magnetic flux and lines of magnetic force. 

Coming now to the time of Faraday, we find in a paper, 
published by Faraday in the Philosophical Transactions, 
in 1852, the following: From my earliest experiments 
on the relation of electricity and magnetism, I have had to 
think and speak of lines of magnetic force as representa- 
tions of the magnetic power, not merely in the points of 
quality and direction, but also in quantity. EN 

“A lineof magnetic force may be defined as that line 
which is described by a very small magnetic needle, when 
it is so moved in either direction correspondent to its 
length, that the needle is constantly a tangent to the line 
of motion. ^d 

* These lines have not merely a determinate direction 
recognisable as above, but because they are related toa 
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polar or antithetical power, have opposite quantities or 
conditions in opposite directions. "These qualities, which 
have to be distinguished and identified, are made manifest 
to us, either by the position of the ends of the magnetic 
needle, or by the direction of the current induced in the 
moving wire." 

As to the direction of the lines of magnetic force, Faraday, 
as is well known, regarded them as coming out of one 
pole of the magnet and passing in at the other pole, and 
referred to this in a paper printed in the Proceedings of the 
Royal Institution, on the 23rd of January, 1852, as follows: 

* The lines of force already described will if observed by 
iron filings or a magnetic needle or otherwise, be found to 
start off from one end of a bar magnet, and after describing 
curves of different magnitudes through the surrounding 
space, to return to and set on the other end of the 
magnet." 

There is, of course, a danger in quoting from an early 
writer, of reading into the quotation a significance that 
it could not have had, save by the light of subsequent 
researches. It is far from my purpose, or desire, to belittle 
the researches of Faraday. I merely desire to show, by & 
comparison of the writings of these two philosophers, the 
remarkable advance that Boyle had made as to the manner 
in which a magnet acta. 

In the above quotation from Boyle it must be remem- 
bered that Boyle referred to certain effluvia which he 
believed were given off by the magnet. His conception, 
however, of these particles coming out at one pole and 
re-entering the other, and his mentally endowing streams 
of such particles with polarity, or the possession of opposite 
properties in opposite directions, was certainly a remark- 
able advance for his times, and shows how far he was 
beyond his contemporaries. 

t is possible that other writers before the time of Boyle, 
or between his time and that of Faraday, may have expressed 
somewhat similar ideas. I merely call your attention to the 
quotations from Boyle as showing the remarkable grasp of 
magnetic phenomena possessed by this early philosopher. 


ON THE CLARK CELL AS A STANDARD OF 
ELECTROMOTIVE FORCE.* 


BY R. T. GLAZEBROOK, M.A., F.R.S., FELLOW OF TRINITY 
COLLEGE, AND S. SKINNER, M.A., CHRIST'S COLLEGE, 
DEMONSTRATOR IN THE CAVENDISH LABORATORY, 
CAMBRIDGE. 


The paper consists of two parts. In Part I. an account 
is given of experiments on the absolute E.M.F. of a Clark 
cell. This was determined in the manner described by 
Lord Rayleigh (Phil. Trans., 1884) in terms of a known 
resistance and the electro-chemical equivalent of silver. 
The resistance used was a strip of platinoid about 1 cm. 
wide and 0 05 cm. thick wound on an open frame. It was 
immersed in a bath of paraffin oil, and the currents used, 
varying from about 0°75 to rather over 1:4 amperes, did not 
raise its temperature sufficiently to affect the result. It 
had a resistance of nearly one B.A. unit. This was deter- 
mined in terms of the original B.A. units. As part of the 
object of the experiments was to test the memorandum on 
the use of the silver voltameter recently issued by the 
Electrical Standards Committee of the Board of Trade, the 
large currents mentioned above were purposely employed. 
The silver voltameters were treated in accordance with 
the instructions in the memorandum. 

The standard cell to which the results are referred is 
one constructed by Lord Rayleigh in 1883, probably No. 4 
of the cells described in his paper already quoted. The 
results have been reduced on the supposition that one B.A. 
unit is equal to 0 9866 ohm; if we take the number 0.9535 
as representing the value in B.A. units of the resistance of 
a column of mercury at Odeg., 1 metre long, 1 sq. mm. in 
section, the above is equivalent to saying that the length 
of the mercury column having a resistance of one ohm is 
106:3 cm. It has also been assumed that the mass of 


Abstract of a paper read before the Society of Arte. 
t This number is the mean of the best recent resulte 
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silver deposited in one second by a current of one ampere is 
0:001118 gramme, and that the coefficient of change of 
E.M.F. with temperature of a Clark’s cell is 0:00076. 
This last result has been verified by usin Part II. An 
account of nine separate experiments is given in the paper ; 
the following are the results reduced to 15deg. C. : 


No. of E.M.F. of No. of E.M.F. of 
experiment. cell. experiment. cell. 
TET 1:4341 pre 1:4342 
„„ 14336 V 14342 
J 34 14341 „„ 14340 
1 ET 14340 „ 14345 
N 14340 


The mean of these is 1434 l, or, correcting for the rate of 
the clock, 1:4342. 

In Experiment 2 the current in the voltameter was 
rather unsteady, which may account for the low value; 
while in Experiment 9 the temperature of the cell was 
changing somewhat, and our later experience has shown 
us that the E.M.F. in our standard cell lags very con- 
siderably behind the temperature. Still, even taking these 
5 into account, the results are very close. 

we suppose, as seems most probable, for reasons given 
in the paper, that our cell is No. 4 of Lord Rayleigh's 
paper, and that it has retained relative to No. 1 (Lord Ray- 
leigh’s standard) the value it had in 1883, the E. M. F. of his 
cell No. 1 would be in the units he used, 1:4346 volts at 
l6deg. The value found by Lord Rayleigh was 1:4348 
volts ; thus the two are very close. 

In the units we have given above, those specified by the 
Board of Trade, we have finally the result that the E.M.F. 
of our cell is 1:4342 volts at 15deg. C. or 1:4324 volts at 
62deg. F. | 


PART II. 


In the second part of the paper we have investigated 
some of the sources of error in the Clark cell, and also the 
effects of small variations in the materials used and the 
method of their preparation. We have also compared a 
number of cells set up by different makers. The general 
result is a very good agreement among cells from very 
various sources. 

Cells set up by Lord Rayleigh in 1883 and 1884, Mr. 
Elder in 1886, Mr. H. L. Callendar in 1886, Dr. Muirhead 
in 1890, and by Dr. Schuster, Mr. Wilberforce, and our- 
selves during the past year, all agree closely, the variations 
among them being rarely greater than about 0 0005 
volt. The first set of cells, 18 in number, con- 
structed for the purposes of this enquiry, were made 
according to Lord Rayleigh’s instructions, using, how- 
ever, various specimens of the chemicals. These showed 
some differences at first, but in the course of about two 
months they had all, with one exception, settled down to 
close agreement with the standard. The exceptional cell 
has since become normal. In two of these cells mercury 
was used which had been taken direct from the stock in 
everyday use in the laboratory. The E.M.F. of these cells 
was much too low at first, but it gradually increased, and 
they are now normal. The mercurous sulphate appears to 
free the mercury from certain harmful impurities. 

Another set of cells were put up, in accordance with the 
provisional memorandum of the Electrical Standards Com- 
mittee of the Board of Trade, issued in June last and 
quoted below. 


MEMORANDUM ON THE PREPARATION OF THE CLARK 
STANDARD CELL. 


Definition of the Cell. 


The cell consists of mercury and zinc in a saturated solution 
of zinc sulphate and mercurous sulphate in water, prepared with 
mercurous sulphate in excess, and is conveniently contained in 
a cylindrical a vessel. 


Preparation of the Materials. 


1. The Mercuiy.—To secure purity it should be first treated 
with acid in the usual manner, and subsequently distilled in 
vacuo. 

2. The Ziuc.—' Take a portion of a rod of pure zinc, solder to 
one end a piece of copper wire, clean the whole with glass 

per, carefully removing any loose pieces of the zinc. Just 

efore making up the cell, dip the zinc into dilute sulphuric 
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acid, wash with distilled water, and dry with a clean cloth or 
filter paper. 

5. The Zinc Sulphate Solution.—Prepare a saturated solution 
of pure (“ pure recrystallised’) zinc sulphate by mixing in a 
flask distilled water with nearly twice its weight of crystals of 

ure zinc sulphate, and adding a little zinc canbanats to neutra- 
fise any free acid. The whole of the crystals should be dissolved 
with the air of gentle heat—i.e., not exceeding a temperature of 
50deg. C.—and the solution filtered, while still warm, into a 
stock bottle. Crystals should form as it cools. 

4. The Mercurous Sulphate.— Take mercurous sulphate, pur- 
chased as pure, and wash it thoroughly with cold distilled water 
by agitation in a bottle; drain off the water, and repeat the 
process at least twice. After the last washing, drain off as much 
of the water as possible. Mix the washed mercurous sulphate 
with the zinc sulphate solution, adding sufficient crystals of zinc 
sulphate from the stock bottle to ensure saturation, and a small 
quantity of pure mercury. Shake these up well together to 
form a paste of the consistency of cream. eat the paste suffi- 
ciently to dissolve the crystals, but not above a temperature of 
Sodeg. Keep the paste for an hour at this temperature, agitating 
it from time to time, then allow it to cool. Crystals of zinc 
sulphate should then be distinctly visible throughout the mass ; 
if this is not the case, add more crystals from the stock bottle, 
and repeat the process. This method ensures the formation of 
a saturated solution of zinc and mercurous sulphates in water. 
The presence of the free mercury througheut the paste preserves 
the basicity of the salt, and is of the utmost importance. Con- 
tact is made with the mercury by means of a platinum wire 
about No. 22 gauge. This is protected from contact with the 
other materials of the cell by being sealed into a glass tube. 
The ends of the wire project from the ends of the tube ; one 
end forms the terminal, the other end and a portion of the glass 
tube dip into the mercury. 


To set wp the Cell. 


The cell may conveniently be set up in a small test-tube of 
about 2 cm. diameter, and 6 cm. or 7 cm. deep. Place the 
mercury in the bottom of this tube, filling it to a depth of, say, 
1:5c.m. Cut a cork about 0:5 cm. thick to fit the tube; at one 
side of the cork bore a hole, through which the zinc rod cau 
pass tightly ; at the other side bore another hole for the glass 
tube which covers the platinum wire; at the edge of the cork 
cut a nick through which the air can pass when the cork is 
pushed into the tube. Pass tho zinc rod about 1 cm. through 
the cork. Clean the glass tube and platinum wire carefully, 
then heat the exposed end of the platinum red hot, and insert 
it in the mercury in the test-tube, taking care that the whole of 
the exposed platinum is covered. Shake up the paste and 
introduce it without contact with the upper part of the walls 
of the test-tube, filling the tube above the mercury to a 
depth of rather more than 2 cm. Then insert the cork 
and zinc rod, passing the glass tube through the hole prepared 
for it. Push the cork gently down until its lower surface is 
nearly in contact with the liquid. The air will thus be nearly 
all expelled, and the cell should be left in this condition for at 
least 24 hours before séaling, which should be done as follows : 
Melt some marine glue until it is fluid enough to pour by its 
own weight, and pour it into the test-tube above the cork, using 
sufficient to cover completely the zinc and soldering. The glass 
tube should project above the top of the marine glue. The cell 
thus set up may be mounted in any desirable manner. It is 
convenient to arrange the mounting so that the cell may be 
immersed in a water bath up to the leve] of, say, the upper 
surface of the cork. Its temperature can then be determined 
more accurately than is possible when the cell is in air. 


These cells, as the tests given show, have been good from 
the first, and, indeed, we have not had any difficulty with 
any of the cells in which the instructions of this memo- 
randum have been followed. The mercury used had been 
distilled in the laboratory, the zincs were supplied as 
“pure” by Messrs. Harringtons, of Cork, while the zinc 
and mercurous sulphates came from Messrs. Hopkin and 
Williams. The numbers in Table I. show the differences 
seda the cells and the standard ; the unit is 0:00025 
voit. 

It may be well to explain the purpose of some of the 
precautions advised in the circular. The mercurous 
sulphate, as ordinarily purchased, contains some mercuric 
sulphate. When this is moistened with water it is resolved 
into a yellow basic mercuric sulphate (turpeth mineral) and 
a soluble acid mercuric sulphate. The first, at any rate in 
moderate quantities, does not affect the E. M. F.; the latter 
greatly hinders it from attaining the proper value. Repeated 
washing, however, removes most of this soluble salt. The 
paste, when made, is shaken with mercury to remove an 
traces of the acid sulphate which may be left, for the. 
mercuric sulphate attacks the mercury and fo 
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TABLE I.—DirFERENCES BETWEEN A SET OF CELLS AND THE STANDARD. 
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Date June 4. June 6. June 9. July 20. Aug. 6. lug. 10.|Aug. 14.|Aug. 22. Nov. 2. Nov. 14. Dec. 17.| July 7*. | July 18.* 
Temperature 16 16 14:5 18, , 162 16:4 17:5 16:4 144 9:2 15 15 15 
No. 71 -4 -1 -] 0 0 | o0 0 0 —1 —2 —2 2 —4 
„ 73 -8 -8 -8 1 1 | 0 1 0 1 1 0 1 2 
» 74 -2 1 2 2 b 3 0 0 0 1 1 -1 4 2 
» 75 -5 -1 0 0 1 0 1 -1 l 1 -1 4 2 
» 76 -3 2 | -1 ite 2 0g -2 | -1 1 0 0 2 3 
Comparison with the standard of the Board of Trade. The unit is O 00025 volt. 
sulphate. Careful precautions are necessary to ensurethat | Mr. Swinburne have called attention to the difficulties 


the solutions should be saturated with both zinc and 
mercurous sulphates, but the solutions should not be raised 
in temperature above 30deg. C., for the zinc sulphate ma 
then crystallise out in the wrong form. The proper crysta 
havo the composition ZnSO,.7 HO, and are rhombic. 

But while we have had no serious difficulty with any of 
the cells prepared in accordance with the last form of the 
memorandum, some of the other cells we have set up have 
led to some interesting results. Two sets of cells were put 
up with great care by Mr. Wilberforce in March and April. 
One of us (S. S.) set up some cells in the same way about 
the same time. The solutions were prepared from very 
pus materials, following Lord Rayleigh's instructions. 

e zinc sulphate was remarkably free from acid, and it 
appeared as if the results ought to be good. In the first set, 
Nos. 36-41, the E.M.F. was too low. At the end of a 
month it was much too low, about 0:005 volt, and Mr. 
Wilberforce noticed that a dullgrey deposit covered the 
zincs; he therefore removed them and scraped off this 
deposit, when, on replacing the zincs, the cells were found 
to have approximately the normal E.M.F.; they have con- 
tinued nearly normal since. The next set, Nos. 42-47, were 
very good when first set up, but the E.M.F. soon fell 
rapidly, until at the end of a month they were nearly 
0:01 volt too low. The grey deposit again was formed 
over the zinc. Some of these cells were left untouched 
till August, by which time the E.M.F. had recovered 
somewhat, being then about 0:005 too low. Others had 
been treated by removing the zincs and replacing them by 
amalgamated zincs. In August some experiments were 
made on the unaltered cells, which showed conclusively 
that it is necessary that the surface of the zinc should 
remain bright if consistent results are to be obtained. This 
bright surface may be secured by amalgamating the zinc, 
but we are not yet sure that this alone is effective, for it 
seems possible from various observations that some action 
which results in the amalgamation of the zinc must go on 
in the cell to enable it to reach the steady state, and that 
it may not be sufficient to introduce amalgamated zincs. 
On this and some kindred points, however, we are still ex- 
perimenting. The grey deposit can be shown to be mainly 
mercury in a state of very fine division. There are some 
indications that a slight acidity in the solutions is of use in 
promoting amalgamation. We have verified repeatedly an 
observation of Dr. Hopkinson's that the E.M.F. of a bad 
cell changes considerably if the cell be slightly shaken, 
while that of a good cell is not affected. 

The paper also contains an account of some experiments 
on the coefficient of change of E.M.F. with temperature. 
The value found is 0 000755 per Ideg. C., practically the 
same as that given by Lord Rayleigh. In this connection 
we may mention the important observation that when the 
temperature is rising, even although the rise be only a few 
degrees, the E.M.F. of the cell may—especially if the cell 
be large—lag very considerably behind the temperature. 
On one occasion in which the temperature rose by some 
5deg. C. in about a week, the E. M. F. of our large cell at 
the end of the week corresponded to a temperature nearly 
3deg. lower than that given by a thermometer in the bath 
with the cell, being about 0:0027 volt too high. In this 
case a thick cake of crystals had formed on the top of the 
more solid portion of the paste, and the zinc sulphate solu- 
tion only attained the state of saturation corresponding to 
the temperature by very slow degrees. Mr. Carhart and 


which thus attend the practical use of the cells. They 
are to some extent met by using small cells. 

The paper also describes a new form of portable cell 
which may be turned into any position without harm. 
Experiments have also been made on the mercury chloride 
standards described by Von Helmholtz. A set of these has 
been constructed which has an E.M.F. of very nearly one volt. 
A form of standard due to Gouy, in which oxide of mere 
is nsed, has also been examined. The E.M.F. of these ce 
prepared with yellow oxide is, we find, 1:381 volts, and 
when prepared with red oxide 1:388 volta. 

By the kindness of Major Cardew several of our cells 
have been compared with the standards of the Board of 
Trade. The differences are very small, being about 
0:0003 volt. The average of the Board of Trade cells is 
less than our standard by about this amount. The Board 
of Trade possess 72 cells, and Mr. Rennie, Major Cardew's 
assistant, informs us that the greatest difference between 
any two of them is under 0:0007 volt. It will be seen 
from the table given that, while the cells there considered 
are on the average about one of our units above our 
standard, they are rather over two of such units above the 
Board of Trade cells. Thus our standard exceeds the cells 
of the Board of Trade by rather over one of our units, or 
about 0:0003 volt. If we take the E.M.F. of our standard 
as 1:4342 volts at 15deg., the cells of the Board of Trade 
average in E.M.F. about 1:4339 volts at l5deg. C., or 
1:4321 volts at 62deg. F. 


THE ELECTRIC MOTOR: A PRACTICAL DESCRIP- 
TION OF THE MODERN DYNAMO MACHINE, 
MORE PARTICULARLY AS A MOTOR.* 


BY W. B. SAYERS. 


(Continued from page 347.) 


The Reversibility of the Elementary Principle of the Dynamo 
Machine.—I have mentioned that if the bar were driven in 
the magnetic field a back pressure, or opposing E.M.F., 
would be generated in it, which pressure, or E.M.F., would 
necessarily be exceeded by the supply pressure. Now, this 
pressure, which I have called back pressure hitherto, would 
be generated just the same if the bar were driven across the 
magnetic field by an external agency. If we were to drive 
the bar, then, by mechanical power, we should get a differ- 
ence of electrical pressure, or an E. M. F., between its two ends, 
which would be capable of producing a current if suitable 
connections were made. This illustrates the principle of the 
reversibility of the dynamo machine our heretofore motor 
bar is transformed into a generator bar. To go a little 
further. If we were to apply a constant driving force to 
the bar (the equivalent of this is done when a constant- 
current generator is driven by an uncontrolled steam 
engine supplied with steam at constant pressure), the con- 
ditions would be such that through a considerable range 
the current generated in the bar would be nearly indepen- 
dent of the resistance or back pressure opposed to it, the 
speed at which the bar was propelled varying so as to 
produce this result. 

* Paper read before the Institution of Engineers and Ship- 
builders in Scotland. ' 
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For auppose the resistance or the back pressure, or both, | 
ien to the pressure generated in the bar were to be 
suddenly increased, the result would be a momentary 
diminution in the strength of the current; this would 
mean a corresponding decrease in the force which the 
driven bar opposed to the constant driving force. The 
velocity of the bar would consequently be increased, and 
with it the pressure generated and current in the system, 
until equilibrium was again restored, which would be when 
the current had reached its former value. By the reverse 
process the current would be brought back to its normal 
value if momentary increase were caused by reduction of 
the resistance, or the back pressure, or both. 

Thus, if suitable low-resistance connections were made 
between the bar driven by a constant force, and a second 
similar bar—located, of course, between the poles of a 
similar magnet—there would be a practically constant 
current driven through the two bars, so that the constant 
driving force vids to the one would be transmitted to 
the second, which we may call the motor bar.. This is 
typical of the transmission of power by what is known as 

e constant-current system. 

Again, suppose one bar to be driven by mechanical 
power at a constant speed; in this case the pressure 
generated would be constant, and the mechanically driven 
bar would then become a source of constant electric 
pressure, so that if this bar, mechanically driven at a 
constant speed in a powerful magnetic field, were suitably 
eonnected with low-resistance conductor to a second similar 
bar, the second bar would be driven, at a nearly constant 
"pee in the manner I have described. This illustrates 

e principle upon which the transmission of power on the 
constant-pressure system, in which a constant speed is 
maintained at all loads, depends. 


The Dynamo Machine as a Motor.—The obvious mode of 
constructing a motor depending for its action upon the 
elementary forces we have been considering, is to fix the 
driving bars or wires upon the periphery of à wheel, or 
drum or cylinder, and to so arrange them and their con- 
nections that the forces they exert shall combine to turn 
such wheel or drum ; and further, to so arrange the whole 
that the rotation shall not relieve the force (so to speak), 
80 that & constant torque is applied to the shaft. This 
wheel, or drum, with its driving wires (for in small 
machines the driving bars are merely wires), or its bars and 
their connections and mountings, form what is called the 
^ armature " of the motor. Many different forms of arma- | 
tures have been devised, all depending upon the same 
principles for their actions ; but I shall confine myself to 
the two forms mostly in use in this country—i.e, ring 
armatures and drum armatures. The essential difference 
between the two types is this. In a ringarmature the con- 
nections between the driving wires or bars are taken 
through the centre of the core, which is a hollow cylinder; | 
in a drum armature the connections between the driving 
wires or bars are taken across the ends, and there are no 
connections through the centre. 

The drum or ring, as the case may be, upon which the 
driving bars or wires are mounted, is built up of thin iron 
discs, with a thin sheet of insulating material between each. 
It is called the “core” of the armature. If the core were 
solid, instead of being built up of discs, or laminated in a 
direction at right angles to the shaft, it would have very 
powerful electric currents induced in it, caused by the 
same action which induces the back pressure in the driving 
bars, and this would result in great loss of energy, and 
heating of the core. A motor of any size with a solid core 
would be absolutely worthless from this cause. 

The driving bars or wires are constituted by the portions 
of the “winding,” as it is termed, of the armature which 
cover the periphery,* and may not be separate bars at all ; 
but whether the conducting circuit, or“ winding," of the 
armature is composed of wire wound continuously on, or 
whether made up of separate bars, such as these I hold in 
my hand, the primary force which drives the motor is 
exerted against the core—or against driving pins specially 


* In some forms of ring-armature machines the magnet poles are 
in juxtaposition to the sides, or even to the inside, in addition to, | 
or instead of, the periphery of the armature. In these cases the 
wires or bars on these parte of the armature oore also drive. 
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provided—by the wires or bars which cover the periphery 
of the armature ; the force reacting upon the field m 


ete, 


which could thus be made to revolve in place of the 


armature. 


Fig. 3 is a diagrammatic representation of a ring-armature 
dynamo machine asa motor. The shaft is not shown. A 
is the core, B B is the “ winding," which consists of the 
parts, 51 b, which lie on the periphery, and which exert 
the driving force, and the parts, b, b, which serve to 
connect the driving bars or wires in the required manner. 
D D are connections made with the winding at intervals 
which terminate in segmental bars, C C, which form what 
is called the commutator, upon which the brushes, E+ E - , 
rest. F+ F— are the supply mains Sup the 
current to flow through the motor, as indicated by the 
arrows* ; it traverses the brush, E+, and enters the arma- 
ture through the commutator bar, C+, and ita connection, 
D+; on reaching the winding it divides, one-half the total 


going each way round, until the two parts meet again at 


connection D-, whence the current flows out at E-. 


G G represent the massive electromagnet, between the 
curved polar surfaces of which and the armature core is the 
air space, or interpolar space, in which the conductors move, 
and where the intense magnetic field prevails when the 
field magnets are excited by the current through their 
exciting coils. The path of the magnetic flux is indicated 
by the lines which are marked with the letters N and 
S to indicate the direction of the flow. The magnetic 
flux flows from the mass of the magnet across the air space, 
through the laminated mass of iron, A, forming the arma- 
ture core, across the second air space, back into the mass 
of the magnet, and round through the limbe and yoke 

* I may here remark that the same quantity of electricity—the 
same current, we may say—leaves the motor as enters it, just as 
the same quantity of water flows away from a turbine as enters it. 
The electric current, whether it is merely the manifestation of 
molecular motion, or whether it is material in motion, is only the 
vehicle of energy. It does not 3 when it delivers up 
energy, any more than a driving rope or band does. 
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(as the end piece is called), so forming a continuous loop 
or circuit. 

The direction of the current in the peripheral or driving 
wires or bars, is opposite over one-half of the armature to 
that over the other half; but it will be seen from the 
diagram, Fig. 3, that the direction of the magnetic field in 
which the ie is the same, therefore the force impressed 
by one-half of the driving bars is opposite in direction to 

at impressed over the other half, so that a rotational 
torque is applied to the core, and, through it and its 
mountings, to the shaft. 

By means of the commutator, C, which revolves with 
the armature, while the brushes, E + E — , remain stationary, 
the direction of the current in the driving bars and their 
connections is reversed as the rotation proceeds, so that the 
direction of the current in all the bars which are in one 
air space is always opposite to the direction in the other 
air space. 

This reversal is effected while the driving bars are 
passing through the two neutral or non-effective parts of 
their path between the poles of the large magnet, G, so the 
torque is quite constant, and a perfectly even and constant 
speed can be obtained, with an electric motor, without the 
use of a flywheel. The armature, it is true, has consider- 
able inertia, but this is not called into requisition to 
maintain a constant torque upon the shaft, as is the fly- 
wheel of a steam engine. 

The reversal of the current in the sections of the arma- 
ture winding between any two commutator connections, 


D D, takes an appreciable time, owing to the phenomena | 


of self-induction.* For this cause the manner in which the 
reversal of the armature sections is to be effected is one 
of the vital points to consider in designing an electric 
motor; almost, if not quite, as vital a point as is the 
reversal of the direction of motion of the connecting-rod 
and piston, etc., of a high-speed steam engine. 

If this reversal is effected merely by the crank instead 
of by cushioning, and by giving “lead” to the slide-valve, 
80 a8 to arrest and restart the piston, etc., and so effect the 
reversal of the motion, by the steam independently of the 
action of the crank, the engine will soon knock itself to 
pieces, though the fitting be never so perfect, and all slack- 
ness and play got rid of. There is a wonderfully perfect 
analogy between this problem in steam engine design, and 


sections of an electromotor. 
If this is done merely by the make-and-break action of 


the brushes in sliding over the commutator sections, it is | 


done, as it were, violently, and sparking and rapid destruc- 
tion of both commutator and brushes is the result. Curiously 
enough, if certain factors have been duly regarded in the 
design of the machine, all that is necessary to do in order 
to get rid of the sparking is to give the brushes a “ lead ” 
(just as the engine slide-valve requires to have a “ lead ” 
over the crank), so that the reversal takes place a little to 
one side instead of just at the neutral point. The direction 
of lead is opposite to the direction of rotation in a machine 
running as a motor—in the direction of rotation in one 
running as a generator. 

When the proper lead is given, the reversal takes place 
at a point found by trial when the armature section is in 
the fringe of the magnetic field through which it has just 
passed — i. e., when it is leaving one of the air spaces (in the 
case of a motor). At this point the current in the section 
is brought to zero, and started in the opposite direction, to 
just the right strength by the back pressure (which we 
have seen is generated in the driving bars of a motor) 
independently, as it were, of the commutator. Thus the 
commutator and brushes must be designed and adjusted, 
not to cause the reversal of the sections by making and 

*'The phenomenon of self-induction in an electric circuit is 
analagous to that of inertia in mechanics. An electric current 
cannot be instantaneously started at a given strength, or instan- 
taneously stopped after it has been started, any more than a body 
can be instantaneously started in motion at a given velocity, or 
instantaneously arrested after starting. The self-induction of a 
wire or conductor forming an electric circuit, however, is an 
extremely variable quantity, depending more upon the environ- 
ment of the wire or conductor than upon the wire or conductor 
iteelf. The self-induction of an armature section varies in different 


parts of its path, but always has a high value due to the proximity 
of iron. 


that of effecting the reversal of the current in the armature | eee AmOURE OE one 


breaking the connection with the main, but so as to allow 
the reversal to be performed by the action of the magnetic 
field upon the section, and the winding and field magnets 
of the machine must be so proportioned and designed as to 
cause this reversal to be effected during the time that the 
commutator bars of the section are passing under the 
brushes. 


( To be continued. ) 


THE WESTON VOLTMETERS AND AMMETERS. 


We in England are so accustomed to consider the 
manufacture of measuring instruments as peculiarly one of 
the home trades that we can hardly understand the 
threatened competition from American sources. Yet the 
Weston instruments, as shown at Frankfort, commended 
themselves to almost all who examined them, and although 
not so prominently exhibited at the Crystal Palace, the 
Mining and General Lamp Company have some of these 
instruments on show, as also cases in which the various parts 
of which the instruments are constructed are also exhibited. 
We understand, however, that some modifications have 
recently been made in the construction of the instruments, 
so that the latest types are not yet to be seen on this side. 
However, Dr. Maschke, in the Electrical World of New 
York, has described these instruments, and to his article 
we are principally indebted for the following information. 


Introductory.—In no branch of modern engineering has the 
necessity of working under close control of accurate measure- 
ment been felt more urgently by those connected with the art 
than in electrical industries, and not many of nature's forms of 
energy are capable of being controlled and measured with. & 
similar degree of perfection as the electric current. A t 
many forms of apparatus and methods have been devised for 
this purpose, and the degree of accuracy attained is an admir- 
able proof of the wonderful progreas of modern science. 

There is, however, a great difference between the require- 
ments of scientific work as carried out in laboratories furnished 
with all improvements and conveniences, and those of practioal 
work, where the conditions of working are generally complicated 
by a large number of unfavourable circumstances, and where 
time saving is one of the most important items. It may fairly be 
and 
ingenuity displayed in the invention and construction of elec- 
trical measuring instruments, almost all the forms of apparatus 
at present in daily use by the electrician are far from satisfying 
the practical requirements. In fact, the demand for improved 
apparatus is continually raised among electrical engineers and 
is constantly increasing. 

It is with the view of satisfying this demand that the Weston 
standard voltmeter and ammeter to be described below, for 
measuring E. M. F. and strength of current, have been designed. 
The general and high recognition with which these instrumenta 
have met since the day they were put into the market may be 
considered as a fair proof of their superiority over their com- 
petitors. They seem entitled to the claim that they answer 
the requirements of electrical practice more perfectly than any 
other instruments in use for the same purpose, especially as far 
as convenience, accuracy, and reliability are concerned, and it 
has frequently been acknowledged by competent authorities 


that they even surpass a great many forms of apparatus 


especially constructed for laboratory work. 

Although everybody who has ever used the instrumenta will 
readily admit the great advantages offered by them, still they 
might be exposed to the objection made to all instruments in 
which permanent magnets are applied—viz., that the magnetism 
might not keep constant for any great length of time. 
Experiments to be described below will show how perfectly 
groundless this prejudice is, as far as the Weston instruments 
are concerned. It is sufficient here to state that with instru- 
ments continually in use for three years, no change of the 
readings could be noticed amounting to more than one-tenth of 
1 per cent. 

he object of the following articles is to give a brief deacrip- 
tion of the Weston instruments, and to follow this with a 
description of some of their more important applications. The 
descriptions will be such as will enable even those who are not 
familiar with the methods of electrical measurements to use the 
instruments for such measurements. An experienced electrician 
might see for himself what may be done with the instruments 
for other than voltage and current measurement, but he will be 
interested to learn what high degree of accuracy may be reached 
in certain measurements with this simple apparatus, which 
otherwise would require very complicated arrangements. 
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DESCRIPTION OF INSTRUMENTS. 


Principle of the Apparatus. —If a flat coil of wire carrying an 
electric current is brought between the poles of a horseshoe 
magnet, it behaves exactly as if it were rigidly connected to a 
magnet fixed in its centre vertically to the plane of its windings. 
(See Fig. 1.) 


Fios. 1 and 2.— Principle of Apparatus. 


Now, suppose the coil shown from above in Fig. 1 be sus- 
pended or pivoted so as to allow being rotated around its 
vertical axis, and let it be traversed by a current having the 
direction of the small arrow; it will then be turned in the 
direction of the larger arrow, from the position shown in Fig. 1 
to that in Fig. 2. This rotation will be produced even by the 
smallest current, provided the coil is not acted upon by some 
opposing force. To make it a measuring instrument, therefore, 
requires that the tendency to turn be opposed by some counter 
force. Such a counter force is produced in the form of two 
flat, horizontal, spiral springs, fastened to the ends of the coil 
above and below it. When no current is flowing these springs 
will keep the coil in a certain zero position, from which it will 
be deflected the more the stronger a current which is sent 
through the coil. A pointer connected with the upper end of 
the axle of the coil, and moving over a properly graduated scale, 
will then indicate the position of the coil, and, therefore, the 
strength of the current to be measured. This is the principle 
of the Weston voltmeter and ammeter. 


8 
Fic, 3. Magnetic Field. 


The Magnetic Field. — The magnetic field is produced by the 
poles of a atrong steel horseshoe magnet, Fig. 5, prepared by a 
N process. The cross-section of the same is a rectangle of 
about 1°25in. by O'3in. Pole-pieces, P P, are attached to the 
iuner surfaces of the poles and are fastened to them by screws, 
SS. The faces of these pole-pieces are of such a shape as to 
leave a perfectly cylindrical space between them. At the front 
side they are connected by two screws toa brass plate, M, 
carrying & massive soft iron cylinder, C, which occupies the 
larger part of the cylindrical space left by the pole-pieces. The 
dimensions of this cylinder are such that a small aunular s 
is left between the cylinder and the pole-pieces, the width of 


which amounts to only 0°040in. in the most recent instruments. 
This space represents the magnetic field in which the ooil 


rotates. 

The Movable Coil.— The coil consists of fine insulated wire 
wound upon a light rectangular frame of aluminium. To avoid 
any assymmetry this frame is made by a 5 and ingenious 
process from a seamless aluminium tube. Including the coil, it 
has a thickness of 0-015in., so that its distance from the soft 
iron cylinder, C, on the one side and the pole-pieces, P P, on 
the other amounts to only 0:0125in., Fig. 4. 

Fastened to each end of the coil is a pivot of hard polished 
steel, carrying a small brass collar, to which the inner end of a 
spiral spring 1s fastened. To avoid any interference from mag- 
netic action the * are not made of steel, but of some non- 
mague alloy. In a test made with one of these springs it was 

ulled out straight, and when allowed to recoil no c 
e seen. 


nge could 


Fiu. 4.—- Movable Coil. 


It goes without saying that the spring is not subjected to any 
permanent changes through long use of the instrument. The 
following reasoning will dispel any doubt as to the constancy of 
the springs. Suppose a good watch makes about 240 beata a 
minute, the swing of the balance being about 360deg., the 
number of contractions and expansions of the hairspring would 
amount to 1,582,600 per day. If we now assume that one of 
the instruments is used 500 days in the year, 100 readings being 
made every day, the deflections extending over the full scale 
length—that is, about 90deg.—it would require 46 years to do 
the same work with the spring of the instrument which a hair- 
Spring is doing daily. 'The slightest change in a hairsprin 
would, of course, show this very distinctly during the course o 
a day, but we know by experience that we can rely upon a watch 
to a certainty for a much 5 period. 

Bearings of the Coil. Path of the Current. — Circular grooves 
are cut into the pole-pieces on their upper and lower surface, 
concentric with the cylindrical opening. Fitted into these 

vves are the circular edges of two brass caps, as shown in 
ig. 5, each of which carries in its centre a small sapphire 
forming the bearings for the pivots of the coil. By this arrange- 
ment tlie axle of the coil is made to accurately coincide with 
the axis of the soft iron cylinder. 


Fic. 5. — Bearings. 


To each of these brass caps two diagonal arms of brass are 
fixed, which are insulated from the cap and can be moved 
around its centre. One of these arms acts as a support for the 
exterior end of the spiral spring which is connected therewith, 
while the other arm conducts the current to or from the respec- 
tive spring. The current therefore passes from the lower brass 
arm to the lower spiral spring, thence through the coil to the 
upper spiral spring and to the brass arm connected with the 


upper cap. 

Most of the voltmeters contain, besides the movable coil, a 
separate resistance coil located underneath the scale-plate and 
electrically connected between one of the brass arms and one of 
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the outeide binding posts. In the amnieters the brass arms are 
connected directly with the terminals of a shunt contained 
within the instrument, Fig. 6. 

Owing to tho very great care used in the construction of the 
bearings, which are made with the same care and precision as 
in the best watches, friction is reduced toa minimum. To 
prevent the turns of the spiral spring from being pushed up 

yond the end of the brass arm by an accidental violent 
motion of the apparatus, the arm is prolonged slightly in a 
horizontal direction beyond the point where tho spring is 
fastened. A alit is cut into the cover, through which the 
spring can be seen, 80 as to make sure that all its turns are in 
one plane. 

The Scale and Pointer.—The pointer of the apparatus is 
fixed to a small brass cross attached to the upper point near 
the bearing. The arms of the cross, by which the pointer is 
counterbalanced, are joined by a brass arc, into which a number 
of minute screws are inserted for making the fine adjustment 
to ensure accurate balancing. The pointer is made of aluminium, 
and is flattened at its end. 

When the coil is in the zero position, the pointer, whose 
normal direction is perpendicular to the plane of windings of 
the coil, forms an angle of 45deg. with the middle line of 
the instrument. With the strongest current which is allowed 
to pass through the instrument, the pointer is deflected 
90deg. from its zero position. Beyond these two extreme 
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Readings. —The readings may be made immediately on apply- 
ing the current. The pointer assumes it proper position by an 
instantaneous and dead-beat deflection. It indicates also the 
alightest momentary or permanent variations iu the current or 
E.M.F. The dead-beat quality is due entirely to the campus 
effect which the frame of the coil experiences in moving throug 
the strong magnetic field, the effect of friction in the bearings 
being practically nought owing to their careful construction and 
adjustment. i 

One of the most valuable features of the instrument is the 
uniformity of the scale, Fig 9. All scale readings begin at 
zero, and it is hardly possible to discover, with the naked eye, 
any difference in the spacing of any two neighbouring divisions. 
Each individual instrument is carefully calibrated for a large 
number of readings, and the scale drawu according to these 
calibrated readings. The divisions are drawn with extreme 
accuracy, and checked subsequently with the indications of a 
standard instrument. : 

Owing to the uniformity of the scale divisions, the fractions 
of a scale division may be estimated with great precision. As 
one-tenth of a scale division can be estimated easily, an appa- 
ratus ranging from 0 to 150 volts will allow reading to one-tenth 
of a volt. With the double scale voltmeters, the lower scale 
of which ranges from 0 to 5 volts, one three-hundredth of 3 
volt may be read ; and with the milli-voltmeters, the range of 
which extends from 0 to 0°01 volt on a scale divided into 100 


Fra. 6.— Connections. 


positions the coil is allowed only a small range, its motion being 
stopped by the two screws by which the iron core, C, is attached 
to the brass plate, M. 

The scale is fastened to a brass plate, which is secured to the 
pole-pieces, projecting from them at right angles. Below the 
scale, quite close to it, a mirror is attached, to enable one to 
avoid making an error in the reading, due to parallax. 


A slight raising or lowering of the scale may be effected 


by loosening one of the two screws, S, (Fig. 3) and by 
tightening the other one (in the figure only the upper one 
of the two screws can be seen). These screws do not enter 
into the poles of the magnet, but only press against them. 
The whole apparatus is mounted on a wooden baseboard and 
is cevered with a brass case in which there are openings, pro- 
vided with glass, enabling the scale and the point of the pointer 
to be seen. 


Transpurtability.—For transportation it is placed in a wooden 
box or leather case, and may be carried in any position. 
Shaking or knocking, if not too violent, does not hurt the 
apparatus. Careful adjustment or levelling is not required, it 
being sufficient to place the instrument approximately horizontal. 
Owing to this fact, the apparatus is especially well adapted for 
use in street cars and on board ships. Violent shocks, though 
they will not change the magnetism of the magnet, might 
damage the pivots of the coil and thereby introduce the element 
of friction, which is avoided with such care in the construction 

of the apparatus. Figs. 7 and 8 show the instruments. 


divisions, readings may be taken which are accurate to one 
hundredth thousandth of a volt. The same degree of accuracy 
is attained in the ammeters. 


Hysteresis.—In a great many other instruments containing 
suft iron, especially if the iron is in their movable parts, the 
indications obtained for the same amount of current are 
different, depending cn whether the current was increasing or 
decreasing before the reading was taken. In the Weston 


apparatus this source of error is entirely avoided. There is no 


iron in the movable coil, and the immovable soft iron cylinder 
embraced by the pole-pieces is exposed to so strong a permanent 
magnetic field that the reaction of the minute currents of the 
coil cannot have the slightest effect upon it. 

The Magnet and its Permanency.—It was stated in the intro- 
ductory paragraph that practically no change of magnetism 
occurs in the Weston instruments. To what degree the con- 
stancy of the steel magnets used in the apparatus is maintained 
may be shown by a test, which hardly any other steel magnets 
so far manufactured would stand. The manufacture of magnets 
having such a degree of permanency means an important 
progress in practical electro-technics. 

The following experiment will therefore be of interest not 
only as far as these instruments are concerned, but because it 
is a matter of general interest. The cover of a voltmeter was 
removed and the terminals connected with a circuit of the 
highest voltage allowable for that instrument, the pointer stand- 
ing exactly over the 150th scale division. A magnet taken 
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from another similar voltmeter was then placed verticall i ith simi 
| y upon | the horizontal one with similar poles together, and hammered 
35 poies of the magnet of the instrument, the north |as described. It may be cifre that every instrument is 
po e 2 the one magnet being placed on the south pole of | submitted to this test before leaving the factory, and is rejected 
e other. The deflection of the pointer immediately went | if found not to stand it with perfect satisfaction. 


Fic. 7.—Ammeter. 


back to division 25. The top of the vertical magnot was then As an additional test i magn 

i , the t 
struck repeatedly with the wooden handle of some tool, as hard | standing upon the horizontal Pine us e a 
as the solidity of the apparatus would allow, which, as is well | the indications of the instrument will be found as correct as in 
known, is about the best means of destroying the constancy of ! the experiment just explained above. 


Fic. 8. —Voltmeter. 


the power of a magnet. Notwithstanding this, upon removing Although the magnetic field between the pole-pi i 
the vertical magnet, the pointer immediately returned almost | core is very intense, the instrument is sensitive 5 
exactly to division 150. Although the experiment was | to the careful observer very small changes in the reading, if 


Fra. 9.— Scale. 


repeated very often, tho difference in reading caused thereby | the instrument is turned about its vertical axis, the E. M. F. or 
never exceeded one-half a scale division. The same favourable | current to be measured remaining constant. These slight 
result was obtained when the vertical magnet was placed upon | changes are due to the effect of external magnetic fields, such 
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as that of the earth. In calibrating the instruments proper 
precautions are taken in having them always in the same 
position in reference to the earth's magnetic north and south. 
he binding screw marked + in the voltmeters must 
always point toward the north and toward the 
observer, the observer facing west. In the ammeter 
the two binding screws on the right side of the instru- 
ment must be brought into the same position. This precaution is 
especially necessary if very accurate measurements are to bemade. 
Influences of external magnetic fields may be avoided also by 
turning the instrument about its vertical axis, noting the 
maximum and minimum readings and taking the mean of the 
two readings obtained; this inean will be the correct result. 


Influence of Temperature. —A very important point in elec- 
trical measuring instruments, particularly in voltmeters, is their 
dependence on changes of temperature, whether caused by 
variations outside of the apparatus or by the heat produced by 
the current within the apparatus itself. The latier point 
requires the most careful attention, especially in electric light 
planta, as the indications of the voltmeter become too low by 
the heating effect of the current, in consequence of which the 
engineer will be apt to raise the voltage of the dynamo, to the 
disadvantage of the lamps. 

Careful tests of the Weston voltmeters have shown that a 
variation of 35deg. F. above or below 70deg. F. does not affect 
their readings more than one-fourth of 1 per cent. As far 
as the heating effect of the current within the instrument is 
concerned, it has been impossible to detect any variation of the 
readings with any voltages within the readings of the instru- 
ment—the changes due to increased resistance of the heated 
copper wire being counterbalanced by the changes taking place 
by the same cause in the other parts of the system. The volt- 
meter may therefore be inserted into the circuit for any length 
of time without sensibly affecting the accuracy of its indications. 

In the Weston ammeters the independence of outside tem- 
perature is not maintained with so high a degree of perfection 
as in the voltmeter, still they also answer perfectly well in this 
respect all practical requirements. In these a change in tem- 
perature of 35deg. above or below 70deg. F. causes an error of 
l per cent. at the utmost ; the readings exceod the true value 
by this small amount if the temperature rises as high as 105deg. 
and fall short of the true value by the same amount, at a 
temperature of 35dey. In regard to the heating effect of the 
current it may be added that changes keep within 1 per cent. 
for all ammeter ranges up to 150 amperes. Improvements being 
made now, with all probability, reduce this temperature con- 
siderably. In the highest range standard portable ammeters— 
viz., 200, 250, and 300 amperes—the heating effect of the current 
is somewhat higher. If, therefore, very high accuracy is 
required the instrumeut should not be kept in circuit for any 
length of time. 

It might at first seem likely that the zero point of the 
apparatus could not remain constant on account of the expan- 
sion of the springs due to changes of temperature. This is 
avoided by a very simple device: the turns of the one spring 
run oppositely to those of the other, so that any expansion due 
to temperature is corrected completely, and therefore has no 
influeuce on the zero or the readings. 


— —— — — — — — 


INSTITUTION OF ELECTRICAL ENGINEER S. 


At the meeting of the Institution on the 9th inst., the 
discussion on Mr. Reckenzaun's paper on “ Load Diagrams 
on Electric Tramways and the Cost of Electric Traction," 
was continued. 


Mr. A. T. Snell had had some experience of tramway working in 
England, and considered that its success in the end was assured. 
Whether the final system would be an accumulator, conduit, or 
trolley one, he considered as yet uncertain. The accumulator car 
load diagram showed the current required by one car only, and 
there were numerous cases of no current when running down.hill 
or stopping, whereas the trolley diagram referred to several 
cars; and so the periods of no current were shorter, and 
there were less variations of current. The crux of the accumu- 
lator system lay in the accumulators themselves. On the Barking 
line there were four cars which ran 220 miles per day. Each car 
had three fresh sets of accumulators daily, and in bad weather 
four. The charging dynamo ran from 10 to 12 hours, and gave 
on an average 450 electrical horse-power hours per day. The energy 
given to the motors was not easy to determine, as the cells were 
sometimes run in series, and at other times in two parallele, depend- 
ing on the number of passengers and the state of the roads. The 
drivers were always told to start in parallel, and not to work in series 
if it could be avoided. He estimated that the power averaged 
about one electrical horse-power hour per car mile, or 220 E. H. P. 
hours per day, an accumulator efficiency of about 50 per cent. On an 
average line he would put engine and dynamo efficiency at about 
77 per cent., accumulators at 60 per cent., and motor, gearing, and 
starting device at 60 per cent. —a total efficiency of about 28 per 
cent. He preferred a single motor to two. There was sufficient 


adhesion on ordinary roads if the gradients were under 5 per cent. 
The combined efficiency with a two-motor car was about 5 per cent. 
less than with a single-motor one. Where there wasa field for the 
former was on a line serving between a residential district and a 
town, the motors being run in series in the town and in parallel 
outside. With regard to gearing, he had no experience of gearless 
motors, but thought they would be best if the stop were not 
frequent. Double reduction had the advantage that the motor 
was lighter, as it could run at higher speed. 

Mr. Blackwell had had considerable experience in America. 
The great mistake that pioneers there, as here, had made, was that 
they calculated the power required, and calculated it much too low. 
The practice of one road was no criterion of that on another ; they 
varied so much both in gradients, state of the surface, and regu- 
larity of load. Their figures were often not comparable ; the line 
which on paper appeared to be the most expensive often paying 
the best. The great difficulty in the last four years in America 
had been the gearing. All kinds had been tried, but he censidered 
that single reduction held the field to-day. He was formerly much 
opposed to worm gearing, but was now partly converted, but 
would like to ask the author for some figures on the cost of working 
with various forms of gearing. As to coet, he knew of no case 
where horses had been replaced on a line by electric traction 
in which there had not been a great increase of profit. The 
number of passengers often rose 70 and 80 per cent. ith regard 
to Mr. Manville's remarks about interference with the telephones 
he quite agreed with them. In America the telephone companies 
eriedita gat over the induction by using double wires, but found 
them a great nuisance. 

Mr. Condict agreed that there would be a great advantage in 
the use of accumulators at the station as scende He believed 
in the author's plan of dividing up the field magneta into sections 
for varying the power, and had gone further in America, where 
they sometimes used a double armature with a commutator at each 
end, the two being used either in series or parallel. He had 
obtained very good results with worm gearing, and had made some 
tests in which it came out very well compared to both single and 
double reduction gear. To the latter he was strongly opposed on 
account of its noisiness. With regard to the weight of his cars, he 
would put car, battery, and motor at 5,0001b. each, and 80 pas- 
sengers at 12, 000lb. 

Mr. Jarman believed strongly in the accumulator system, 
especially as they could be put on any ordinary line with horse 
cars without altering the track. The present horse lines might 
be divided into two classes—those that paid and those that did 
not. The former did not want to change to power, and the latter 
could not afford to. In his own work they often ran gradiente of 
l in 16 with 68 ngers on a 44-passenger car. Accum 
now gave them but little trouble, but he was careful not to take 
larger currents from them than he could help. He preferred two 
motors to one, and always used them in series when possible. In 
reply to a question from the President, he could not give the coset 
per car mile, including cost of renewals, but proposes to read a 
paper on the whole subject at a future date. His cells had been 
running two years without renewals. 

Mr. Sellon objected to the author saying that the expenses of 
the Blackpool line were 67 per cent. of the gross receipts. There 
was some £873 to be deducted for part of rent paid to the town, 
and other items, and this brought the figure down to 4:31 per cent. 
Two of the winter months, also, they were running at a loss. 
Taking from April to September only, the cost was £1,524, and 
the receipts were £5,570, giving 27 per cent. With ard to 
accumulator traction, he believed one set had run 4,000 miles, 
with 785 discharges, and no renewals. 

Mr. Crompton said that the reason cells did not last was that 
the outer surface of the active material was always being jarred 
off. The right direction to work in was to try and get some non- 
pasted cell and also to improve the springs of the cars. In 
crowded cities he thought the accumulator system was the only 
feasible one. 

Mr Trotter said the diagrams really depended as much on 
mechanical details as on electrical ones. Much could be learnt 
from both accumlator and transmission diagrams—as to the effect 
that a heavy flywheel on the engine would have. For integrating 
the curves to find the total amount of power, he drew them on 
the oiled paper used in copying letters and then cut them out and 
weighed them, knowing the weight per square inch of tha paper, 
which was very uniform. For a rough test the curve when cut out 
could be balanced on a pencil to find the height of the line of 
average current. 

Mr. Williams said the mean current appeared only to be 30 per 
cent. of the maximum, which was a very wasteful arrangement. 
Americans rather objected to using compound engines, on the 
ground that they were not economical at low loads. This, how- 
ever, was not correct. It was true, however, that à compound 
had to be larger than a simple engine, as in the former steam would 
not be admitted during the whole stroke, as it could in a single 
engine on emergency. Mr. Baker had brought a dynamo with 
him from America with a 10-ton flywheel, and he thought a good 
deal was to be done in storage by that means. He agreed with a 
pu speaker that it would be well to start the motor free, and 

ring it into gear by a friction clutch, as it should save a great 
deal of loss in the leads, and the inertia would help the starting 
instead of opposing it, at is did when starting from rest. 

Mr. Swinburne wished to know why such large horse-power was 
required —30 h.p. motors on a car usually drawn by two horses. 
Mr. Field had told him he was running a car with a 2-h.p. motor 
coupled direct through rods, thus avoiding gearing loss. 

Mr. Frazer said there was no need to use much power to start 


à car if you only did it slowly enough. The starting current at 
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Barking, with all resistance in, was 40 amperes, and the runnin 
current about 30 amperes, the maximum being 70 amperes for 200 
yards on a steep gradient. The voltage was 100. 

Mr. Reckenzaun, in reply, said, with regard to the Southwark 
railway, it was running under different conditions to a tram line— 
being worked by signals, it could be arranged that two trains should 
not start at once. He thought that if Mr. Baker had added a 
Opan English engineer to his staff of American ones, he 
would have saved much of his preliminary expense. He spoke 
of the engine at 5 working much under power its 
average output was certainly only 75 h. p.; but a maximum of 
165 h. p. being sometimes required, the engine could not well have 
been much smaller. With regard to starting the motor light, and 
then throwing it into gear, he had tried this nine years ago and 
found it quite useless; even when there was a 120]b. flywheel on 
the motor it was pulled up before the car started. The 17-ton car 
mentioned by Mr. Russell he thought a very excessive weight. 
The ordinary American cars, with passengers, weighed about nine 
tons Two motors he considered much better than one, and 
American practice confirmed this view; mechanical coupling of 
the two sets of wheels he thought bad, as it produced so much 
friction. He quite agreed with Mr. Crompton's remarks on 
batteries. He could not quite understand the line which Mr. 
Swinburne spoke of as being said to run with 2 h. p.; he himself 

ad begun with one 4-h.p. motor, but it would not do. The 
Americans now use two 15-h.p. motors. If one breaks down, the 
other will run the car ; and the two together are wanted when a 
car leaves the rails. The pull required to start a car he had found 
from several tests was from 100lb. to 200lb. per ton. 


BATH. 


At the meeting of the Surveying Committee of the Bath Town 
Council last week Mr. Sturgess proposed the adoption of the 
following report from the Electric Light Sub-Committee : 


1. Your sub-committee have held nine meetings since their 
report to you of tho 5th September last. 

** 2. 'The three additional arc lamps recommended in the report 
have been placed on the spots indicated and give satisfaction to 
the parties resident in the respective neighbourhoods. 

* 9. The duties of the inspector appointed under the license 
rendered it necessary that he should be provided with certain 
instruments to be under his sole control irrespective of the instru- 
ments provided by the company, and your committee, after a 
correspondence with the Board of Trade, and in pursuance of their 
opinion on the subject, have provided him with these instruments 
at a cost of £25. 2s. 5d. 

** 4. The inspector, on the 4th November last, made an exhaus- 
tive report vo the committee upon the subject of the arc lampe, in 
which he stated that the public arc lamps used in the Bath electric 
lighting system are properly described as 1,200 c.p., although they 
do not give an effective candle-power of 1,200 candles as used in 
the streets surrounded with ground glass or opal globes. From 
many tests made by the inspector, he found them all concurring 
that the ground-glass globes, when clean, absorb from 42 
to 46 per cent. of the light emitted from the carbon at any given 
15 and the opal globes from 54 to 70 per cent. of the 
light, and absorb a larger percentage of light when not properly 
cleaned. As it appeared that the light transmitted depends upon 
the globe used and the state of the globe, your inspector was 
directed to devote particular attention to ascertain what improved 
Kos could be recommended for use, and also to suggest a plan 

y which the globes might be more thoroughly cleaned. On an 
interview with your committee, and after testing several globee of 
recent manufacture, he found that the Pearline globe, manu- 
factured by Messrs. Rollox and Co., of 47, Holborn-viaduct, 
allowed the greatest emission of light, and that the light emitted 
through that globe was 30 per cent., or nearly one-third more 
than the light emitted through the globea now in use by the com- 
pany. Healso recommended that the globes should be periodically 
cleansed with caustic soda, as unless kept thoroughly clean a large 
portion of the light emitted from the carbon is absorbed. These 
suggestions have been submitted to the company, and to a large 
extent complied with by it. 

5. As the period for which your inspector was appointed has 
now elapsed, your committee recommended that he be again 
appointed as inspector under the license for another term of six 
months, with the same duties, and ut the same scale of remunera- 
tion as in his former appointment. 

'*6. The testings of ‘power’ have, as yet, been made by the 
inspector at the company’s central station. As the committee 
have not yet been able to settle a convenient place for an indepen- 
dent testing station, the matter is still under their consideration. 

** 7. The committee have considered the charges of £54 made by 
the inspector for his services during the period of his appointment, 
and find them in accordance with the schedule of chargee authorised 
by the authority, and recommend them for payment.” 


Mr. Gatehouse presented a supplemental report in which he 
stated: During the past six months two partial failures of the 
electric light had occurred. The weak points in the installation 
were evidently at the bottom and top of the lampposte where the 
leads are in close contact and not protected by the bituminous 
insulation which exists underground, For the past month the 
insulation resistance of both circuits had been much improved. 
Four lampe only on both circuite bad partially failed during this 
time, and these were burning till 4 or 5 &.m. In order to more 
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conveniently test both arc lamps and circuits the company had 
recently put up a new testing-room at the works, which, when 
onile, would afford greater ada d facilities. The directors 
had within the last week applied to him under Section 46 of the 
Electric Lighting Act to test and register the meters they intend 
to supply to all their customers. For that purpose be should 
require to be furnished from the mains with the current in which 
it was supplied to the consumer. It would be necessary to be con- 
nected with the mains through the medium of a transformer, so as 
to enable him to obtain the current for the registration of the 
meters under proper conditions.” 

In answer to Mr. Taylor, Mr. Bartrum said the question of 
having the inspector’s office supplied with the light, so that he 
might test it there, had been considered, and the only point to be 
considered was who should bear the expense—the Corporation or 
the company. 

The reports were adopted. 


— 


COMPANIES’ REPORTS. 


ORIENTAL TELEPHONE COMPANY. 


Directors : William Addison, chairman ; B. St. John Ackers, 
Henry Grewing, Thomas Lloyd, George Bland Frost. Secretary: 
Alexander B. Chalmers. 

Report of the Directors for the year ending December 31, 1891, 
to be presented at the twelfth ordinary general meee of the 
Company to be held at the Cannon-street Hotel on Wednesday, 
the 27th inst., at 1 p.m. 

The Directors beg to submit to the shareholders their usual annual 
statement of accounts for the year ending 3lst December, 1891. 
The revenue account for the year shows a balance to credit of 
£8,918. 138. 10d., which has been transferred to profit and lose, 
and including £2,250. 19s. 9d. brought forward from the previous 
year, a balance remains for disposal of £11.169. 138. 7d. The 
Directors propose to deal with this as follows: To write off 
£257. Os. 4d. legal and other expenses caused by the action 
brought by holders of vendors’ shares; £1,466. 4s. 81. in 
reduction of capital expenditure; to add £3,000 to reserve fund, 
which will then stand at £10.000; and to pay a dividend of 
24 per cent. free of income tax on the total paid-up capital 
of the Company, carrying forward £1,957. 168. 4d. As the 
shareholders are aware. a large portion of the earnings of the 
Company are in silver currency ; and, owing to the low exchanges 
which have lately been ruling, the profit of the year has been 
somewhat diminished. As 801 in the report of last annual 
general meeting, a copy of which was sent to each shareholder, 
proceedings were taken by a holder of vendors’ shares to restrain 
the Directors from distributing the profits of the Company in the 
manner indicated in the last annual report and accounts. The 
Court having upheld the action of the Directors, the distribution 
for the past year will be made in the same manner, the 
21 per cent on the entire paid-up capital of the Company 
being equivalent to £3. 12s. 2d. per cent. on each ordinary 
share of lls. paid, issued prior to the 4th February, 1886. The 
Indian companies continue to improve. The Bengal Company 
has been able to increase its dividend by 4 per cent., the distri- 
bution for 1891 being 54 per cent., whilst the Bombay Company 
has declared a dividend equal to that of the preceding year—viz. 
4 per cent., transferring Ks. 10,000 to ite reserve and depreciation 
fund. The Bengal Company already possesses a reserve fund in 
cash of Rs. 50,000. The Telephone Company of Egypt, after 
payment of debenture interest, has declared its usual dividend of 
6 per cent. on the preferred shares, carrying forward £1,414. 17s. 
The China and Japan Telephone Company’s accounts for 1890 
closed with a surplus of £841. 12s. 5d., as against £573. 10e. 4d. 
for the previous year. The accounts for the past 1785 ure now in 
course of preparation. The branches worked directly by the 
Company maintain their revenues and in one or Lwo instances 
show slightly improved resulte. The shareholders will remember 
that last year they approved a resolution to alter the Company's 
memorandum of association so as to embrace ‘‘any business or 
manufacture relating to the generation, employment, or utilisation 
of electricity or magnetism, or the apparatus connected there- 
with." "This resolution having been duly confirmed, application 
was made to the Court for permission to amend the Company's 
memorandum accordingly. "The application was after considera- 
tion sanctioned, but the Court suggested that as the power of 
extension of business was considerable, the name of the Company 
should be altered, and expressed approval of its being changed to 
the ** Oriental Telephone and Electric Company, Limited.” The 
Directors see no objection to such alteration, and the resolution 
mentioned in the notice on the back hereof will therefore be sub- 
mitted for the consideration of the meeting. The Directors to 
retire at the present meeting are Messrs. Henry Grewing and 
William Addison, both of whom being eligible, offer themselves 
for re-election. The auditors of the open ; Messrs. Deloitte, 
Dever, Griffiths and Co., also retire, an offer themselves for 
re- election. 


City and South London Rallway.— The receipts for the week 
ending 10th April were £742, against £830 for the corresponding 


period of last year, showing a decrease of £88. The total receipts 
^ m^ from January 1, 1892, however, showed an increase of 
1,169. 
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NEW COMPANIES REGISTERED. 


Madras Electric Tramways Company, Limited. —Registered 
by Paul E. Vanderpump and Eve, 5, Philpot-lane, E.C., with a 
capital of £100,000 in £1 shares. Object : the acquisition of certain 
concessions granted by the Madras municipal authorities, Novem- 
ber 18, 1891, and approved by the Madras Government in accord- 
ance with the provisions of the Indian Tramways Act, 1886, for 
the construction of tramways in Madras, in accordance with an 
agreement, made March 16, between W. Digby and S. A. Chalk, 
of the one part, and F. W. Fowles, on behalf of this Company, of 
the other part, to carry out the construction of the said tramways, 
and to work the same by animal power, electricity, or otherwise. 
The first subscribers are : 

Shares. 
W. Digby, 1, Trafalgar-buildings, Northumberland-avenue, 


mu M UU" eae a a Ea Sa 1 
A. J. Lusty, 70, Gracechurch-street, E. CC ooo q 1 
S. A. Chalk, 1, Trafalgar- building . 1 
A. E. Asser, Suffolk Lodge, Tedding ton 1 
M. M. Bhownaggree, Tessville, Bedford-park ..................... 1 


W. A. Gibson, 4, Queen Victoria- street. B.C. COO... .. 1 
H. E. Eve, 5, Philpot-lane, E C.......... canes relat cater RUTRUM 1 


There shall not be less than three nor more than six directors. 
The first are W. Digby (chairman), M. M. Bhownaggree, W. A. 
Gibson, A. J. Lusty, and S. A. Chalk (managing director). Quali- 
fication, £250. Remuneration : W. Digby, £650 per annum: S. A. 
Chalk, £400 per annum ; other directors, £100 per annum. 


— — — —Ó - — re — 


BUSINESS NOTES. 


Submarine Cables Trust.—It is announced that a payment of 
£1. 2s. 6d. will be made on account of the coupon, due on April 15, 
on the 16th inst. by Messrs. Glyn, Mills, Currie, and Co. 


St. James's Electric Light Company.—The value of the 
current sold by the Company during the quarter ending March 31 
last amounted to £10,024, as against £9,652 for the corresponding 
period of last year. 


The Direct United States Cable Company have declared an 
interim dividend of 3s. 6d. per share, tax free, being at the rate of 
34 per cent. per annum, for the quarter ending March 31, 1892, 
peyable on and after 23rd inst. 


Manitoba Electric and Gas Light Company.—At an extra- 
„ of the debenture holders of this Company held 
at 31, Lombard street, on Monday, Mr. L. R. C. ori one of the 
trustees of the debenture holders, formally resigned his post. 


Electric Construction Corporation. —At a recent extraordinary 
general meeting of the Corporation, the resolution passed at the 
meeting on the 22nd ult., authorising the Directors to allot half 
of the new issue of shares as preference shares, entitling the 
holders to a cumulative dividend at the rate of 7 per cent. per 
annum in priority to any dividend on the ordinary and founders’ 
shares, and further entitling the holders, upon a return of capital 
of the Company, to be repaid the amounts credited as paid on their 
shares before any payment in respect of capital on the ordinary 
and founders’ shares, was confirmed. 


Indo-European Telegraph Company.—The report of the Direc- 
tors for 1891 shows that the revenue from all sources amounted tc 
£116,699, as compared with £113,807. Deducting the expenses, 
taking credit for £4,168 brought over from 1890, and debiting 
income tax, there remains £58,483, from which £10,090 has been 
placed to reserve, and that sum, tegether with £10,625, the amount 
of interim dividend, have to be deducted, leaving £37,858. The 
Directors propose a dividend for the six months ending December 
31 of 17s. 6d. per share, making 6 per cent. for the year, and a 
bonus of 20s. per share, both tax free, making in all 10 per 
cent., carrying forward £5,983. 


PROVISIONAL PATENTS, 1892. 


APRIL 4. 


6465. Improvements in electrical secondary or storage bat- 
teries. George Eduard Heyl, 11, Furnival-street, Holborn, 
London. 

6407. Manufacture of the alkaline carbonates or bicarbenates 
by the electrolytic decomposition of alkaline chlorides 
in the presence of gelatinous alumina or chloride or 
other salt of aluminium. Eugène Hermite and André 
Dubosc, 28, Southampton-buildings, Chancery-lane, London. 

APRIL 5. 
0551. Improvements in eleotric recording devices for mariners' 
° compasses and other instruments. Charles Ludwig 
Jaeger, 23, Southampton-buildings, Chancery-lane, London. 
(Complete specification. ) 

6569. Improvements in telephone cables. John Edward Kings- 
bury, 24, Southampton-buildings, Chancery-lane, London. 
(The Western Electric Compeny, United States.) (Com. 
plete specification. ) 

6579, Improvements in alternate.current electromotors. Max 

Duri, 28, Southampton - buildings, Chancery-lane, London. 


APRIL 6. 

Telephone call apparatus. Siemens Bros. and Co., 

Limited, and Frank Jacob, 28, Southampton-buildings, 

Chancery-lane, London. 

Improvements in or connected with moulds for casting 

ribbed metallic plates, more especially intended for use 

for casting plates for secondary batteries. Anthony 

Spencer Bower, 47, Lincoln’s-inn-fields, London. 

Improvements in electrodes for storage batteries. 

George Eduard Hey], 11, Furnival-street, Holborn, London. 

APRIL 7. 

Improvements in electric hair and skin brushes. 

Ive Spalding and Richard Leonard Hawkins, 34, 

ampton-buildings, Chancery-lane, London. 

Improvements in and relating to 

machines, eleotrio motors, continuous-current trans 

formers, and the like. Herbert Glenn Jackson, 70, 

Chancery-lane, London. 

. Improvements in the method and apparatus for register- 
ing supply of electricity. Gisbert Kapp, 46, Lincoln’s-inn- 
fields, London. 

. Improvements in dynamo-electric machines, John 
Augustine Kingdon, 29, Marlborough-hill, St. John's Wood, 
London. 

. Improvements in battery plates or secondary batteries. 
William Walter Donaldson and Roderick Macrae, 22, 
Southampton · buildings, Chancery-lane, London. (Complete 
specification ) 


6629. 


6635. 


6637. 


6694. George 
South- 


6698. 


APRIL 8. 

. The manufacture of electrical fires. George Edward 
Tucker, 9, Duke-street Mansions, Grosvenor-square, London. 

. Improvements in multiple switchboards for telephone 
exchanges. Robert Pippette, 31, Endymion-road, Brixton- 
hill, London. 

A new or improved electrical apparatus. Thomas 
Higginson- Wolstencroft, 37, Chancery-lane, London. 

. Improvements in electrically controlling the levers of 
railway signal interlocking apparatus. Leicester 
Bradney Stevens and William Robert Sykes, 40, Chancery- | 
lane, London. 

APRIL 9. 

. Improvements in electrical heating apparatus. Gustav 
Binswanger, 28, Southampton-buildings, Chancery-lane, 
London. 

. Improvements in dynamos or motors. Ralston Carrington 
Kintzing, Monument-chambers, King William-street, 
London. 

. Holding telephone receivers—vis., that part ofa telephone 
through which the communioation is heard—against the 
ear. Arthur Daniel Monies, 16, Daulby-street, Liverpool. 


SPECIFICATIONS PUBLISHED. 


1886. 
Covering, ote., electric wires. Newton. 
(Second edition. ) 


13341. (McCracken. ) 


1891. 
Signalling and tolephonic systems. Kingsbury. (Western 
Electric Company.) 
Electric arc lamps. Crampton and Essinger. 
Electric lighting. Lanoaster. 
Electric meters. Teague. 
Electric current circuits. South. 
Connecting electrical conductors to surgical, oto., instru 
ments. Snell. 
18290. Electric switches. Lundberg. 
22352. Electric switches. Painter. 
29782. Electric arc lamps. Fricker. 

1892. 

2254. Incandescent electric lamps. Thompsqn. (Fuss.) 
2329. Bleaching by electrolysis. Imray. (Montgomery.) 
2458. Dynamo-electric generators, etc. Poole and others. 
2913. Blectro-metallurgic extraction of zinc. Nahnsen. 


4794. 


5338. 
9089. 
6033. 
8378. 
8450. 


COMPANIES’ STOCK AND SHARE LIST. 


Name Paid. Wednes 

- D ee —— — € 
Hundes,, E E vu IOS — | 34 

Fell.... T -— m 2 

India Rubber, Gutta Percha & Telegraph Co, . 10 | 2904 
House - to-HoueeU Us 5. 52 
Metropolitan Electric Supp[fll . — m 84 
London Electric Suppli . . 5 13 
Swan United. 52:5: . Né XE Fia gea cides 34 ii 
Si JAMON Met — 81 
National Telephone 5 44 
Electric Construction. jones — 10 64 
Westminster Electrie. eee eee 1 — 63 
Liverpool Electric Supply . 1 : 2 
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NOTES. 


Belgium has now 35 telephone exchanges. 


Personal.—Prof. Geo. Forbes is on a professional visit 
to America. | 


Marseilles.—At the trial of the electric railway at 
Marseilles, a wire broke and killed a horse, besides burning 
several persons. 


Brighton. — The Local Government Board have 
sanctioned the loan of £8,500 to the Brighton Corporation 
for electric lighting. 


Haslingden.—The Haslingden town clerk has been 
requested to obtain all possible information with respect to 
the Electric Lighting Act. 


Institution, —On Thursday next a paper will je read 
before the Institution, Notes on the Light of the Electric 
Arc," by A. P. Trotter, B.A., member. 


Naples.—It is announced that an electric railway is to 
be constructed between Naples and Alfedena, the power 
being obtained from the falls of the Volturno. 


Neubad.—The central station of Neubad has made a 
profit of £16,270 for last year, and has paid a dividend 
of 5 per cent. Current is supplied representing 22,500 
lamps of 16 c.p. 

St. Petersburg.—On Easter Day the electric light 
went out suddenly when service was being held in the 
Winter Palace, and a beam was found te be in a blaze. 
The fire caused little damage. : 

Phonoporic Telephony.—In the article from the 
Times on the phonopore, it should have been stated that 
the contract pending is with the Great Western, not the 
Great Northern Railway Company. 

Deputations.—A deputation from the Harrogate Town 
Council visited the Crystal Palace on Wednesday last week. 
The Electric Lighting Committee of the St. Pancras Vestry 
visited the Palace on the same day. 

Australia, — The Rockhampton Municipality has 
accepted the tender of a Sydney firm of electricians to 
supply the township with electric light. The installation 
is to be completed by the end of July. 

Cost of Electric Lighting.—4A merchant in Bradford 
gives the following as the cost of electric lamps in his 
warehouso at Bradford: 200-c.p., 4d. per hour; 100-c.p., 
21d. per hour; 16-c.p. lamps, 4d. each per 14 hours. 


Huddersfield.—The station proposed for Huddersfield 
has provision for 6,600 8-c.p. lamps. Babcock boilers are 
to be used. We wonder if the woollen manufacturers 
would use these if a new factory were to be erected. 

Barnsley.—The Lighting Committee of the Barnsley 
Town Council intend to visit the electric light works at 
Bradford on Monday, and after this visit a decision as to 
the introduction of electric lighting into Barnsley will be 
made. 

Azores Cable.—A Dalziel’s telegram from Lisbon says 
it is almost certain that the concession for laying the Azores 
cable will be granted to a French company. Thus France 
will control both this and the cable eonnecting France and 
Portugal. 

Taunton.—Mr. Gisbert Kapp has been appointed to 
visit the electric light station at Taunton, to report upon 
and value the works on behalf of the Corporation. A 
special meeting on the purchase of the works is to be held 
on May 3. 

Electric Launches.— Bids have been received for the 
running of electric launches on the lakes at the World's 
Fair, and it is understood that the Electric Launch Navi- 
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gation Company, of New York, offer to pay over one-third 
of the total receipte. 

Poland.—The municipality of Murich-Ostran, Poland, 
is discussing tenders for the establishment of an electric 
railway between this town and those of Prziwos and 
Witkowitz. A central station for supplying light and 
power is to be established at the same time. 

Tunstall. —The Tunstall Local Board have intimated to 
the Electric Trust, who have a provisional order, and are 
wishing to extend the time, that if they will undertake to 
supply light within six months, the application will be 
supported, but otherwise it will be opposed. 

Chicago Exhibition.—It was stated a few weeks ago 
that Mesers. Siemens and Halske intended making an 
immense exhibit at the World's Fair. It is now under- 
stood that, owing to difficulties in obtaining the space 
required, they have given up the intention to exhibit. 

Carmarthen Asylum.—The Carmarthen Joint Com- 
mittees have had before them the question of lighting the 
institution by electricity, instead of by gas as at present, 
and it was decided to ask Mr. Howell, electrician, Llanelly, 
to report upon the matter at the next meeting of the com- 
mittee, to be held in June. 

Arc Lamps at Chicago.—The World's Fair Company 
wil pay 20dols, per lamp for 5,000 to 6,000 arc lamps 
required for electric lighting. About 100,000 incandescent 
lamps will aleo be used, but are not yet contracted for. It 
is expected, we believe, that some of the electric lighting 
will be given to English contractors. 

Asbestos Porcelain.—M. F. Garros has communicated 
to the Academie des Sciences the result of experiments 
made at the Contral Electrical Laboratory on the conduc- 
tivity of asbestos porcelain employed as porous cell of 
batteries. He finds that tho resistance of ordinary is 275 
higher than that of the asbestos porcelain. 

French Physical Society.—The annual exhibition of 
the Société Française de Physique has been held this week. 
A large number of interesting experiments were arranged, 
the principal interest being accorded to the repetition of 
Mr. Tesla's experiments by M. D'Arsonval. A considerable 
number of novel instruments were also exhibited. 

Electric Welding.—A patent has been issued in 
America to the Thomson-Houston Welding Company for 
electrically working metals by means of the arc, upon the 
process invented by Augustus de Menterea, of Paris. The 
United States Patent Office has definitely decided in the 
favour of this patent after prolonged interference pro- 
ceedings by Benardos and Olszewski. 

The Snowstorm.—A violent snowstorm astonished 
everybody last Saturday. Very great damage was done to 
telegraph wires—that to the lines between Dover and 
London being stated as unprecedented. Even on Wednes- 
day only one main line wire was restored. On the top 
of Reigate Hill the snow was drifted on the banks over 
6ft. high, an extraordinary sight in the middle of April. 

Bray.—The lighting of the town of Bray is being 
rapidly pushed forward by Messrs. J. E. H. Gordon and 
Co. A lease of Bray Mills has been acquired, and the 
dynamos will be driven by water power, but steam plant 
for 100 h.p. will also be installed. The lighting will be 
both public and private, the streets being lighted by arc 
lamps. The alternating system with transformers is used. 

Ludlow.—At the last meeting of the Ludlow Town 
Council a letter was received from the British Electric 
Installation Contractors, Limited, asking the permission of 
the Corporation to a company laying underground and 
overhead cables for the supply of electricity in the borough. 
After some discussion Mr. Weyman considered they «exe 
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asked to give powers to a company which did not exist, and 
the matter was left over. 

Coast Communication.—A meeting is to be held at 
the Mansion House, London, next Tuesday, under the 
auspices of the National Sea Fisheries Protection Associa- 
tion, in support of the resolution to be moved on the 
following evening in the House of Commons by Sir Edward 
Birkbeck, urging the Government to take steps to establish 
electric communication between lightships, lighthovses, and 
the shore, for the saving of life and property at sea. 

Madras Electric Tramway.— The prospectus of the 
Madras Electric Tramway Company, Limited, has been 
issued. Mr. Codd, the company’s secretary, we learn from 
the Indian Engineer, has left for Bombay, whence he 
proceeds to England. Up to date only one objection has 
been lodged with the Madras Government, this being from 
the Telegraph Department, who fear induction will result 
from the proximity of the company’s wires to the telegraph 
wires. 

British Grant for World's Fair.—The Govern- 
ment having increased to £60,000 the grant of £25,000 
originally made for the purposes of the British Section at 
the Chicago Exhibition, the Royal Commission for that 
exhibition are enabled to dispense with the revenue it 
was proposed to raise by charging the exhibitors in propor- 
tion to the extent of space occupied, and that therefore all 
space in the British Section will now be granted free of 
charge. 

Coatbridge. — At the Coatbridge Town Council 
meeting last week, Provost Alexander stated that the 
Scottish House-to-House Electric Lighting Company had 
approached the committee on the electric lighting of the 
municipal buildings with a view to getting a company 
formed to light the whole town, but he had left it over to 
see if a majority of the Council favoured the scheme. The 
proposal was favourably entertained, and the committee, 
with the Provost added, was instructed to get the. fullest 
information and report to the members of the Council. 

Railway Station Lighting.—A complete electric 
plant is being erected in Lime-street Station, Liverpool. 
It is intended to light the whole of the station and offices 
and the rooms in the hotel by electricity. The hotel is 
already partially supplied with the electric light, but. when 
the new plant is ready the system will be extended through- 
out the building, including the new wing now being built. 
The Midland Railway Company are also about to intro- 
duce the electric light into all their offices at Derby, and 
also at the Midland Hotel. The installation will cost 
about £11,000. 

Pamphlet on Coast Communication. — The 
Plymouth Chamber of Commerce has printed and 
circulated amongst members a valuable pamphlet on 
“Electrical Communication on the Coasts of the United 
Kingdom.” It is pointed out that the Post Office could 
carry out the extension with ease. Watch is kept on the 
coastguard stations; a staff of men exists. Nothing is 
wanted but an outlay on instruments and telephones 
between the various stations and the nearest telegraph 
lines. The case put by the Plymouth Chamber of Com- 
merco seems unanswerably strong. 

Telegraph Rates to Australia.—In reply to Mr. 
Henniker Heaton on Monday, the Postmaster-General said 
the reduced rates to Australia and Tasmania are about 4s. a 
word. To Queensland and New Zealand they remain at 
about 10s. a word. The reduction is brought about by 
the loss entailed being borne jointly by the Governments 
concerned and the Eastern and Eastern Extension Com- 
panies. To India the eharge is 4s.; there was no inten- 

tion of proposing a similar reduction and guarantee to 


THE ELECTRICAL ENGINEER, APRIL 22, 1892. 


India; the commercial relations, he thought, would not 
allow sufficient increased business. 

Southport.—The Mayor of Southport, speaking at the 
christening of the “ Bonnie Southport” electric launch, 
said the launching of the boat was the first introduction of 
electricity into Southport by the Corporation, but before 
the end of the year he hoped to see electricity illuminating 
all the public buildings, the principal streets, and many 
private houses. This launch was constructed by Messrs. 
Woodhouse and Rawson at their Chiswick works. It will 
seat 40 persons, is 38ft. bin. long and 7ft. 6in. beam, and 
draws 2ft. 3in. of water. It is built of bright mahogany, 
and is propelled by a 5-b. p. motor. It was running at 
Easter with much success. 

Cologne.—A central station was started in Cologne on 
the lst October last year, with a starting load of 1,000 
16-c.p. lamps. The output has very rapidly increased, 
until at present there are over 13,000 lamps supplied. The 
present station is capable of supplying up to 30,000 lights. 
The station is owned by the municipality, and is interest- 
ing from the fact that the plant is arranged so that the 
reservoir pumps are driven from the same engine. The 
total steam power is thus now kept practically constant 
from one year's end to the other, as during the summer 
months, when the lights are fewer, the amount of water to 
be pumped to the reservoirs is increased. 


Electricity in Paper-Making. —A lecture was 
recently given on the application of electricity to paper- 
making by Mr. E. J. Beavan, of Messrs. Cross and Beavan, 
chemists, London, in the Society of Arts Hall, Edin- 
burgh, to the Scottish Papermakers' Association. The 
ubject of the lecture was to show the comparative 
cheapness of the electrical process in the manufacture of 
the products used by the paper manufacturer for bleaching 
purposes, and Mr. Beavan entered into calculations to show 
that, with plant driven by an engine of 2,400 h.p., the 
manufacturer could produce, at a daily cost of £133, 
chemicals which at present cost him £300. 

Exeter.—At the meeting of the Exeter Town Council 
last week, the resolution by Councillor Perry, that the sur- 
veyor should prepare a report upon the lighting of the city, 
was carried. The problem before the Council was whether 
the lighting cost should be raised from £600 to £1,400 
with a gain of 16 times the light. The Mayor said this 
was an age of progress, and they must progress with the 
rest of the world. He suggested whether an area could 
not be defined by the surveyor, and the Exeter Electric 
Light Company then be asked what they would light it for. 
An amendment that the matter be referred to the Lighting 
Committee was lost, and the motion was carried by 15 votes 
to 4. 

Barnet.—The Barnet Local Board seem to be having 
the same trouble with gas as they complained of with the 
electric light—at any rate the demand for rebate on account 
of the lights going out are still brought up at the Board 
meetings. Barnet seems not only to want, like Goethe, 
“ more light," but, like the South-Eastern Railway, more 
regularity.” It would be happy with either, and evidently 
will not be happy till it gets—at any rate the latter. Poor 
Barnet ! what a long and weary struggle to obtain the light 
in its 70 odd burners, and all this continual fuss while 
many a private house has a large number of lamps; and 
the question of their electric lighting contract is still under 
arbitration. 

Ulverston.—The lighting question at Ulverston is 
reaching an acute stage. There is no doubt, says Mr. 
Casson, that last winter they were near a gas famine. It 
is wished to put off the consideration of the extension of 
lighting power for a year, the chief reason for delay being 
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that one of the largest customers, the Lonsdale Iron Works, 
paying £240 a year, has now installed electric light. 
Electrical engineers can help the Ulverston Gas Committee 
in two ways—first, by taking off a few other big customers, 
such as the Paper Works; and secondly, possibly by the 
introduction of electric lighting into the town—though 
Mr. Tosh, chairman of the Gas Committee, thinks the cost 
of distribution would be too great at present. 


Explosions. In the discussion on Mr. A. L. Stevenson’s 
paper on “The Present Condition of Transmission of 
Power,” at the Society of Engineers, Mr. J. A, G. Ross 
said there was one danger from electricity often overlooked. 
When a fracture took place in a wire and moisture became 
condensed upon the broken part of the wire, the electrical 
current produced the electrolysis of the water—that is to 
say, the water became decomposed into its constituent 
parts of oxygen and hydrogen—and that in the exact pro- 
portions necessary to produce a most violent explosion, 
very much more violent than that produced by coal gas 
and oxygen. The process continuing, and a spark ulti- 
mately being produced, the electric wire thus becomes its 
own gas producer and its own exploder as well. 


Presentation.—A ceremony of a very interesting 
character took place a few evenings ago at Cadiz, the 
occasion being the presentation to Mr. Charles Wilson, late 
superintendent of this station of the Spanish National 
Submarine Telegraph Company, Limited, of a handsome 
gold watch and chain, and to his wife of an exquisite gold 
bracelet, The watch bore the following inscription : 
“Presented to Mr. C. Wilson by the members of the 
Victoria Club and friends on his leaving Cadiz, March, 
1892," The presentation was made at the clubroom before 
a large assembly of the English colony, and hearty good 
wishes were expressed for the future prosperity of Mr. 
Wilson in his new appointment as superintendent of the 
South American Cable Company's station at Pernambuco. 


Turbine Regulator.— The Revue Industrielle for 
April 16 contains description and working drawings of a 
regulator of the Girard turbine for horizontal driving, 
direct coupled to a dynamo, The system is designed by 
MM. Gandillon et Vigreux. The efficiency of the turbine 
is given as 80 per cent., or even 82 per cent., with a 
minimum of 72 per cent. The regulator permits direct 
driving, and forms an economical installation. A plant has 
been recently installed for M. Theodor Haviland, at 
Montmény, Haute-Vienne. The turbine runs at 760 
revolutions under a fall of about 55ft., and driving an 
Edison dynamo whose output can be varied from 42 to 


55 amperes at 142 down to 110 volts. The lighting is so 


satisfactory that the Continental Edison Company are 
intending to adopt the system as a speciality for their 
installations. 


Waterford,—The Waterford Lighting Committee have 
not yet presented their adverse report as expected. The 
borough surveyor, on the other hand, has drawn up a 
favourable report, showing that the town has saved £1,100 


a year by the use of the electric light, while there are two 


miles more of streets lighted ; the public lighting has been 
“steady and satisfactory.” The present contract with 
Laing, Wharton, and Down expires in September. This 
was made without provisional order, but with full consent of 
the local authority. Wishing to put the matter right, they 
registered a Waterford Company, and notice of application 
was given. The Waterford Corporation applied for an 
order themselves, and, having obtained it, seem to desire to 
abandon it in favour of the gas interests. Such a policy, 
however, is not likely to find favour either with the 
inhabitants or the Board of Trade. 


Free Trade in Telephones.—/ree Trade, a journal 
which advocates its title as the solution of every social 
question, has a sweeping onslaught on the Government 
authorities with reference to the telephone question. You 


| say regulation of telephones is necessary because it involves 


public inconvenience or danger in overhead wires—eo also 
are sausages full of danger,” and the Government has as 
much right to step in and protect us against sausages, thinks 


| this journal; but the“ real truth" is “that Government 


want to preserve their message carrying intact because they 
want to open letters and read their contents,"  Touching 
Sir J. Fergusson's recent speech, however, is a word of 
wisdom. There was a real danger," says the Postmaster- 
General, “of the telegraphs being injured by the tele- 
phones. What an unfortunate thing for Governments 
that people will progress! This shows the great evil of 
Government monopoly—that it stereotypes," and against 
this stereotyping action free-traders are urged to wage 
continual war. 


A Synagogue Lighted by Electricity. — The 
Brighton Synagogue is the first synagogue in England to 
be lighted by the electric light. ‘Some of our readers," 
the Jewish Chronicle says, can remember the time when 
gas superseded candles as the illuminant in certain syna- 
gogues. Now gas is being driven out in its turn, and the 
electric light is reigning in its stead. So conservative is the 
Jewish mind that the dethronement of candles was not 
acquiesced in without a murmur in every case. Gas was 
an innovation, and the *auld lichts'—the men, not the 
illuminants—viewed its introduction into the synagogue 
with some misgiving. To this very day gas is refused 
admission into the Bevis Marks Synagogue, and the reten- 
tion of candles made an article of faith. Even the quality 
of the candles is deemed a matter upon which to spend 
conservative energies. Some years ago our esteemed and 
vigilant correspondent, Mr. H. Guedalla, wrote to us stating 
that he had discovered a falling off in the quality of the 
candles burnt in the ancient synagogue, and entered his 
protest against the policy of which the deterioration was 
the outward and visible sign." 


Toynbee Hall Science Conferences.—A lecture 
was delivered on Wednesday evening, April 13th, by Mr. 
Reginald J. Jones, M. I. E. E. and A. M. I. C. E., on “ Electrical 
Installations,“ the subject being illustrated by lantern 
slides and very interesting experiments. The various 
methods of driving power were detailed. From actual 
practice, the average cost for five years of the gas used in 
a London house for driving a gas engine for an installation 
of 43 lamps, was shown to have been only £11; 12s. per 
annum. Storage of electricity was illustrated practically 
by E. P. S. cells lighting the lecture hall. Some positive 
plates were shown which had been in daily use for six 
years in a private installation, and the new form of Epstein 
cell was exhibited as promising to yield good results for 
electric traction and central station work. The steadiness 
of electric light as supplied from central stations was 
demonstrated by some remarkable E.M.F. curves taken in 
December last in foggy weather. The practical and theo- 
retical conditions which govern the wiring of houses were 
fully illustrated and explained by slides, tables, experi- 
ments, and types of the most modern fittings. 

Art Fittings.—The St. James's Gazette thus takes the 
warpath against inartistic fittings : ‘‘ The opportunity which 
the introduction of electric light into our publie buildings 
afforded to designers, for something of a higher standard 
than what has hitherto been produced for gas, has not at 
present been made much of. In churches, more especially, 
there was room for great improvement, for electric light 
fittings need be neither so cumbersome nor made of such 
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heavy-looking material as painted iron, seeing that 
gilt will not suffer at all through the action of the 
new illuminant. At the Kensington parish church there 
is at this moment a case in point. A huge chandelier has, 
tentatively we hope, been suspended in the centre of the 
Rave—a position which we thought had been universally 
abandoned, as common sense shows that it must block the 
view of the east end and of both eastern and western 
windows. The chandelier in question is of the moet 
primitive character, with absolutely nothing uovel about 
it, and recalls, with its two hoops and pendant lights, the 
primitive machine upon which fairings were wont to be 
hung and swung at village wakes. In a parish teeming 
with artists, cannot a committee of taste be invoked? It 
is not so long ago that we had to call out against an 
unsightly new fresco, which, by the way, the new chande- 
lier will certainly do something to hide." 


Oldham.—A special meeting of the Oldham Town 
Council was held last week with reference to the establish- 
ment of a central electric station in the town. The Electric 
Lighting Committee asked the Council to confirm their 
recommendation, adopting Prof. Kennedy's scheme through- 
out. There would be some few details that would have to 
be arranged between the committee and Prof. Kennedy, but 
these details did not affect the scheme as a whole. Councillor 
Ingram read a detailed report on short-stroke direct-acting 
versus long- stroke belt-driving steam engines for electriclight, 
The report stated: At the request of Prof. Kennedy, our 
electrical engineer, the mayor, and myself, have been to 
London to see these direct-acting engines in actual opera- 
tion. We visited three several electrical depdts, comprising 
some 5,000 h.p. to 6,000 h.p. At the oldest of these stations 
we spent some considerable time, under the most favour- 
able circumstances, for they had one of their oldest engines 
all in pieces, to be thoroughly overhauled and repaired 
where necessary. We had, therefore, a very good 
opportunity of examining the construction and internal 
condition of all the working parte and wearing surfaces, 
etc. We saw the inside of the cylinders, the pistons, the 
valves, and steam passages, etc., and for an engine that had 
been working at this great velocity for over three years we 
were agreeably surprised ; and yet, when the fewness of the 
parte, their light construction, and theexcellent arrangements 
for internal and external lubrication are taken into aocount, 
the whole thing is explained and easily accounted for." The 
report concluded : “I have therefore come to the conclu- 
sion, notwithstanding my aversion to short strokes, that we 
may not only eafely adopt these short-stroked single-acting 
engines which the committee recommend, but that they are 
decidedly the best adapted for this particular purpose." 
It was stated there was no street lighting in the scheme 
except one large lamp in the Market-place; this question 
would be considered subsequently. The recommendation 
was unanimously confirmed. 


Engineering Exchange. — At the meeting of the 
Civil and Mechanical Engineers’ Society, on the 13th inst., 
a paper was read by Mr. Reginald Bolton, vice president, 
on the subject of the Engineering Exchange. The object 
of the paper was to demonstrate the close connection exist- 
ing between the interests of Westminster engineers and the 
mercantile branch of the profession located in the City of 
London. Pointing out how disadvantageously situated West- 
minster engineers were in the disposal of their productions of 
ability and knowledge, by reason of locality and professional 
restitutions, the author went on to show how great is the 
need in commercial transactions of a more intimate con- 
nection of consultants with merchants. After some very 
instructive facts relative to the practices of agents abroad, 
and the difficulties of manufacturers who endeavour to do 
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merchant work themselves, Mr. Bolton concluded with the 
hope that the considerations he had brought forward 
would impress on professional engineers the advantages 
of association with an institution formed for general 
convenience, and which was destined, with their co-opera- 
tion, to become powerfully representative and worthy of 
that science of which the keynote is “ progress," and of the 
age in which it has been inaugurated. A discussion 
followed, in which a number of members took part, when 
opinions expressed by the author were reinforced by facte 
related by several speakers, and some pertinent instances 
were given of the important purchases and sales conducted 
by civil and consulting engineers, and the establishment of 
the exchange was admitted to be of great value to them. 
The author, in replying, invited anyone interested to visit 
the temporary premises of the exchange in the exceedingly 
commodious and convenient clubrooms of the Jerusalem, 
Limited, Billiter-street, E.C., and stated, as chairman of the 
Exchange Committee, that the opening would take place on 
May 2, previous to which circulars and application forms 
would be sent round the entire profession as far as possible. 
A hearty vote of thanks to the author closed an interesting 
evening's proceedings. 


Sessach-Geltorkinden Electric Railway.— The 
following abstract from the Elecirotechnische Zeitschrift is 
given in the Journal of the Institution of Electrical Engi- 
neers, describing the Sessach-Gelterkinden electric street 
railway. The line is 3] kilometres long, with one inter- 
mediate station, and runs principally on the public 
streets. The sharpest gradient is about 1 in 70; the two 
sharpest curves are 60 metres, and one of these, being on 
a gradient of 1 in 85, is the part of the line which requires 
more power than any other. The power is obtained from 
a Jonval turbine, giving about 40 h.p. at 98 to 100 revo- 
lutions. The dynamo is a series machine, and runs at 
600 revolutions, giving 700 volts and 50 amperes. The 
current is taken off by two pairs of copper gauze brushes, 
and it is found that there is much less injurious action on 
neighbouring telephone wires than when plate brushes are 
used. The load being very variable, and the cost of power 
negligible, the velocity of the dynamo is regulated by a 
brake, The dynamos are carefully protected from lightning, 
the guards consisting of carbon points set opposite to one 
another, and momentarily snatched apart by an electro- 
magnet to break the arc when the machine current follows 
a discharge. The apparatus has so far always worked most 
satisfactorily. The current is taken by the cars by an over- 
head arm, from a hard-drawn copper rod lin. in diamer, 
which runs the whole length of the line, and is joined every 
100 yards to a second insulated conductor carried on the same 
posts. Both conductors are on oil insulators. The rolling- 
stock consists of one locomotive, four passenger cars, aud 
four goods waggons. The locomotive has two drum-armature 
four-pole 25-h.p. motors with radial carbon brushes, and 
will run in either direction. The axle of the driving 
wheels run loose through the base of the motor, and is con- 
nected to the spindle of the latter by gearing. The motor 
is kept approximately vertically over the axle by a strong 
spring, which, however, yields enough to prevent jars at 
starting. The lighting of the carriages is done by oil, as 
the E.M.F. is very variable. 

Vibratory Currents.—Prof. Elihu Thomson contri- 
butes to the New York Electrical Engineer an account of 
some experiments he has recently made with currents of 
high potentials and frequencies. He has obtained sparks 
in air 3lin. long, in apparently continuous streams of 250 
a minute. In the first experiment Prof. Thomson describes 
an arrangement for giving an alternative path to the dis- 
charge, an incandescent lamp being placed in one of the 
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paths. The lamp is lighted with more or less brilliancy 
according to the turns, illustrating the presence of a 
neutral point. In his further experiments he employs 
1,600ft. of wire to produce the sparks 3lin. long in air at 
a calculated potential of 500,000 volts. A barrel of paraffin 
oil is used, and in this two coils on paper cylinders, that on 
which the secondary is wound being 3in. less in diameter 
than the other, and has an external diameter of 13in. 
It has two layers of silk, and on this 500 turns of No. 26 
cotton-covered wire in one layer, with a silk thread 
between the coils. The primary consists of 15 turns of 
a conductor composed of five rather heavy wires laid 
alongside. A second apparatus in the shape of a trough 
has a primary of 10 turns and a secondary of 500 turns, 
with insulation of thick cotton wound on cardboard 
rolls covered with silk. The secondary terminals are 
taken up a glass vessel like two bottles together with their 
bottoms knocked out, fastened together and filled with oil, 
making a long narrow-necked outlet. With this apparatus 
excited from alternating-current mains, with a condenser (of 
six Leyden jars), and air gap with blast of air blowing across 
the gap, the sparks of 2ft. Tin. long can be obtained in air. 
These discharges pierce glass, and set heavy pine or oak 
boards on fire, scorch a line over a surface of wood, and 
soften glass passing over a sheet. A stick of wood is 
splintered and torn by the discharge, glass vessels are 
shatjered, and inflammable matters set on fire. A beautiful 
effect is produced by the insertion of a sheet of stout glass, 
when the electrodes are separated about 24in. The use of 
fine wire coil to pass the discharge through reduces the 
periodicity, as also does the use of iron, and various notes 
may be thus obtained. The insulating power of oil is 
strikingly demonstrated. The perforation of 2in. of oil 
between rounded terminals of zin. diameter would seem to 
demand a potential capable of causing a leap of 5ft. in air. 


Electro-force Boots.— An old saying states there is 
nothing like leather," but if there is nothing “like” it—as 
“ Alice in Wonderland " says, of eating hay for a cold 
there is some better, or, at least, Mr. Randall, who ought 
to know, is reputed to think so. Mr. Randall is the bootmaker 
the virtues of whose wares are advertised in various ways, 
but the latest dodge is the worst. Walking down the 
classic hill leading from St. Paul's to Fleet-street, we 
caught sight of the words, Electro-force Boots—watch the 
effect on the magnet." Slowly revolving by clockwork 
were a pair of these special boots, whose gyrations caused 
erratic movements on two large magnets. This was all: 
and this exhibition was surrounded by a gaping crowd, 
looking at the “greatest invention of the age,” as 
it was termed. The invention—save the mark !—is by 
Mr. H. G. Whiting, A.P.S., M.S.A., whatever this may be, 
and you are invited to step in, take a pamphlet, and buy 
boots—so much extra, of course (58.), for being “ electro- 


forced.“ The pamphlet starts off by stating that elec- | 
tricity, magnetism, and odic force are the mighty forces of | 


Nature now employed in so many ways for the benefit of 
mankind." Electricity, this pamphlet kindly tells us, is 
used in telephony, and even telegraphy ; magnetism is 
hardly worth alluding to—but the boots, the boots, are the 
things to catch the—well, not conseience—but gullibility 
of the King—for we find “ members of Royal Families " 
quoted as purchasers. And these boots are charged, 
we are told, with *''odic-magnetism." Odic force," 
says the pamphlet, is continuous in its action and passes 
through any known substance, as demonstrated by its 
action on a balanced magnetic needle"! The odic force, 
it is stated, cures tender feet, cramp, chilblains, and even 
bronchitis. A purchaser must indeed be a tenderfoot to 
credit these statements. All thisis the most utter nonsense, 
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and however much Mr. Whiting, patentee and medical 
electrician, assures us in pamphlet that electro-force boots 
‘soothe the nerves and renew brain power," Mr. Randall 
ought to know better than to countenance such measures 
for selling goods which sail perilously near false pretences. 
The magnet, which is concealed in the sole, affects the 
needle, and thence the eye and pocket of the purchaser, 
and that is all. Odic-magnetism, or odic force, are 
unmeaning terms, and none of the statements have the 
least warrant of being based upon science, or upon any- 
thing more than a quack attempt to promise cures under 
guise of plausible names aided by most transparent tricks, 
and the whole thing is unworthy of the name of a respect- 
able tradesman. 


Coventry.—The Electric Light Committee presented to 
the Coventry Town Council the following report, received 


| from the deputation which was appointed to visit the 


Electrical Exhibition at the Crystal Palace with the view of 
obtaining information as to the production and distribution 
of electric light : “ The deputation, consisting of the Mayor, 
Councillors Webb Fowler, Goate, Starley, Thomas, and 
West, and the assistant town clerk, visited the Exhibition 
on Friday, the llth inst., and spent about eight hours 
there. The principal stands visited were those of the 
Brush Company, Crompton and Co., the Electric Con- 
struction Corporation, Laing, Wharton, and Down, 
and Siemens Bros, at all of which every courtesy 
was shown, and information readily given. The 
principal question to which the deputation directed 
their enquiries was that of the system of distribution to be 
adopted. Upon this the information gained has led them 
to the conclusion that of the two systems in use, high and 
low tension, the former appears to be more economical and 
better suited to the circumstances of Coventry. Its leading 
advantages are (1) a great saving in the first cost on 
account of the smaller mains required, and (2) the fact that 
the current can be conveyed for a distance which is prac- 
tically unlimited, whereas a low-tension current cannot 
be used more than 800 yards from the generating 
station. It would thus be possible, were the high- 
tension system adopted, to place the generating 
system in any part of the city or suburbs, and, 
should a refuse destructor be erected, to place the two side 
by side, and to use the heat from the destructor aa part of 
that required in the boiler of the generating machinery. 
But apart altogether from the last consideration, the depu- 
tation are of the opinion that the greater area over which 


the current from one central station can be used on the 


high-tension system would be a distinct advantage in 
Coventry, where consumers are likely to be scattered 
over the whole city. The deputation also enquired into 
the different systems of laying mains and the various 
kinds of engines used in generating stations, but on 
these questions they are not prepared to express an 
opinion except that further information should be obtained. 
In consequence of the visit of the deputation an eminent 
firm of electrical engineers has offered to submit, free of 
cost, a scheme and estimate for the establishment of a 
central electric light station at Coventry. The deputation 
beg to recommend that this offer be accepted, and that any 
similar offers from firms of like standing should also be 
accepted." The Mayor, in moving the report, said the 
committee differed from Mr. Bromley Holmes in some 
particulars, but thought, when he knew the requirements of 
the city, he would meet them half-way. Alderman Marriott 
thought the report satisfactory, and hoped the committee 
would avail themselves of all time allowable before sub- 
mitting any particular scheme. The report was unanimously 
adopted. 


390 


THE ELECTRICAL ENGINEER, APRIL 22, 1892. 


THE CRYSTAL PALACE EXHIBITION. 


In the Machinery Hall there is an exhibit which cannot 
fail to greatly interest a very wide circle of visitors, that of 
Messrs. Lloyd and Lloyd, who show an enormous 
variety of tubes electrically welded by the improved 
Benardos process. Steam-pipes and hydraulic-pipes of all 
shapes and sizes are exhibited : small pipes jointed together 
at curves and angles, large pipes jointed with smaller pipes ; 
cisterns, tubes, retorts, bends, curves, and loops of all 
kinds—all neatly and firmly welded with exceedingly work- 
manlike joints. 

Messrs. Lloyd and Lloyd were the pioneers in the 
manufacture of gas-welded wrought-iron and steel tubes 
of large diameter. At their works the first plant for this 
P was put down and all preliminary experiments 
made. After years of costly experimenting, they succeeded 
in its application, and became the first manufacturers of 
large gas-welded tubes, and the process was adopted by 
large manufacturers like Mr. Samson Fox and Messrs. 
John Brown for making corrugated tubes. The gas 
welding was, however, found too costly and difficult 
of application, and attention was turned to electricity 
as a more reliable and convenient means of heating. 
The results of the employment of the Benardos arc- 
welding process, as improved by them in practice at 
their Coombs Wood works, are seen in the striking 
exhibit at the Palace. 

The process of welding is simple. An ordinary low- 
tension continuous-current dynamo is used, connected to a 
large battery of accumulators. When the welding circuit 
is closed, the current from both dynamo and battery 
flows through a large regulating resistance. By this 
arrangement a very large current can be obtained, 
and the load factor of the engine is high. In parallel 
with the main circuit, as many welders as desired 
are connected, every welder being able to vary his 
current. One terminal of the circuit is connected by 
means of a flexible cable to a large carbon held in an 
insulated holder, which is used by the workman as a tool. 
The other terminal is either connected to the table on 
which the work is placed, or to the work itself. An arc 
is thus sprung on touching between the metal and the 
carbon, the strength of which can be regulated both 
by switches and by moving it by hand. It is found 
advisable to work with as long an arc as possible, 
as the heating effect is then more regular. It is possible to 
obtain an arc 6in.long having a sectional area of arc of 
about two square inches. When iron or steel is being 
welded, it is usual to make the carbon the negative pole, 
and the iron or steel the positive pele; but for other 
metals, especially for lead welding, the poles are sometimes 
reversed. The accumulators used are of the Planté type, 
manufactured under the Benardos patents by Messrs. 
Lloyd and Lloyd themselves. They are designed so that 
they may be discharged at a rate which would be ruinous 
to a pasted plate. 

In working, the eyes of the workmen are covered with 
protectors of coloured glass, as if the eyes are exposed even 
momentarily to the full glare of the arc a disagreeable and 
possibly injurious effect is produced. In welding tubes the 
parte are cut out to shape by the arc itself, brought to a 
welding heat and placed together. One of the principal 
improvements introduced by Lloyd and Lloyd consists 
in a mechanical arrangement for distributing the heat 
of the arc, which is made to gyrate or vibrate at 
considerable speed, and travel backwards and forwards, 
so distributing the heat over a given surface. In 
conjunction with this arrangement a power hammer 
driven by an electric motor is under the control of the 
workman, and can be instantaneously brought into opera- 
tion when the metal is sufficiently heated. Rapid working 
is found necessary to ensure success. The men, even 
ordinary workman, are found to manipulate it easily, and 
no workman has suffered in health or eyesight. The 
practicality of the process has now received full 
demonstration after two years’ constant use, and the 
Jarge number of purposes for which it is applied are 

witness of its success. In large pipes over Gin. 


diameter it is peculiarly advantageous, as pipes of these 
sizes could hardly be welded at all. Now large fittings 
can be made from thin steel, and such fittings, 12in. 
diameter and only Tin. thick, have been produced and 
tested to 800lb. per square inch. For hydraulic work the 
electrically-welded tubes have shown themselves a great 
success. The diameter of these tubes usually does not 
exceed 2in., but they are always tested up to pressures of 
from 1, 000lb. to 3, 000lb. per square inch. All kinds 
of curved combinations are found ible, and the weld 
successfully resiste torsional as well as bursting strains. 
Iron barrels is another branch where electric welding is 
used. They are largely made for Russia for the conveyance 
of petroleum. A factory has been started in Germany 
devoted to their manufacture. 

Repairing eteel castings is another branch of metal work 
in which the process has shown itself a great success. 
Messrs. John Spencer and Sons, Limited, have an instal- 
lation at their works, and when a casting shows signs of 
unsoundness it is taken to the welding shop, the 
defective part is removed and the hollow p is 
filled in by fusing small pieces of special steel 
into it. The economic results in this department 
are of extreme importance. A stil further applica. 
tion of the electric arc is for cutting and boring the metal 
itself. Where large plates, girders, or masses of iron or 
steel have to be cut out to special form, or to template, the 
arc shows itself a tractable tool. With it as much work 
can be done in an hour by burning or fusing away the 
metal as in ten with a cold sett, and the welder can be 
carried to the work instead of shifting the heavy metal. 
Both in this country and in Russia the process has been 
largely used for the repair of engineering work of various 
descriptions: Facing points, where worn, when repaired, 
are found to last longer than new ones; engine frames; 
locomotive wheels, some with as many as 15 cracks in the 
spokes and felloes ; engine valves mended with phospher 
bronze ; valve frames, where worn by friction ; cross heads, 
axle necks, links—in fact, all parts of the engine to which 
it is possible to apply the arc. At Coombs Wood large 
wrought-iron pump rods and large forgings have been 
mended. As showing the wide range of possible appli 
tions to repairing, the following may be mentioned : 
steel rolls, broken through the necks, afterwards carrying 
weights of four tons; a patch put on the boiler of a steam 
crane, in constant work since for several months; a hot- 
water boiler for a low-pressure heating system ; a leaking 
silver cream-jug ; and a gold sleeve-link. 

The process has been found useful in lead welding, and for 
this purpose a small carbon and 10 amperes are sufficient. 
The work is done with ease and rapidity, the heat being 
produced exactly where required. It is interestin 
further, to notice that different metals can be welde 
together when required. The two surfaces are brought 
to a white heat, and rapidly brought together and pressed 
or hammered, if necessary. A specimen is shown at thé 
Exhibition of a steel plate plated with copper welded 
together in this manner, and other metals can be treated in 
the same way. The exhibit at the Palace is quite sufficient 
to indicate the extreme and growing importance of the are 
process of electric welding, and Messrs. Lloyd and Lloyd 
are to be congratulated on the enterprise and energy with 
which they have taken up the process. 

While writing of tubes, we must mention the exhibit of 
Mr. John Spencer, of the Globe Tube Works, Wednes- 
bury and London, which every visitor interested in 
mechanical or electrical matters has probably noticed 
opposite Messrs. Crompton’s crane. Tubes now bear a 
very large proportion in the various extraneous supplies 
required in electric lighting, both for steam-pipes, electric 
conduits, and also for electric lighting and telegraph poles. 
The Spencer tube exhibit sets forth the various uses of 
tubes in great variety: tubes for water, for steam, for 
underand over ground use, for oil insulation, tubes enamelled 
inside for steam or wires, besides a large assortment of bends, 
curves, tees, sockets, and elbows, in as interesting form as 
these somewhat prosaic articles allow. An exhibit which, 
however, appeals more directly to electrical engineers, is a 
very simple arrangement of small tubes in tripod fashion, 
with struts and binders at intervals, forming a simple, 
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light, cheap, and easily-raised standard or post for electric 
lamps in streets and workyards and other similar use. 

On the stand of The General Electric Company is 
exhibited the Aron meter, now well known all over England. 
The question is forced on the minds of everyone having to do 
with central station work as to which meter before the public 
is the best. The following considerations in favour of the 
Aron meter may not be out of place at the present moment. 
Leaving on one side the alternate-current meters, direct- 
current meters divide themselves into the following 
categories : (1) Chemical meters, of which Edison’s is the 
best-known example ; (2) magnetic field meters, of which the 
Aron is the type ; (3) motor meters, such as the Hookham 
meter, Elihu Thomson’s, and Teague's ; (4) rotating mercury 
meters, as Ferranti’s; and (5) semi-integrating meters, as 
Fragers, Richard Fréres, and, it is rumoured, Sir W. 
Thomson's latest. All these, except the last, are in the market, 
but it is pretty certain none can show what the Aron meter 


The Aron Electric Meter. 


* K 
— 


has done —a sale of over 4,000 in England alone, and a total 
of 12,000 in actual use. The disadvantage of the chemizal 
meters are difficulty of reading, expenditure of power, 
stoppage from freezing, and greater want of accuracy, 
besides absence of direct reading. The motor meters act 
splendidly in the laboratory or test-room, where all connec- 
tions can be looked to, and all bearings are fresh, but in 
practice they hardly ever work so well. Further, their errors 
are all for the consumer and against the company—they 
are the philanthropic meters. They can never go too fast, 
but they certainly can go slow, or even stop. Then there 
is usually no great range—say, 1 to 30. But a meter 
should register 1 to 100, or even 1 to 500. In the 
rotating mercury the whole registering gear has to be driven 
by the current, and the slightest dust or friction is against the 
company’s account. In the integrating meters, though in a 
less degree, there is still the question of connections and 
bearings. In the Aron meter there is one principle which 
ensures absolute correctness on constant work to within 
4 per cent. or less, without liability to get out of order— 
the influence of a solenoid on a swinging magnet retardin 

a clock pendulum, or if preferred, the influence of solenoi 

on solenoid. The Aron meters are in use constantly at 
Westminster, Kensington, Knightsbridge, St. James's, 
St. Pancras, Chelsea, Metropolitan (Whitehall), Electricity 


Supply (Gatti’s), Brighton, Bradford, Preston, Glasgow, 
Newcastle, Sheffield, Southampton, Northampton, and 
other central stations, in many instances for several years— 
a great proof of their satisfactory character. 

No attempt has been made at the Palace to produce similar 
effects to the magnificent fountain effects obtained at several 
exhibitions at South Kensington, though if the weather was 
warmer grand displays might be made in the grounds of the 
Palace and with the numerous fountains therein. As aiding 
the spectacular effect in the Palace, the fountain in the 
Central Transept has its use. It has been prettily deco- 
rated by Messrs. Laing, Wharten, and Down. The 
effects are obtained by means of incandescent lamps and 
coloured covers or transparencies, principally, if not wholly, 
shells. Scattered about on the inside walls of the pit 
are about 100 8c.p. lamps, divided into four circuits. 
Besides these there are four 100-c.p. glows, placed equi- 
distant round the pit. About half-way down these are 
coloured red. At another four points at the same depth 
there are four more 100-c.p. coloured yellow, similarly four 
coloured green, whilst at the bottom and lying under the 
falling water is a 500-c.p. Sunbeam. There are thus four 
switches for the four circuits of shells—three switches for red, 
om and green lamps, and one switch for the 500-c.p. Sun- 

eam lamp. An attendant in charge of the switches plays 
variations. Thus the four circuits of shells are usually put 
on or switched off together; then the four yellow are 
switched on, or the four red or the four green, while the 
500-c.p. is put on with any of the coloured lamps—yellow, 
red, or green. The switchboard is placed in front of the 
fountain on a table. Illuminated signs are placed in the 
fountain at the bottom, one on each side, and larger signs are 
7 at the top of the fountain pit on the Palace floor. 

hese can be changed in colour, one switch making them 
red, another yellow. The lights are run from a combined 
Robey engine and L.W.D. “Special” dynamo. The engine 
ig a compound vertical, having a speed of 350 revolutions, 
with the dynamo on the engine bed-plate, and coupled 
direct. The engine and dynamo will work 400 16-c.p. 
glows at a pressure of 100 volts. The fountain lights are 
run from 5 p.m. until 9 p.m. every night, the illuminated 
signs being left alight until 10 p.m. 


THE WESTERN ELECTRIC (BELL TELEPHONE) 
FACTORY. 


The telephone is not an indigenous plant in this country, 
and it is elsewhere we must look for the secrets of its 
development and the processes of its manufacture. The 
most important of the telephone factories of the Old World 
is to be found at Antwerp, though in the future. we may, 
as we have done ao often in the past, find an extension of 
operations in Great Britain. It is said that Englishmen, 
far from being eager to embark in new ventures of manu- 
facture, are quite willing to let other people prove the 
merits of the apparatus and then come in with money and 
organising ability to competein the manufacture. As regards 
telephonic apparatus manufacture, it will take us all our time 
to improve upon the organisation at Antwerp. For some 
time past rumours as to its excellence have reached us, and 
when a favourable opportunity offered for visiting the 
factory we were glad to take advantage of it. The Great 
Eastern Railway Company studies carefully the require- 
ments of its continental traffic, and if a special train service, 
in connection with an admirable fleet of large, speedy well- 
equipped vessels, lighted throughout by electricity, is any 
advantage, this company should easily claim first place in 
such traffic. Its boats, both to Rotterdam and to 
Antwerp, are exceedingly comfortable, and the officers 
pay the greatest attention to the comfort of the 
passengers. The journcy from London to Antwerp 
takes from 12 to 14 hours, according to the state of the 
tides. Thus, leaving London at eight o'clock at night we 
reach Parkeston Quay just before 10, and the boat is fairly 
on its journey at 10. Those to whom a short voyage 

sesses no terrors obtain a good night’s rest in their 
s. Flushing is reached about five o'clock in the 
morning, a new pilot taken aboard, who takes charge 
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up the Scheldt. Long before Antwerp is reached the 
historic tower of its cathedral is seen, and a good 
view of the town is obtained as the vessel glides 
along the river, right to the further end of the 
town.  À train is in waiting to take the travellers 
further onward towards their respective destinations, but 
our objective is the Rue Boudewyns, where stands the 
factory of the Bell Telephone Manufacturing Company, 
better known here as the Western Electric Company. À call 
at the hotel—a telephonic signal—and over the Antwerp 
line we recognise the voice of Mr. Kingsbury, who for the 
time has forsaken 79, Coleman-street for the shade of the 
factory. The day and the time prove convenient, and very 
soon we reach the factory gates. Before referring to the 
organisation of the factory, it may be convenient to 
consider briefly the requirements of telephony. As 
has been said above, the telephone is an exotic. It 
was reared in America, and, unlike most pieces of appa- 
ratus, the receiving instrument of Bell sprung forth almost 
as perfect from the inventor’s hands as it is to-day. The 
transmitter needed a Hughes to show what a world of utility 
lay in loose carbon contacts. Then came the application 
to mercantile and business requirements, till to-day there is 
hardly a city of any size but has larger or smaller tele- 
phone exchanges. The success of any exchange depends 
upon several factors. The instruments in the hands of the 
subscribers must be good, the connecting wires should be 
arranged to give rise to no induction troubles, and the 
exchange should connect subscribers with certainty and 
celerity. Then, again, telephone manufacturers have to 
provide for various wants, those, for example, belonging to 
public exchanges and those for single users or domestic 
and factory requirements. It is not difficult perhaps to 
1 an excellent piece of apparatus for private use. 

e connections here are either permanent or the changes 
few in number. Just consider for a moment the require- 
ments of the simplest system of one speaker and one 
listener. There are, and must be, broadly speaking, four 
parts to the apparatus: (1) the transmitter, in which the 
sound-waves are taken up at the speaker's end, modifying 
the electrical conditions in the circuit, and being repro- 
duced in a more or less intense form at the listener's end; 
(2) the receiver, by means of which the sound-waves are 
reproduced; (3) the electrical connections of the circuit; 
and (4) some means by which the would-be speaker can 
call the attention of the desired listener. Taking these 
parts in the reverse order, the ordinary means of 
attracting attention is by the aid of an electric 
bell. This supplementary part of the apparatus— 
that is, supplementary, so far as the talking is con- 
cerned—has to be added to the apparatus so as not to 
diminish its efficiency, nor to demand extra wires—in other 
words, the arrangement must be such that the telephone 
line wire is also the signalling wire. The actual con- 
ducting wires are usually of copper, bronze, or iron, with 
earth returns, and call for no special remark here. The 
Bell Telephone Company, or, as it is better known to our 
readers, the Western Electric Company, has devoted a great 
amount of skill and talent to the perfection of a magnetic 
signalling apparatus wherewith to get rid of the troubles 
which arise by the use of batteries. This magnetic appa- 
ratus is greatly . and has been adopted by 
almost everyone. It consists of an armature rotating 
between permanent magnets ; in fact, its construction is so 
well known that description is unnecessary, and especially 
so when we are dealing, or intending to deal, with factory 
organisation rather than apparatus constructed, although, 
like the preacher, we may be long in getting to our text. 
We are endeavouring, however, to indicate that the manu- 
facture of telephonic apparatus on a large scale calls for 
business and organising powers of a high quality. Resuming, 
then, the reference to the parts of apparatus, the signalling 
accessory is the best and most ingenious known, and the 
transmitter and receiver are about as perfect as can be 
made. The greatest ingenuity, however, is found displayed 
in the switchboards which are necessary for exchange 
work. How complicated, or how simply complicated these 
become, is of the utmost importance. The fewer the 
operations the less probable is trouble from subscribers 
because of mistakes. For years past the Western Electric 


Company has continually employed the services of experts 
to investigate the working, to perfect the apparatus, and 
to enable the company to produce the best possible 
mechanism for the purpose to be achieved. Consider one 
speaker and two possible listeners. There must be an 
arrangement by means of which one ible listener is cut 
out of circuit. Have two possible speakers with two possible 
listeners—say, S, S, are the speakers, and L, L, the 
listeners—the apparatus must allow the following com- 
binations : S, with L,, S, with E S, with L,, and S, with 
L, ; while if the listeners are to become speakers the com- 
binations provided must be S, Sa S, LI, S, La S, L4, S Ly 
and L, L,. Further, suppose the number of subscribers to be, 
not four, but four thousand or forty thousand, then the 
problein becomes to find the simplest connections and 
apparatus which allows any one of these subscribers to be 
put into communication with any other subscriber, without 
the possibility of conversation being overheard or inter- 
rupted. A study of the Western Electric exhibit at 
the Crystal Palace Exhibition will show the admirable 
way in which their portion of the business is done. 
It will be found that, not only the switchboards, but all 
parts of telephonic apparatus consist of a large number of 
small parte, and it becomes necessary in the manufacture to 
organise a factory—that is, if the apparatus is to be pro- 
duced at a reasonable price—so that these various parts 
may be produced at the cheapest rate in large quantities 
exactly to pattern. The factory in the Rue Boudewyns 
has been erected and equipped with the one object 
to produce the best work at the lowest cost. The 
whole equipment has been under the direct supervision 
of Mr. De Warr, who laboured under the difficulty 
of not understanding one word of Flemish when 
he arrived in Antwerp, but who has nevertheless 
surmounted all difficulties, and at the present time has the 
controlof over 600 workpeople, to most of whom Flemish is 
the mother tongue. À large proportion of the workpeople are 
girls, who are found to be on the whole more trustworthy 
than men. Quite a number of the machines are tended by 
girls, who become exceedingly dexterous in their work. 
One peculiarity an Englishman notices in the factory is 
that the machinery is wholly American, from the 160-h.p. 
engine downwards. There is, we think, but one exception, 
if the emery wheels are excluded. This peculiarity, how- 
ever, ought not to be unlooked for. The Americans seem 
to have altogether outstripped us in the race for providing 
machinery for small delicate productions—as witness the 
machinery for constructing the various parts of watches. 
It would perhaps beinteresting to describe quite a number 
of the machines used, but it would hardly be fair to those 
who have with immense pains and skill developed the 
work. Suffice it then to say that from first to last almost 
every operation is carried out by machinery—and by 
machinery of such a character that the attendant can hardly 
make a mistake. Take the boring of holes: the piece is 
rigidly fixed, and if the attendant wished, he or she could 
hardly get the holes of the wrong size or in the wrong place. 
Again, in the making of certain screws, the girl attendant just 
puts in the raw material as quickly as she can and the com- 
plete screw falls into a tray. It is almost incredible to find 
that a girl is thus enabled to produce several thousand screws 
per hour, all so exactly similar that the stock-room 
attendant merely shovels these screws into scales, counting 
them like bank cashiers do sovereigns—by weighing. At 
another point we notice slabs of brass being run through a 
machine, portions of the requisite size being punched out 
and shaped, and passed on to girls who soon fashion the 
rough material into the finished wheel, Thus, we may take 
it, a good deal of the raw material comes in at one end of 
the room and passes out into the storeroom in the finished 
state at the other. Some parts have, however, to be 
polished, some to be electroplated. These are taken to 
special departments, and gradually, in the finished state, 
find their way to the stores. There are also polishing-rooms 
for woodwork, testing-rooms for all electrical parts, and 
finally the fitting-rooms, where the parts are put together. 
The beauty of make and finish is better understood by 
a visit to a fitting-room than to any other part of the 
factory. The less the manual labour actually employed in 
the fitting-room the more nearly is the perfection of the 
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manufacture of parts obtained. The output at Antwerp, 
exclusive of the switcbboard department, is from 160 to 
170 of the ordinary telephone sets, and about 80 of the 
watch telephone sets per day. Special attention has also 
been given to a domestic set of apparatus, for which there 
seems to be indications of very large demands in the near 
future. We have said sufficient to indicate the important 


ens of the Antwerp factory. It is but natural that 
r. 


Kingsbury, who has so long and so ably represented the 
company in England, and Mr. De Warr, under whose super- 
vision these excellent results are obtained, should be proud 
of the industry which has grown up under their fostering 
care. . 

— 
MESSRS. SWINBURNE'S HIGH- TENSION 
EXPERIMENTS. 


There is an extraordinary fascination in watching man's 
supremacy slowly increase over the giant forces of Nature. 
Steam is now no longer feared even at pressures which 
would have made Watt himself, the great steam-tamer, 
pale with misgiving. Timorous persons will now trust 
themselves with calm confidence to the risk of trains 
speeding at 50 or 60 miles an hour, when onco the idea of 


15 or 20 brought the heart in the mouth, and we now must | 


turn to the dreams of inventors—the electric train built 
for a speed of 400 miles an hour, or the ideal flying 
machine itself—if we wish to bring to the minds of 
to-day the breathlessness of early times. Something of 
this kind of thought must have passed through 
the minds of the representative assembly of electrical 
engineers who were wn together on Wednesday last 
week, to the dim-lighted recesses of the Prince's Room at 
the Crystal Palace, in response to Messrs. Swinburne and 
Co.’s invitation, to witness the performance of their 
130,000-volt transformer. It is not so very many years 

o that the same feeling of daring was called up by Mr. 
erranti with his jump from 100 volts—then the ordinary 
ressure—to 2,500 volts at one bound. His later leap, 
rom 2,000 up to 10,000, caused the same feeling 
of wonder, and perchance of overwhelming danger, 
forebodings now subsiding in the levelling power 
of custom. Then came Messrs. Siemens’s Frankfort 
experiments with 25,000 volts, and later their beauti- 
ful demonstrations now to be seen in the Pompeian 
Court at the Crystal Palace, where 500 lamps are run in 
series, and the lightning-like discharge over glass demon- 
strates the powers of the enormous potential of 50,000 
volts. Mr. Tesla in his classical lecture (which we are glad 
to be able to begin in revised form this week) spoke of, and 
doubtless obtained, pressures rising to some hundreds of 
thousands, even millions, of volts, which, curiously enough, 
by multiplying up the frequencies of alternation became 
practically harmless, approaching in its effects the discharges 
of an induction machine. The enormous voltages then spoken 
of have inspired still higher flights in pure alternate- 
current transformation, and in the 130,000 volts produced 


by Messrs. Swinburne we have the highest point yet | 


reached in actual current from the secondary of a trans- 
former on this side the Atlantic. We have to add these 
last words, for at the very time Messrs. Swinburne’s invi- 
tation reached our hands there also reached us the account, 
which we give in abstract this week, of still higher flights 
in electrical potential from the laboratory of Prof. Elihu 
Thomson, who, with .small coils in a barrel of paraffin, 
produced pressures reaching, he states, half a million volts, 
giving sparks nearly 3ft. long in air. 

What the outcome of all this forcing up of enormeus 
potentials will ultimately lead to no one can yet pretend to 
say, but that an extreme usefulness in the long-distance 
transmission of power from natural resources may even- 
tually be looked for in this direction, most electrical engi- 
neers seem inclined to agree. A telling example of the 
11 8 in this direction has been mentioned by Mr. 


winburne, who stated that with the current from his 


latest transformer 50 h. p. might, were the wire laid, be 


transmitted along a strand of wire no thicker than a hair arranged 


| Hall of the Palace Exhibition. 


credited with practical views upon the utilisation of these 
great pressures, and in the field for experiment on a grand 
scale soon to be opened at the Chicago Exhibition we 
may perhaps see these veritable lightnings harnessed and 
set to work lighting cities, driving factories, and performing 
all the arduous mechanical work of mankind. 

In spite of the knowledge of the fact that the fear of a 
thousand volts, or even of ten thousand volts, had been 
long almost forgotten, and that a hundred thousand or so 
should also be tameable by man’s wits, it was, no doubt, 
with something of awe that the visitors saw Mr. Bourne 
and Mr. Swinburne, as lecturers, in evening dress, sur- 
rounded with a bewildering array of wires, transformers, 
and apparatus through which passed currentat 130,000 volts, 
and it could easily be understood that the demonstrator in 
his experiments preferred to watch the switch rather than 
to lose his control of the force in watching the effect of 
the currents he was manipulating. Mr. Swinburne in a 
few words explained the arrangement adopted, a diagram 
of which, by his kindness, we are able to give herewith. 
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The current was obtained from the large 100, 000. watt 
Brush Company’s Mordey alternator in the Machinery 
This current was led in 
at the pressure of 2,000 volts, and first reduced by a step- 
down “ Hedgehog” transformer to 150 volts. This was 
to allow the manipulation of the switches to be perfectly 
safe. The current was transformed up once more and 
passed into the primary of the 130,000-volt “ Hedgehog,” 
which was contained in a tall earthenware drain pipe, 
standing 5ft. or 6ft. high, filled in with oil insulation. The 
exciting current was passed in series through a water 
resistance in a similar drain-pipe tank, having a metal plate 
at the bottom, and a conducting float which could be raised 
or lowered in a simple manner by a crank handle. The 
high-tension transformer, it was explained, was to all 
intents and purposes an ordinary “ Hedgehog," with paper 
insulation, thoroughly baked and then exhausted and 
filled in with hot oil : to prevent difficulty with sparking the 
terminals are taken out, one at the upper and the other at 
the lower end of the tank, in the method first suggested by 
Gramme for high-tension induction coils. There would be 
no difficulty, it was stated, in producing 150,000 or 160,000 
volts from this traneformer. 

The first experiments showed the lighting of vacuum 
tubes by induction, a reproduction of the Tesla experi- 
ments. The high-tension current was led to a primitive 
condenser, made up of a few sheets of tinfoil separated 
from each other by a heap of brown paper. A break was 
made in the circuit, where an arc could pass, and this arc 
was arranged so that it could be blown out by means of a 
foot blower, as in Tesla’s experiments, to obtain a surging 
vibratory current, but the break in Swinburne's experi- 
ments was made on the high-tension current, and not, as 
by Tesla, in the low-tension circuit. Vacuum 


from Niagara to London itself, with a loss of only 2 h.p. | tubes were brilliantly lighted hers placed perd the wires, 
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The next experiment showed that slate, usually con- 
sidered a good insulator at these pressures, became a good 
conductor. Mr. Bourne fitted a pair of ordinary slate 

neils as the arc carbons, and a long buzzing arc was 
immediately struck from these slate pencils. They, how- 
ever, soon grew hot by the added resistance. Experiments 
were then shown of the striking distance of this high 
potential. Two ordinary ladies’ bonnet-pins were taken 
and arranged some inches apart: the arc struck easily across 
5:2in, and could be obtained, it was stated, across B1lin. 
An experiment was also shown to demonstrate the fact 
that the arc will not strike with anything like the same 
ease between polished brass balls, as only between 2in. or 
so would it strike; anda peculiar fact was pointed out 
that the are between polished balls left no perceptible 
trace on the metal. 

A further demonstration of the conducting power of 
slate at these high pressures was shown by the use of an 
ordinary roofing slate, to and from which the high-tension 
pene saree E Erais A striking experiment, in which Mr. 

lusgrave Heaphy evidently took special interest, was the 
passing of the current through a piece of wood. Little bright 
stars appeared amongst the indo 
minute or two the whole length burst into violent flame. 

The next riment was an important one, to demon- 
strate Mr. Swinburne's contention that oil insülation, con- 
c to the statements of David Brooks, Mr. Tesla, and 
Prof. Hughes, is not self-healing after the passage of a 
spark; at any rate when there is any power behind it, and 
actual current can flow. The two terminals were inserted 
in a vessel of rosin oil, and brought to within gin. or zin. 
of each other. A spark passed and the oil burst into a 
violent, spluttering flame, which continued while the 
current remained on—as Mr. Swinburne remarked, a trans- 
former with a flame in it such as that could hardly be said 
to be self-healing. A curious effect was next pointed out 
by Mr. Bourne, in a cuplike cavity caused on the surface 
of oil, over which one of the terminals was placed at a 
distance too great for actual discharge: this effect was 
TH to the bombardment of the charged particles 
of air. 

The discharge of the high-pressure current over the sur- 
face of a glass plate—termed by the experimenters the 
“electric octopus," from its winding arms of flame—was 
shown, and vividly impressed spectators with the almost 
uncontrollable power of the full pressure from the trans- 
former. The glass plate was pierced and smashed by the 
force of the discharge. A last and most striking experi- 
ment was the direct discharge of the full 
& vacuum tube several feet long, furnished with electrodes 
which were connected to the two high-pressure terminals. 
A most brilliant glow suffused the whole tube, lighting up 
the entire room, and giving sufficient light, as we tested, 
to enable small print to be easily legible 10ft. or 12ft. away. 
The whole set of experiments were intensely interesting, 
and Messrs. Swinburne are to be congratulated on their 
production of satisfactory apparatus capable of standing 
such pressures. 

Amongst those who witnessed the experiments were : 
Prof. W. E. Ayrton, Mr. T. H. Blakesley, Sir Frederick 
Bramwell, Prof. Viriamu Jones, Mr. Musgrave Heaphy, 
Dr. A. Muirhead, Prof. Robinson, Captain Henshaw fi 
Mr. J. W. Swan, M.A., Mr. Desmond FitzGerald, Mr. 
Wimhurst, and others. 


AN INTRODUCTION TO QUALITATIVE CHEMICAL 
ANALYSIS. 
BY BARKER NORTH, ASSOC.R.C.SC. (LOND.), 


Joint Author of “Introductory Lessons " and “ Hand-book 
of Quantitative Analysis." 


( Concluded from page 354.) 


PREPARATION OF REAGENTS. 


It may often happen that the student cannot procure 
some of his reagents, so that it will be necessary for him to 
prepare them, and in any case, whether he buys them 


In tho wood, and after a | quite cool, when it will be noticed that the bottom of the 


essure through | 


already prepared or makes them himself, he will find it a 
great advantage to acquire the manipulation and to have a 
knowledge of the making and purifying of reagents. In 
most cases the commercial salts will be quite pure enough 
for ordinary qualitative analysis, but it will occasionally be 
necessary to purify them by recrystallisation before they 
can be used with safety. . 
Crystallisation. —With few exceptions, when water is 
heated, it is capable of dissolving a greater weight of a 
soluble substance than when cold, and, therefore, if we 
make a saturated solution of any substance at the boiling 
oint, on allowing the liquid to cool, the water will no 
onger be able to hold the whole of it in solution, but some 
will be precipitated as a solid. If the liquor cools slowly 
well defined crystals of the substance will be formed, hence 
the term crystallisation. 


Reerystallisation of Copper Sulphate. 
Experiment 31.—Dissolve about Alb. of commercial cupric 
sulphate in hot water in a porcelain Hie aac Bar and 
boil the liquid till it is saturated at the boiling point—that 


| is, till it shows signs of crystallisation while still hot. Cover 


up the basin and allow it to stand for several hours till 


basin is covered with fine, large, blue prisms. Drain off the 
mother-liquor and treat the latter as before, by evaporating 
down till it is saturated and then allow it to crystallise 
overnight. The crystals thus obtained should be recrys- 
tallised two or three times in the same way in order to 
completely separate it from the iron which is generally 
present as an impurity. When the crystals are obtained 
pure, they may be washed with a little water and dried 
well with blotting-paper. 

Other salts may also be purified in the same way. 

Preparation of Cupper Sulphate from Copper, etc. 

Experiment 32.—In some cases it may happen that the 
student may not be able to obtain the different salts—such 
as copper sulphate and nitrate, zinc chloride and sulphate— 
and these may then be obtained from the different metals 
by dissolving in the acid corresponding to the salt required, 
afterwards crystallising out from the filtered liquor in the 
manner above explained. 

Cover about 50 grains of metallic copper in a flask with 
strong sulphuric acid and warm till all action ceases, taking 
care, however, to have the copper in excess. Filter anc 
crystallise out the copper sulphate in the usual manner, 


Preparation of Platinic Chloride from Scrap Platinum. 
Experiment 33.— Waste pieces of platinum wire or foil 


| which are no longer of use in testing should be preserved, 


and, when a sufficient quantity has been obtained, made into 
latinic chloride. In order to accomplish this the metal is 
issolved in aqua regia, which consists of one part of stron 
nitric acid mixed with three of strong hydrochloric acid, 
and the liquor evaporated down to get rid of the excess of 
acids. Dilute with water and add a solution of ammonium 
chloride to precipitate the platinic chloride as the double 
salt PtCl,,2AmCl. This is filtered off, on a Swedish filter- 
paper if one can be procured, and afterwards washed well 
with alcohol and dried. The precipitate is now transferred 
to a porcelain crucible, and if Swedish paper has been used it 
may be burnt and the ash added to the precipitate, the whole 
being then ignited gradually to bright redness for several 
minutes with the foot blow-pipe. By this means nothing 
will remain, if the experiment has been carefully conducted, 
but pure spongy platinum, which may be again dissolved in 
aqua regia and evaporated down to dryness several times 
with hydrochloric acid, so as to get rid of the excess of 
nitric. 
The pure salt is dissolyed in 10 parts of water, and the 
solution will then be ready for use. 


Preparation of Silver Nitrate from Metallic Silver. 


Aer 34.— Silver nitrate may conveniently be pre- 
pared from a silver coin, such as a sixpence, by dissolving 
in warm nitric acid in a small flask. en the metal has 
quite disappeared add dilute hydrochloric acid till all the 
silver is precipitated, and filter off the chloride of silver on 
a large paper, afterwards washing the precipitate well to 
get rid of the unprecipitated copper. 
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The silver may then be recovered by either of the two | C. The interior of this vessel is about half filled with large 


following ways : 

l. By fusing the pure chloride of silver on charcoal with 
fusion mixture in the ordinary way, and afterwards dis- 
solving the bead of silver, which has been previousl 
cleaned with hydrochloric acid and water, in nitric acid. 
The solution is evaporated to dryness, the residue gently 
fused, and then dissolved in 20 parte of water, filtering if 
necessary. 

2. By bringing the washed chloride of silver prepared 
as above in contact with clean strips of zinc and dilute sul- 
phurie acid in a porcelain basin, the precipitate may be 
reduced to the metallic state, the chlorine being taken 
away by the zinc. The silver thus formed is collected ou a 
filter-paper, washed with dilute sulphuric acid and water, 
and finally dissolved in dilute nitric acid, from which solu- 
tion the pure silver nitrate may be obtained by evaporating 
to dryness and gently fusing as before. 


Preparation of Other Reagents. 


With the manipulation thus acquired, and the knowledge 
of theoretical chemistry already possessed by the student, 
non" be able to prepare any other reagent which may 

needed. 


How To MAKE A SULPHURETTED-HYDROGEN APPARATUS. 


As a large quantity of this gas will be required for 
analysis, and in many cases only a small quantity at a time, 
the student will do well to provide himself with an appa- 
ratus such as is shown in Fig. 16, by which means he will 


Fra. 16. 


be able to generate a stream of sulphuretted hydrogen at 
any time and stop the same when necessary. If a small 
quantity of sulphuretted hydrogen only is needed, the 
apparatus figured in Fig. 8 may be employed, but for all 
practical purposes one of the two following arrangements 
18 the best. 


Fic. 17. 


A vessel, B, of a convenient shape, such as a lamp-glass 
cylinder, is furnished with two . a d 
each of which passes a leading tube, as in Fig. 16, and the 
whole is supported by means of two rings on a retort stand, 


pieces of sulphide of iron, which are prevented from falling 
down into the lower neck by a circular piece of lead, a. 
The tube at the bottom communicates by stout india- 
rubber tubing with another vessel, A, which contains dilute 
hydrochloric acid, and this is tied up with cord so that it 
can be hung up by a loop at different heights, by which 
means the acid can be brought either into contact with the 
sulphide of iron or, by lowering, taken away. A clip, 5, 
on the delivery pipe serves to regulate the stream of 
sulphuretted hydrogen, and the corks, preferably india- 
rubber, should fit extremely well so as to prevent either 
leakage of gas or acid. 

A more convenient form of apparatus, though one which 
cannot be fit up so cheaply as the latter, is shown in Fig. 17. 

It consists of a chloride of calcium tower, A, containing 
lumps of sulphide of iron in its upper portion, and the 
lower part of which is connected to a tubulated bottle, B, 
containing the dilute acid, the latter being raised or lowered 
for starting or stopping the current by supporting it on 
blocks of wood as shown. The corks should in this case 
also be well-fitting, otherwise accidents may easily occur, 
resulting in the loss of acid. 


KEYED CASING AND COVER FOR ELECTRIC 
LIGHT WIRES. - 


We have recently had brought to our notice a new design 
in electric light casings which has been registered by Mr. 
Geo. G. Sarney, of 145, Mayall.road, Herne Hill, S.E. From 
the accompanying illustration it will be seen that when the 
easing is used on the walls of buildings, and fixed flush 
with the plaster, the capping forms a key to it. When so 
fixed should it be necessary to look to or alter the wires, 
the capping can easily be removed without breaking away 
the edges of the plaster. In new buildings in the course 
of erection it can be used asa ground for plasterers to 
gauge to. This device should also prove extremely useful 
and economicalto contractors wiring buildings when the 
plastering is finished, because the chases cut in the walls, 
etc., can be cut so much smaller than when the ordinary 
casing is used. Ordinary types of casing offer no support 
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—— 
to the plaster used for making good, and this means a mass 
of material must be put on to get it to adhere properly to 
the plaster on the walls, and naturally a larger chase must 
be cut. The keyed edge of this casing does support the 
plaster, and therefore the use of a smaller chase and less 


material, thereby considerably reducing the cost of cutting 
away and making good. 


Primary Batteries.— The extension of electrical 
applications in all directions has led many to give con- 
tinued attention to the cheapening not only of large but of 
small generating plants. In one direction we see primary 
batteries giving place to accumulators, as in the large 
telegraph station, while in others primary batteries are 
being strongly advocated as a sufficiently cheap method of 
production. The competition inaugurated by L Elettricita, 
of Milan, for the best primary battery, with a prize of 
2,000f., has received notice in nearly every technical paper, 
and is worthy of attention by those who have been working 
in this direction. The prize battery should at least be able 
to produce the kilowatt-hour at a price not exceeding one 
lira, or tenpence. It should not require supervision in 
action, should not fall in potential more than 5 per cent. 
in 48 hours, and should not give off bad gases or smell. 
Thermopiles are admitted, it appears. Ts 5 
cloves at the end of August. 
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THE PACIFIC CABLE. 


Our readers are familiar with the fact that for some 
years past a determined attempt has been made to 
extend telegraphic communication from our North 
American colonies by a Pacific cable to our Australian 
colonies. They also know that the Australian 
colonies are at present dependent upon the Eastern 
Extension and the Eastern Telegraph Company for 
such communication. These companies have driven 
the hardest possible bargain with the Australian 
group of colonies, and when agreements have come 
to an end, have played off one colony against another 
to obtain their own ends. The Eastern Extension 
and the Eastern Company are really one concern, 
worked by one set of officials, but with two sets of 
directors, the reason for which no man knoweth, 
unless it is to get a double amount of directors’ 
fees—principally for the same men—and to put 
friends into directorships wherein they may take 
fees. Of course, it is the aim of the managers of 
these companies to retain the monopoly they now 
hold, and one of the methods in vogue is to manu- 
facture public opinion. The consensus of expression 
of opinion in the public press is of immense weight 
only so long as it is known or thought to be 
independent. In times gone by, when the monopoly 
was threatened, it was customary to excite the 
popular imagination by appeals through the press, 
as the following extracts from the history of the 
1884-1886 agitation will show. Both here and 
in the colonies a considerable amount of labour 
was gone through in educating the newspapers 
in the way they were required to go. Take 
the agreements with New Zealand and New South 
Wales, which ended in February, 1886. As early 
as November, 1884, Mr. John Pender commenced 
his crusade and to put pressure on these colonies. 
Negotiations did not go quite smoothly, and we find 
some very peculiar expressions used towards Sir 
Julius Vogel, then Commissioner of Telegraphs in 
New Zealand. Here is a sentence taken from a 
communication of Mr. Pender’s to Vogel, 31st March, 
1886: “ You negotiated and arranged the terms 
for present cable between New Zealand and 
Australia, and know why the cost was so much in 
excess of what a cable could be laid for to-day." The 
italics are ours. Is it an insinuation of something 
underhand, or what? Vogel replies 2nd April, 
1886, that he does not know why the cost of the 
cable was . so much in excess of what the 
cable could be làid for to-day, and he would be glad 
of an explanation of the cause to which you refer.” 
No explanation was forthcoming, except the follow- 
ing on 6th April, 1886, ‘‘ The Postmaster-General 
having negotiated the contract for the existing cable 
is a8 well acquainted with all the details as I am.” 
As outsiders, we read this as a miserable innuendo, 
and when met with a point-blank request for 
explanation there is a quick climb down. 
The negotiations go on, but not satisfactorily so 
far as Pender is concerned, and so he brings other 
guns to bear. Public opinion is to be roused, and 
his agents proceed to accomplish the task set them. 
Here is the result. Tasmanian agent, 28th Sept., 
1886 : Chamber of Commerce and leading 


merchants promise to do utmost.” Sydney agent, 
4th October, 1886: “I have telegraphed all this to 
Browning, for New Zealand Press.” Adelaide 
agent, 4th October, 1886: '' Correspondence sent to 
papers on Saturday." Tasmanian agent, 6th October, 
1886: ''Victoria will have nothing to do with 
Pacific scheme.  Chairman's wish noted. Will 
keep you well informed." From same, 13th 
October, 1886: “Argus will publish an article on 
the correspondence with Vogel this week.“ Mel- 


bourne agent, 20th October, 1886: Ask chairman 


to wire thanks to the editor of the Argus and 
Age for able leaders.” There is a singularity 
in Pender's letters of 20th October, 1886, which 
may be noted. To Vogel he says: I should 
feel obliged if you would give me an early reply to 
the above proposal," while to the Postmaster-General 
of New South Wales and Victoria he writes: 
“ Regret the decision of the New Zealand Govern- 
ment not to reopen negotiations." On the 21st 
October the Sydney agent evidently knows a lot 


about an unpublished and, in fact, an unpresented | 


report. He says: Government are considering 
Pacific scheme which proposes transmitting Govern- 
ment telegrams free up to amount of subsidy. 


Cracknell will report dead against it, but has to give 


total cost to this colony for Government telegrams 
last year. This is £10,800, and will create a sen- 
sation." The New Zealand agent on 27th October, 
1886, says: '' Wellington papers reviewing leader 
from Argus say, ‘admire cleverness and activity 
with which the company are working up public 
opinion in Australia in their favour,’ ” 

We have said enough to show the importance the 
present holders of the monopoly pay to the Pacific 
cable scheme, and it may be taken for granted they 
will in the first place try all they know to ruin it, and 
if this is found impossible, to move heaven and earth 
to get the control of it. From past experience, the 
Colonies and 
should fully understand the energy of the opposition 
of the men with whom they have to deal. 


THE FRENCH ELMORE. 

The report of the French Elmore Company will 
be found elsewhere in our columns. It is unsatis- 
factory reading, the principal object being to obtain 
more money from a confiding public. We confess 
to an utter inability to understand the complicated 
workings of finance. We confess to an utter inability 
to understand the argument and report of M. 
Secrétan, upon which it is hoped to get this extra 
money. Plain business men, estimating for a 
maximum output of 300 tons monthly, would 
be quite satisfied with laying out the factory 
for an immediate output of 80 tons monthly, 
with provision to extend as orders came in 
and the output provided was reached. So far 
as we can gather, M. Secrétan takes the view that 
immediately work is commenced an output of 
300 tons will be required. It is usually found, how- 
ever, that orders do not come so easily, and that 
some time elapses before the full capacity of a works 
is reached. If the total requirements for France 
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reach 18,000 tons, it can hardly be expected that one- 


fifth of the orders will immediately be diverted from 


present channels to the new concern. It is easy to 
say the results of tests warrant the belief in a large 
ultimate demand, but buyers want to see the 


teaching of experience rather than the teaching 


of expert evidence. We are of the opinion that 
M. Secrétan ought to have been satisfied with a 
first equipment for 80 tons output, and the directors 
ought not to have permitted so great a departure 
from their original programme. As it is, their 
capital is gone before they have commenced produc- 
tion, and unless they can obtain more capital the 
company will be wholly unable to continue opera- 
tions on a scale sufficiently large to bring in 
satisfactory returns, M. Secrétan’s figures may 
be perfectly correct—they are not warranted by 
judicious finance, and ought not to be accepted as 
proof by investors. They are no proof that the 
company can command the business estimated. 


CORRESPONDENCE. 


‘One man's word is no man's word, 
Justice needs that both be heard." 


WIRING HOUSES, 


e to your leader in your issue of the 15th 
inst., respecting the hesitancy of householders having little 
or no interest in their holdings to incur the expense of 
putting in electric light fittings, seeing that such fittings 
as usually laid in a house come under the heading of 
fixtures, and as such therefore become the Property of the 
landlord on the expiry of the lease, will you kindly allow 
us to point out that we think it T practical to fall in with 
your suggestion in dealing with such a state of things— 
that is, to install the electric light in such a way that the 
wire, fittings, etc. may not be considered fixtures, and 
mem be readily removed without injury to the house 
itself. | 

Some two years ago we were consulted as to fitting y ids 


| house in a remote district under these conditions. 
client had not a sufficient interest in the premises to war- 


rant an expenditure of £400 or £500 in case the plant 


| should be considered as a fixture; but if the thing could 
| be done in such a way as to be removable without damage 
| to the house, we might undertake the work. 


We did undertake the work, and succeeded in installing 
about 50 lamps in such a manner that we obtained the 
landlord's opinion to the effect that he saw no reason 
to regard the fittings, etc., as fixtures. 

The dynamo and engine were, of course, erected in an 
out-office, and having got our cable through the frame of a 
window we divided it, bringing one branch to basement, 


| and the other to bedroom floor. We then carried these 


branches round hall and corridors in casing laid as near 
the ceiling as possible, and from these, brought branch 
wires through holes in the partitions (usually lath and 
meme to a — attached to the interior surface of 
the wall. From this rose we trailed a flexible cord along 
the ceiling through brass hooks, serewed into the joista, to 
the point where the light was required, where the flexible 
was simply bent round a hook and held the lamp. From 
the same ceiling rose a second flexible cord was hung, 
which carried on its free end an ordinary bedside switch, 

Thus we —€— with casing s (— the 
apartments, as also the screwing up of switches and ceiling 
roses, etc. Nor does the np nmn of the flexible ing 
under the ceiling form any eyesore. We also avoided the 
necessity of lifting a single board throughout the premises. 

In conclusion, we may mention the installation has given 
no trouble since.—Y ours, etc. 

J. K. Faure AND Sox, MM.LE.E. 
9, Westland-row, Dublin, | 
19th April, 1892, 
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THE ELECTRIC MOTOR: A PRACTICAL DESCRIP- 
TION OF THE MODERN DYNAMO MACHINE, 
MORE PARTICULARLY AS A MOTOR.* 


BY W. B. SAYERS. 
(Concluded from page 378.) 


The Dynamo Machine as a Generator.—In writing the 
present paper, it seemed to me to be better to describe the 
dynamo machine in the first instance as a motor, and 
having now attempted to do so, the transition to the con- 
sideration of it as a generator is very simple. Imagine the 
direction of the current and the polarity of the magnets to 
remain as shown in Fig. 3, but that instead of electric 
energy being supplied through the mains, F+, F-, the 
armature is driven by mechanical power against the forces 
indicated by the curved arrows on the periphery ; the 
dynamo then becomes a generator. The brushes would 
bear upon the commutator in the same position as that for 
a motor, but as the direction of rotation is reversed, the 
slope of the brushes would have to be reversed also. 

Again, suppose the supply of electric energy to be cut 
off, and the rotation of the armature maintained by 
mechanical power; the result would be that the pressure, 
which in the case of a motor acts against the electric supply 
or driving current, would now be available to produce a 
supply current, and the dynamo thus become a generator. 
In this case the slope of the brushes would remain unaltered, 
but they would require moving to the position on the 
opposite side of the centre line, indicated by 0. It will 
be noted that what I have termed the driving bars now 
become the driven bars, and they are, if I may so speak, 
still the vital part of the armature—the part to which the 
mechanical power has to be transmitted to the shaft, and 
the part in which the mechanical power or energy of motion 
disappears, and the electric energy appears. 

À recent refinement in the construction of armature bars 
is that introduced by Messrs. Crompton and Co. in their 
larger machines, and consists in making the bars of a twisted 
Strand of copper wires, which are forced by hydraulic 
pressure into a mould of rectangular section, so as to make 
a mass almost equal to the density of solid copper by 
15 ui each wire against its neighbour. This construc- 
tion has led to considerable improvement in the efficiency, 
and at the same time to reduced heating of smooth-core 
armatures. 

The explanation of this result is as follows: While a 
conductor or copper bar is moving in an uniform magnetic 
field, as, for instance, in the centre of the air space, Fig. 1, 
the electric pressure, or E.M.F., generated in it is the same 
between any two right-angle planes in the section of the 
bar, that is, there is an uniform tendency for a current to 
flow from one end of the conductor to the other. When, 
however, one part of the conductor in its sideway motion 
reaches into, say, a weaker part of the field—as when the 
bar, Fig. 1, should have moved so as to protrude partly 
from the air space—a lesser pressure will be generated in 
the part in the weaker field —that is, there will be a greater 
pressure along one side of the bar than along the other, 
with the result that à reverse current will flow in the part 
of the bar which is in the weaker field, and an augmented 
current in the part which is still in the stronger part of the 
field. This current will consume energy which will appear 
in the form of heat in the bar. Now the reverse current 
must cross from the high-pressure to the low-pressure side 
of the bar, and in doing so it will have to pass from one 
wire to the other in the case of the compressed wire bar, 
aud not only will it have to cross from one side to 
the other, but on account of the twist of the strand, 
this reversed current will be continually changing 
from one wire to another, because it will necessarily flow 
through the low-pressure side of the bar. Now, although 
the electrical resistance through the contact surface between 
one wire and its neighbour might not strike one as being 
very great, probably the surfaces in actual contact at any 
moment are only a fraction of the whole ; and, at any rate, 
in reality the resistance is enormous as compared with the 


* Paper read before the Institution of Engineers and Ship- 
builders in Scotland, 


resistance through solid ‘metals, and these wasteful currents 
are reduced to a minimum, and practically got rid of. I 
am indebted to Messrs. Crompton and Co., who have been 
good enough to send me these bars to show you to-night.* 

I may say, further, that when the bars or driving wires 
are put into slots cut in the iron core of the armature— 
a practice which is steadily coming into vogue—the 
advantage gained from making the bars in this way dis- 
appears, on account of the fact that the magnetic field in 
a deep slot cut in wrought iron is sensibly constant, and a 
bar which is embedded in such a slot, therefore, cannot 
have a difference of pressure between its two sides. 

I shall conclude my paper by giving the chief charac- 
teristic features of : I., constant-current or “ series” motors ; 
IL, constant-pressure or “shunt” motors; and, in doing 
so, I shall touch upon one or two points which it is very 
important to know in practice : 


Constant-Current or Series" Motors. 


I. A constant-current or series motor will maintain a 
constant torque at all speeds, and in consequence will do 
work in proportion to the speed at which it is allowed to 
run. 

II. The amount of backward lead required to be given 
to the brushes is greater at slow speeds and less at high 
speeds. 

III. A constant-current motor will suffer no harm from 
being brought to a standstill from a mechanical cause 
external to the motor, unless the damage is caused from 
the shock of suddenly arrested motion. 

IV. A series motor, if properly designed for the pressure, 
may be run from constant-pressure supply. Under these 
conditions it will neither maintain a constant torque nor a 
constant speed with varying load. If, however, the load 
is constant, or nearly so, a series motor may often be 
advantageously used when the supply is a constant-pressure 
one. 

Constant-Pressure or Shunt” Motors. 


I. A shunt motor will run at a nearly constant speed for 
all loads. It may be compounded so as to run practically 
constant. 

II. The amount of backward lead required to be given to 
the brushes is least with no load, and increases as the load 
increases. 

III. The speed cannot be varied, unless through a small 
range, while maintaining the efficiency of the motor. 

IV. In starting a shunt motor from a constant-pressure 
supply the connections must be made in the following 
pales : first, the shunt or magnet wires must be connected to 
the mains so as to excite the magnets; second, the armature 
circuit or brushes should be connected first through a 
resistance coil, which can be cut out of circuit when à 
moderate speed has been obtained. If the first rule were 
not complied with, and the armature circuit ‘switched " 
on before the magnet circuit, the result would be that 
a dangerously heavy current would flow through the 
armature winding, while exerting very little torque, due 
to the non-existence of the necessary magnetic field in 
the air space, and the brushes and commutator might 
be burned and damaged. If the second rule were not 
complied with, the result would be that a very heavy 
current wouldjflow, until the speed and consequent back pres- 
sure cheeked 1t, and the shock to the armature, due to the 
abnormally heavy torque which would be suddenly applied, 
might be sufficient to destroy it. In practice the starting 
switch is designed so as to make the connections in the 
order given—a suitable resistance being arranged in con- 
nection with the switch. The connection to the supply is 
made through short lengths of fusible metal, the cross- 
section of which is such that if the current exceeds a pre- 
determined value the heat generated will fuse the metal 
and disconnect the motor from the mains. These “ fuses,” 
as they are called, secure a perfect safeguard against 
to motor in either of the ways mentioned, and they should 
always be used. 

* The bars shown measured about 0˙24in. x 0°28in. in cross- 
section, and were about 134in. long in the useful part of their 
length. They would be capable of carrying from 60 to 120 or 
more amperes, and in a field of 5,000 C. G. S. units (a usual figure) 


would exert a force of about 24lb. with 60 amperes, and 5lb. with 
120 amperes, and so on. 
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ELECTRIC TRAVELLING CRANES. 


The convenience of electric motors for cranes and hoists 
by reason of their ready manipulation is so apparent that 
it is not surprising to find their use constantly extending. 
Amongst those who have made this branch of electrical 
engineering a speciality, Mr. W. D. Sandwell, of Victor 
Works, Holloway, has erected several successful electric 
crane plants. Some of these we have already described, 
and other overhead travelling cranes erected at Bermondsey 
have given every satisfaction. These have been working 
for 11 months, and have until the present cost nothing for 
repairs. The power is supplied by a Sandwell three-unit 
dynamo, driven by a Scho engine running at 350 revo- 
lutions, the speed of the dynamo being 1,500 revolutions. 
The pressure is 110 volts. 

The overhead electric traveller, of which we give illus- 
trations, has been designed for use in a saw-mill at King’s 
Cross, and will be driven by a Sandwell six-unit dynamo 
wound for 200 volts. The loads for which it is required 
are all timber, and it will, by a special arrangement, take 
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ELECTRICAL TESTING INSTRUMENTS. 


We recently noticed the catalogue of measuring instru- 
ments issued by Messrs. Nalder Bros. and Co., of Red 
Lion-street, E. C. We have now before us a very com- 
prehensive catalogue, by the same firm, of electrical testing 
instruments. These are more particularly for telegraph 
and cable testing, experimental, laboratory, and research 
work. Condensers and quadrant electrometers are first 
mentioned and illustrated; and a large variety of the best- 
known forms of galvanometer occupy a large portion of the 
pamphlet. Detector, astatic, tangent, and other galvano- 
meters—a very useful form being a type of D’Arsonval- 
Deprez dead-beat testing galvanometer, not expensive, and . 
very suitable for testing laboratories. Reflecting galvano- 
meters of various patterns are shown with all appur- 
tenances, scales, lamps, keys, and so forth, in convenient 
shape. The firm are makers of a number of special 
instruments, amongst which may be mentioned Profs. 
Ayrton and Perry’s secohmmeter, their variable standard 
of self-induction reading direct in  millihenrys; Prof. 


Sandwell’s Electric Travelling Crane. 


anything at one hoisting up to a full St. Petersburg 
standard direct from a van beneath it, and carry it to 
the machine saw. The traveller is interesting from the 
fact that three motors are provided, one for each move- 
ment. After trials of all sorts of gear for manipulating a 
crane, it has been found that the extra motors are by far 
the cheapest and most efficient, and require also less skilful 
driving than any other arrangement to be adopted, besides 
taking a smaller maximum current todrive. The crane 
has been designed for a load of two tons and a span of 
30ft. It has hoisting, travelling, and traversing motions, 
and the height from the bottom of girder to the top of 
machinery is only 25in., making it available in places 
where space is valuable. 

Two of these travellers have been working in an ice 
factory for the last year, and though always covered with 
condensed steam have been found to give every satisfaction. 
The electric eranes at the wharf in the City-road, which we 
described some time ago, have now had the electrio light 
added, the plant consisting of six-unit dynamo supplying 70 
lights from 8 c.p. to 100 c.p. The power plant at this installa- 
tiom we are told, bas not cost a penny for repairs since 
first it was put down two years ago. 


Forbes’s thermo-galvanometer ; Prof. Thompson's standard 
spherometer ; Mr. Llewellyn Smith's integraph for 
graphical determination of problems in connection with 
alternating-current machines and other instruments. They 
show a large number of college instruments and sets of 
apparatus, besides resistance-boxes, cells, keys, and testing 
sets. 


——————— 


Occlusion of Hydrogen.—Some interesting experi- 
ments have recently been carried out by MM. Bellati and 
Lussarra in connection with the occlusion of hydrogen by 
nickel. The experiments were carried out with nickel 
wires used as the negative electrodes of a voltameter. After 
a current has been passed through the voltameter for 200 
hours, one of these wires was found to have absorbed about 
100 volumes of hydrogen. The occluded hydrogen was 
not given off freely. On the contrary, the wires became 
oxidised on exposure to the air. While the process of 
occlusion was going on, it was found that the wire elongated 
in 11 days by 0:00036 of its length. The resistance of the 
nickel increased as occlusion proceeded, the temperature 
coefficient meantime diminishing, 


400 


THE WESTON VOLTMETERS AND AMMETERS. 
BY H. MASCHKE, PH.D. 
(Continued from paye 382.) 


Special Remarks About the Weston Voltmeters.—The different 
of the Weston voltmeters and millivoltmeters may be 


seen from the following table : 
Voltmetera. 
Value of | Capable | Approxi- 
No. | Scale. | one scale | of being mate Remarks, 
division. | read to: | resistance. 
Volt. Volt, 
1 Yo 18,000 ohms [calibrating coil. 
1 15 18,000 „„ |Contact key and 
l ro 18,000 h.v.c |Contact key. 
sS ds 600 l. v.c. => 
l 18,000 h.v.c.|Contact key. 
15 ide 1,800 l.v.c. [calibrating coil. 
9 } 36,000 ohms |Contact key and 
[calibrating coil. 
3 i 54,000 „ (Contact key and 
5 4 72,000 „ lcalibrating coil. 
5 à 72,000 ,, |Contact key and 
4 j 72,000 h. v.c. — 
1 110 18,000 l. v. c. Contact key. 
5 à 960, 000 h. v. o. — 
1 To 18,000 I. v. c. Contact key. 
4 2 72,000 h. v. o. — 
2 i 36,000 1.v.c. |Contact key. 
5 4 90,000 ohms — 
10 1 180,000 „ — 
H. v. c.: High - volt coil. L. v. c.: Low- volt coil. 
The instruments Nos. 3, 4, 9, 93, and 10 are supplied with a 


double scale. 


High- Range Foltmeters.— Each of these instruments consists 
of a No. 1 voltmeter with a separate box containing a certain 
resistance. The values of the scale divisions must then be 
multiplied by a certain number given in the following table 
when the instrument and the resistance-box are connected in 
series. The scale is divided into 150 divisions, and if used 
without the resistance-box the instrument serves simply us a 
No. 1 voltmeter. 


Multiplying power 


Capable of 
E o resistance- being read to| Resistance. 
15 14 volts. | 270,000 ohms. 
20 2 „ 360, » 
25 24 „ | 450,000 „, 
30 3 5 540,000 „ 
35 34 „ 630,000 „, 
40 4 » j 120,000 „, 
Millivoltmeters. 
Value of Ca ble A pprox. 
No.] Scale. one scale of being} resist- : — 
division- read to:] ance. 
Volt. Volt. Volt. Ohm. | 
1 | 0-5 soo | sobov à cC i 
Zero in the centre of the 
2 | O-rh» | ristss | roseo i scale; 100 divisions 
right and left. 
0-14 bes eee j Zero in the centre ; con- 
3 0-2 e tact key reducing the 
s es ' sensibility ten times. 


The instruments are all constructed in the same way, except 
the millivoltmeters, in which the movable coil is wound 
differently. They differ only in the amount of resistance 
inserted in the circuit in series with the coil. These additional 
resistance coils are located concentrically with each other under- 
neath the scale-plate ; in the instruments intended for the 
highest voltage they are placed in a neat separate box accom- 
panying the instrument. 

or the voltmeters, furnished with a double scale or with a 
calibrating coil, two binding screws are provided for the 
negative wire. 

connected to the rear binding screw of a double-scale 
instrument, the readings are to be taken on the lower scale. 
If, however, connection is made to the front binding screw 
additional resistance coils of the apparatus are inserted in 
circuit and the upper soale is to be : ; 

If the largest resistance added to the instrument in a separate 
box is used, readings can be taken up to 6,000 volts. On the 
other hand, the smallest pressure to be read with the millivolt- 
meter is 000001 volt. 


— 
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The value of the resistance of the voltmeter measured 
exactly to one hundredth of an ohm at 70deg. F. is marked on 
every instrument. 

Special Remarks About the Weston Ammeters.— The ammeters 
are identical with the voltmeters as far as the appearance of the 
apparatus, the construction of the magnetic field, the movable 
coil, etc., are concerned. They differ only in that respect that 
a shunt is provided within the instrument through which the 
current to be measured is conducted, and to the ends of which 
the wires leading to the movable coil are connected. The con- 
struction of the shunt is such that the current passing th h 
the same can by no means directly affect the magnetic field. It 
consists of two copper plates separated by a thin insulating 
layer, which are located in the space left vacant by the et, 
and connected directly to the two binding screws situated on 
the right-hand side of the ammeter. 

These copper plates are connected with each other by a 
certain number of insulated wire coils arranged in multiple arc, 
the winding being conducted round the magnet in such a 
manner that every two neighbouring wires are passed by the 
current in opposite directions. 


Ammetera, 
Value of one | Capable of {Approximate 
No. Scale. scale division. | being read to:| resistance. 
Amperes. Amperes. Amperes. 
l 0 5 Jo ats 0:007 
2 0- 15 10 rhs 0-0022 
3 o- 25 1 0-0013 
4 0- 50 $ 7h 0:00066 
b 0-100 1 Ys 0*00033 
6 0-150 1 Y 000022 
7 0-200 2 H 0:00016 
8 0-25 2 i 0:00013 
9 0-300 2 i 0:00011 
Milliammeters, 
Milliamperes. | Milliamperes. | Milliamperes. 

0 0-150 l 1 0°22 
] 0-300 2 O11 
2 0-600 5 0-055 
3 0-1,000 10 l 0:033 
4 0-1,500 10 1 0:022 
5 0-500 5 $ 0-060 

{ 0-50 4 2 0°66 
6 { 0-500 5 j 0:19 

0-10 rs 190 10°5 


The instruments Nos. 5 and 6 have a double scale. 


The resistance of the shunt is adjusted in ammeters and 
milliammeters so as to produce a drop of potential of about 
0:03 volt when the strongest current allowable for the instru- 
ment is applied. The resistance of the movable coil and the 
two springs is 0:5 ohm. While the instruments iutended for 
strong currents read up to 500 amperes, the milliammeters will 
measure a current of 0:00001 ampere. 


HEDGEHOGS AND SNAKES. 


A poetical-looking visitor of serene mauner was observed 
making careful enquiries of the electrical enyineer in the 
Prince's Room, Crystal Palace, at the time of Messrs. Swin- 
burne’s high-tension experiments. A programme with the 
following was afterwards picked up by an attendant : 


On Teddington’s fair banks a snake is bred, 
With curling crest and with advancing head ; 
Waving he rolls and makes a sinuous track, 

His belly hollow, rounded is his back. 

With swift commotions to and fro he reels, 

And surges alternate his body feels, 
Fire-spitting, venomous, with deadly bite, 

He yet, when gently urged, gives glowworm light. 
His home an earthen pan, tight covered in, 
Vainly disputed with a hedgehog thin, 

Who bristling, alert, with stiffened spines, 

Doth chase the snake forth from the sad confines, 
Angry and hissing, who can stay his darts? 

On every side his fiery power starts. 

Lurid, his forkéd tongues and breath of flame 
Dart o’er the surface of a window pane, 

And horrid crashings of unruly power, 

With writhing arms in lightning torrents shower. 
No solid substance can control its force— 

At one fell stroke the power of forty-horse. 
Death and destruction lurk within its coil, 

Till, like the Forty Thieves, 'tis boiled in oil, 
The volty power controlled without a hitch, 

Like a caged lion—by boldness and a switch. 
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EXPERIMENTS WITH ALTERNATE CURRENTS OF | 


HIGH POTENTIAL AND HIGH FREQUENCY.* 
BY NIKOLA TESLA. 


I cannot find words to express how deeply I feel the honour of 
addressing some of the foremost thinkers of the present times, and 
so many able scientific men, engineers, and electricians, of the 
count grooten in scientific achievements. The results which I 
have the onour to present before such gathering I cannot call my 
own. There are among you not a few who can lay better claim 
than myself on any feature of merit which this work may contain. 
I need not mention many names which are world-known—names 
of those among you who are recognised as the leaders in this enchant- 
ing science ; but one, at least, I must mention —a name which could 
not be omitted in a demonstration of this kind. It is a name asso- 
ciated with the most beautiful invention ever made : it is Crookes ! 

When 1 was at college, a good time ago, I read, in a translation 
(for then I was not familiar with your magnificent language), the 
description of his experiments on radiant matter. I read it only 
once in my life—that time—yet every detail about that charming 
work I can remember this day. Few are the books, let me gay, 
which can make such an impression upon the mind of a student. 
But if on the present occasion I mention this name, as one of 
many your Institution can boast of, it is because I. bave more 
than one reason to do so. For what I have to tell you and to 
show you this evening concerns in a large measure that same 
vague world which Prof. Crookes has so ably explored ; and, 
more than this, when I trace back the mental process which led 
me to these advances—which even by myself cannot be considered 
trifling, since they are so appreciated by you—I believe that 
their real origin, that which started me to work in this direction, 


and brought me to them after a long period of constant thought, | 


was that fascinating little book which I read many years ago. 

And now that I have made a feeble effort to express my homage 
and acknowledge my indebtedness to him and others among you, 
I will make a second effort, which I hope you will not find so 
feeble as the first, to entertain you. Give me leave to introduce 
the subject in a few words. A short time ago I had the honour to 
bring before our American Institute of Electrical Engineers some 
resulte then arrived at by me in & novelline of work. I need not 
assure you that the many evidences which I have received tbat 
English scientific men and engineers were interested in this work, 
have been for me a great reward and encouragement. I will not 
dwell upon the experiments already described, except with the 
view of completing, or more clearly expressing, some ideas 
advanced by me before, and also with the view of rendering the 
study here presented self-contained, and my remarks on the 
subject of this evening's lecture consistent. This investigation, 
then, it goes without saying, deals with alternating currents, and, 
to be more precise, with alternating currents of high potential and 
high frequency. Just in how much a very high frequency is 
essential for the production of the results presented, is a question 


which, even with my present experience, would embarrass me to | p 


answer, Some of the experiments may be performed with low 
frequencies, but very high frequencies are desirable, not only on 
account of the many effecte secured by their use, but also as a 


convenient means of obtaining, in the 


to the demonstration of most of the experiments here con- 
templated. 

Of the various branches of electrical investigation, perhaps the 
most interesting and immediately the moet promising is that 
dealing with alternating currents. The progress in this branch 
of applied science has been so great in recent years that it justifies 
the most sanguine hopes. Hardly have we become familiar with 
one fact when novel experiences are made, and new avenues of 
research are opened. Even at this hour possibilities not dreamt 
of before are, by the use of these currents, partly realised. As in 
Nature all is ebb and tide, all is wave motion, so it seems that in 
all branches of industry alternating currents—electric wave 
motion—will have the sway. One reason, perhaps, why this 
branch of science is being eo rapidly developed is to be found in 
the interest which is attached to its experimental study. We 
wind a simple ring of iron with coils ; we establish the connec- 
tions to the generator, and with wonder and delight we note the 
effects of strange forces which we bring into play, which allow us 
to transform, to transmit and direct energy at will. We arrange 
the circuits properly, and we see the mass of iron and wires behave 
ae though it were endowed with life, spinning a heavy armature, 
through invisible connections, with great speed and power — with 
the energy possibly conveyed from a great distance. We observe 
how the energy of an alternating current traversing the wire mani- 
fests itself —not so much in the wire as in the surrounding space— 
in the moet surprising manner, taking the forms of heat, light, 
mec Dica energy, and, most surprising of all, even chemical 
affinity. 
tense desire to know more about the nature of these phenomena. Each 
day we go to our work in the hope of discovering—in the hope that 
someone, no matter who, may find a solution of one of the pending 
great problems— and each succeeding day we return to our tas 
with renewed ardour ; and even if we are unsuccessful, our work has 
not been in vain, for in these strivings, in these efforts, we have 
found hours of untold pleasure, and we have directed our energies 
to the benefit of mankind. 

* Lecture delivered before the Institution of Electrical 
Engineers at the Royal Institution, on Wedneeday evening, 
February 3, 1892. From the Journal of the Institution of 
Electrical Engineers. 


| shadow—the Crookes shadow of the stem inside of it. 


induction apparatus | 
employed, the high potentials which, in their turn, are necessary | 


All these observations fascinate us, and fill us with an in- | 


We may take—at random, if you choose, any of the many experi- 
mente which may be performed with alternating currents ; a few of 
which only, and by no means the most striking, form the subject 
of this evening's demonstration ; they are all equally 5 
equally inciting to thought. Here is a npe glass tube from whi 
the air has been partially exhausted. I take hold of it ; I pr m 
body in contact with a wire conveying alternating currents of igh 
potential, and the tube in my hand is brilliantly lighted. 
whatever position I may put it, wherever I may move it in space, 
as far as Ican reach, its soft, pleasing "ight persists with undiminished 
brightness. Here is an exhausted bulb suspended from a single 
wire. Standing on an insulated support, I grasp it, and a platinum 
button mounted in it is brought to vivid incandescence. Here, 
attached to a leading wire, is another bulb, which, as I touch its 
metallic socket, is filled with magnificent colours of phosphorescent 
light. Here still another, which by my fingers’ touch in a 

ere, 
again, insulated as I stand on this platform, I bring my body in 
contact with one of the terminals of the secondary of this induction 
coil—with the end of a wire many miles along—and you see streams 
of light break forth from its distant end, which is set in violent 
vibration. Here, once more, I attach these two plates of wire 
gauze to the terminals of the coil, I set them a distance apart, and 

set the coil to work. You may see a small spark pass between 
the plates. I insert a thick plate of one of the best dielectrics 
between them, and instead of rendering altogether impossible, 
as we are used to expect, I aid the passage of the discharge, which, 
as I insert the plate, merely changes in appearance and assumes 
the form of luminous streams. Is there, [ ask, can there be, a 
more interesting study than that of alternating currente ? 

In all these investigations, ladies and gentlemen, in all these 
experiments, which are so very, very interesting, for many years 

t—ever since the greatest experimenter who lectured in this 
all discovered its principle—we have had a steady companion, 


| an appliance familiar to everyone, a plaything once, a thing of 


momentous importance now—the induction coil. There is no 
dearer appliance to the electrician. From the ablest among you, 
I dare say, down to the inexperienced student, to your lecturer, 
we all have passed many delightful hours in experimenting with 
the induction coil. We have watched its play, and thought and 
pondered over the beautiful phenomena which it discl to our 
ravished eyes. So well known is this apparatus, so familiar are 
these 4 to everyone, that my cou nearly fails me 
when I think that I have ventured to address so able an audience, 
that I have hazarded to entertain you with that same old subject. 
Here in reality is the same apparatus, and here are the same 
phenomena, only the apparatus is operated somewhat differently, 
the phenomena are presented in a different aspect. Some of the 
results we find as expected, others surprise us, but all captivate 
our attention, for in scientific investigation each novel result 
achieved may be the centre of a new departure, each novel fact 
learned may lead to important developments. Usually in operating 
an induction coil we have set up a vibration of moderate fre- 
quency in the primary, either by means of an interruptor or 
reak, or by the use of an alternator. Earlier English investi- 
gators, to mention only Spottiswoode and J. E. H. Gordon, have 
used a rapid break in connection with the coil. Our knowled 
and experience of to-day enables us to see clearly why these coila, 
under the conditions of the tests, did not disclose any remarkable 
phenomena, and why able experimenters failed to perceive many 
of the curious effecta which have since been observed. In the 
experiments such as performed this evening, we operate the coil 
either from a specially-constructed alternator capable of giving 
many thousands of reversals of current per second, or, by disrup- 
tively discharging a condenser through the primary, we set up a 
vibration in the secondary circuit of a frequency of many hundred 
thousands or millions per second, if we so desire; and in using 
either of these means we enter a field as yet unexplored. 

It is impossible to pursue an investigation in any novel line 
without finally making some interesting observation or learning 
some useful fact. That this statement is applicable to the subject 
of this lecture the many curious and unexpected phenomena which 
we observe afford a convincing proof. By way of illustration take, 
for instance, the most obvious phenomena, those of the disch 
of the induction coil. Here is a coil which is operated by currents 
vibrating with extreme apay obtained by disruptively dis- 
charging a Leyden jar. It would not surprise a student were the 
lecturer to say that the secondary of this coil consists of a small 
length of comparatively stout wire; it would not surprise him 
were the lecturer to state that, in spite of this, the coil is capable 
of firing any potential which the best insulation of the turns is 
able to withstand ; but although he may be prepared, and even 
indifferent as to the anticipated result, yet the aspect of the 
discharge of the coil will surprise and interest him. Everyone 
is familiar with the discharge of an ordinary coil ; it need not be 
reproduced here. But, by way of contrast, here is a form of 
discharge of a coil the primary current of which is vibrating 
several hundred thousand times per second. The disch 
of an ordinary coil appears as a simple line or band of light. 
The discharge of this coil appears in the form of powerful 
brushes and luminous streams issuing from all points of the 
two straight wires attached to the terminals of the secondary. 
Now com this pou which you have just witnessed 
with the discharge of a Holtz or Wimshurst machine—that other 
interesting appliance so dear to the experimenter. What a 
difference there is between both these phenomena! And yet, had 
I made the ne arrangemente— which could have been made 
easily, were it not that they would interfere with other experi. 
mente, I could have produced with this coil sparks which, had I 

hidd-- *-— * — -*—--* o knobs exposed, even 
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the keenest observer among you would find it difficult, if not 
impossible, to distinguish from those of an influence or friction 
machine. This may be done in many ways—for instance, by 
operating the induction coil which charges the condenser from an 

ternating-current machine of very low frequency, and N 
adjusting the discharge circuit so that there are no oscillations set 
up in it. We then obtain in the secondary circuit, if the knobs 
are of the required size and properly set, a more or less rapid suc- 
cession of sparks of great intensity and small quantity, which 
possess the same brilliancy, and are accompanied by the same 
sharp crackling sound as those obtained from a friction or influence 

ine. 

Another way is to pass through two primary circuits, having a 
common secondary, two currents of a slightly different period, 
which produce in the secondary circuit sparks occurring at com- 
paratively long intervals. But, even with the means at hand this 
evening, I may succeed in imitating the spark of a Holtz machine. 
For this purpose I establish between the terminals of the coil which 
charges the condenser a long unsteady arc, which is periodically 
interrupted by the upward current of air produced by it. To 
increase the current of air I place on each side of the arc, 
and close to it, a large plate of mica. The condenser charged 
from this coil discharges into the primary circuit of a second 
coil through a small air gap, which is necessary to produce 
a sudden rush of current through the primary. The scheme 
of connections in the present experiment is indicated in 
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Fic. 1.— Discharge between Two Wires with Frequencies of a Few 
Hundred Thousands per Second. 


Fig. 2 Gis an ordinarily constructed alternator supplying the 
primary, P, of an induction coil, the secondary, S, of which charges 
the condensers, or jars, CC. The terminals of the secondary are 
connected to the inside coatings of the jars, the outer coatings 
being connected to the ends of the primary, pp, of a second 
induction coil. This primary, p p, has a small air gap. ab. The 
secondary, s, of this coil is provided with knobs, or spheres, K K, 
of the proper size, and set at a distance suitable for the experi- 
ment. A long arc is established between the terminals, A B, of 
the first induction coil. M M are the mica plates. Each time the 
arc is broken between A and B the jars are quickly charged and 
discharged through the primary, p p, producing a snapping spark 
between the knobs, K K. Upon the arc forming between À and B 
the potential falls, and the jars cannot be charged to such high 
potential as to break through the air gap, a b, until the arc is 
again broken by the draught. In this manner sudden impulses 
at long intervals are produced in the primary, p p, which in the 
secondary, s, give a corresponding number of impulses of great 
intensity. If the secondary knobs, or spheres, K, are of the 
proper size, the sparks show much resemblance to those of a 
oltz machine. 

But these two effects, which to the eye appear so very different, 
are only two of the many discharge phenomena. We only need to 
change the conditions of the test, and again we make other obser- 
vations of interest. When, instead of operating the induction coil 
as in the two last experiments, we operate it from a high-frequency 
alternator, as in the next experiment, a systematic study of the 
phenomena is rendered much more easy. In such case, in varying 


the strength and frequency of the currents through the primary, 
we may observe five distinct forms of discharge, which I have 
described in my former paper on this subject before the American 
Institute of Electrical Engineers, May 20, 1891. 

It would take too much time, and it would lead us too far from 
the subject presented this evening, to reproduce all these forms, 
but it seems to me desirable to show you one of them. It is a 
brush discharge, which is interesting in more than one respect. 
Viewed from a near position, it resembles much a jet of gas 
escaping under great pressure. We know that the phenomenon 
is due to the agitation of the molecules near the terminal, and we 
anticipate that some heat must be developed by the impact of the 
molecules against the terminal or against each other. deed, we 
find that the brush is hot, and only a little thought leads us to 
the conclusion that, could we but reach sufficiently high frequen- 
cies, we could produce a brush which would give intense light and 
heat, and which would resemblein every particular an ordinary flame, 
save, perhaps, that both phenomena might not be due to the same 
agent—save, perhaps, that chemical affinity might not be electrical 
in its nature. As the production of heat and light is here due to 
the impact of the molecules, or atoms, of air or of something else 
besides, and as we can augment the energy simply by raising the 
potential, we might, even with frequencies obtained from a dynamo 
machine, intensify the action to such a degree as to bring the 
terminal to melting heat. But with such low frequencies we 
would have to deal always with something of the nature of an 
electric current. If I approach a conducting object to the brush 
a thinny little spark pomos, yet even with the frequencies 
this evening the tendency to spark is not very great. So, for 
instance, if I hold a metallic sphere at some distance abóve the 
terminal, you may see the whole space between the terminal and 
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Fic, 2. —Imitating the Spark of a Holtz Machine. 

sphere illuminated by the streams without the spark ing ; and 
with the much higher frequencies obtainable by the disruptive 
discharge of a condenser, were it not for the sudden impulses, 
which are comparatively few in number, sparking would not 
occur even at very small distances. However, with incomparably 
higher frequencies, which we may yet find means to produce 
efficiently, and provided that electric impulses of such high 
frequencies could be transmitted through a conductor, the elec- 
trical characteristics of the brush discharge would completel 

vanish—no spark would pass, no shock would be felt—yet we woul 

still have to deal with an electric phenomenon, but in the broad, 
modern interpretation of the word. In my first paper before 
referred to, I have pointed out the curious properties of the brush, 
and described the best manner of producing it, but I have thought 
it worth while to endeavour to express myself more clearly in 
regard to this phenomenon, because of ite absorbing interest. 
When a coil is operated with currents of very high uency, 
beautiful brush effects may be produced, even if the coil be of 
comparatively small dimensions. The experimenter may vary 
them in many ways, and, if it were nothing else, they afford a 
pleasing sight. What adds to their interest is that they may be 
produced with one single terminal as well as with two; in fact, 
often better with one than with two. 

But of all the discharge phenomena observed, the most pleasing 
to the eye, and the most instructive, are those observed with a 
coil which is operated by means of the disruptive discharge of a 
condenser. The power of the brushes, the abundance of the 
sparks, when the conditions are patiently adjusted, is often 
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amazing. With even a very small coil, if it be so well insulated 
as to stand a difference of potential of several thousand volts per 
turn, the sparks may be so abundant that the whole coil may 
appear a complete mass of fire. Curiously enough, the sparks, 
when the terminals of the coil are set at a considerable distance, 
seem to dart in every possible direction, as though the terminals 
were perfectly independent of each other. As the sparks would 
soon destroy the insulation, it is necessary to prevent them. This 
is best done by immersing the coil in a liquid insulator, such 
as boiled-out oil. Immersion in a liquid may be considered almost 
an absolute necessity for the continued and successful working of 
such a coil. 

It is, of course, out of question, in an experimental lecture, with 
only a few minutes at disposal for the performance of each 
experiment, to show these discharge phenomena to advantage, as 
to produce each phenomenon at ita best a very careful adjustment 
is required. But even if imperfectly produced, as they are likely to 
be this evening, they aresufficiently striking to interest an intelligent 
audience. Beforeshowing someof these curious effects I must, for the 
sake of completeness, give a short description of the coil and other 
apparatus used in the experiments with the disruptive discharge 
this evening. It is contained in a box, B, Fig. 3, of thick boards 
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Fia. 3.—Disruptive Discharge Coil. 


of hard wood, covered on the outside with zinc sheet, Z, which is 
carefully soldered all round. It might be advisable, in a strictly 
scientific investigation, when accuracy is of great importance, to 
do away with the metal cover, as it might introduce many errors, 
principally on account of ite complex action upon the coil, as a 
condenser of very small capacity, and as an electrostatic and 
electromagnetic screen. When the coil is used for such experi- 
ments as are here pun Du pa the . of the metal 
cover offers some practi advantages, but these are of not 
sufficient importance to be dwelt upon. The coil should be 
placed symmetrically to the metal cover, and the space between 
should, of course, not be too small—certainly not less than, say, 
five centimetres, but much more if possible ; especially the two sides 
of the zinc box, which are at right angles to the axis of the coil, 
should be sufficiently remote from the latter, as otherwise they 
might impair its action and be a source of loss. The coil consists 
of two spools of hard rubber, RR, held apart at a distance of 
10 centimetres by bolts, c, and nuts, u, likewise of hard rubber. 
Each spool comprises a tube, T, of approximately eight centimetres 
inside diameter and three millimetree thick, upon which are screwed 
two flanges, F F, 24 centimetres square, the space between the 
flanges being about three centimetres. The secondary, S S, of the 
best guttapercha-covered wire, has 26 layers, 10 turns in each, 
giving for each half a total of 260 turns. The two halves are 
wound oppositely and connected in series, the connection 
between both being made over the primary. This disposition, 
besides being convenient, has the advantage that when the 
coil is well balanced —that is, when both of its terminals, TI TI, 
are connected to bodies or devices of equal capacity—there is 
not much danger of breaking through to the primary, and the 
insulation between the primary and the secondary need not be 
thick. In using the coil it is advisable to attach to both 
terminals devices of nearly equal capacity, as, when the capacity 
of the terminals is not equal, sparks will be apt to pass to the 
pone To avoid this, tho middle point of the secondary may 
connected to the primary, but this is not always practicable. 
The primary, P P, is wound in two parts, and oppositely, upon 
& wooden spool, W, and the four ends are led out of the oil 
through hard rubber tubes, ¢¢. The ends of the secondary, T; TI, 
are also led out of the oil through rubber tubes, ei ¢;, of t 
thickness. The primary and secondary layers are insula by 
cotton cloth, the thickness of the insulation, of course, bearin 
some proportion to the difference of potential between the turns o 
the different layers. Each half of the primary has four layers, 
24 turns in each, this giving a total of 96 turns. When both the 
parts are connected in series, this gives a ratio of conversion of 


about 1:277, and with the primaries in multiple, 1 : 5'4; but in 
operating with very rapidly-alternating currente this ratio does 
not convey even an approximate idea of the ratio of the E.M.F.'s 
in the primary and secondary circuite. The coil is held in position 
in the oil on wooden supporte, there being about five centimetres 
thickness of oil all around. Where the oil is not specially needed, 
the space is filled with pieces of wood, and for this purpose princi- 
pally the wooden box, B, surrounding the whole is used. The con- 
struction here shown is, of course, not the best on general principles, 
but I believe it is a good and convenient one for the production of 
effects in which an excessive potential and a very small current is 
needed. In connection with the coil, I use either the ordinary form 
of discharger or a modified form. In the former I have introduced 
two changes which secure some advantages, and which are obvious. 
If they are mentioned, it is only in the hope that some experi- 
menter may find them of use. One of the changes is that the 
adjustable knobs, A and B (Fig. 4), of the discharger are held in 
jaws, J J, of brass by spring pressure, this allowing to turn them 
successively in different positions and so do away with the tedious 
process of frequent polishing up. The other change consists in 
the employment of a strong electromagnet, N S, which is p 

with its axis at right anglesto the line joining the knobs A and B, 
and produces a strong magnetic field between them. The pole- 
pieces of the magnet are movable, and properly formed so as to 
protrude between the brass knobs, in order to make the field as 
intense as possible ; but to prevent the discharge from jumping to 
the magnet, the pole-pieces aro protected by a layer of mica, M M, 


of sufficient thickness; 4; and ss, are screws for fastening the 
wires. On each side one of the screws is for large and the other 
for small wires. LL are screws for fixing in poeition the rods, 
R R, which support the knobs. 


In another arrangement with the 


magnet I take the discharge between the rounded pole-pieces 
themselves, which in such case are insulated and preferably pro- 
vided with polished brass cape. 

The employment of an intense magnetic field is of advantage 
principally when the induction coil or transformer which charges 
the condenser is operated by currente of very low frequency. In 
such a case the number of the fundamental discharges between 
the knobs may be so small as to render the currents produced in 
the secondary unsuitable for many experiments. The intense 
magnetic field then serves to blow out the arc between the knobs 
as soon as it is formed, and the fundamental discharges occur in 
quicker succession. Instead of the magnet, a draught or blast of 
air may be employed with some advantage. In this case the arc 
is preferably eatablished between the knobs, A B, in Fig 2 (the 
knobs a b being generally joined, or entirely done away with), as 
in this disposition the arc is long and unsteady, and is =a d 
affected by the draught. Whena magnet ie employed to b 
the arc, it is better to choose the connection indicated schematicall 
in Fig. 5, as in this case the currents forming the arc are mu 
more powerful, and the magnetic field exercises a greater influence. 


Fic, 5.— Arrangement with Low-Frequency Alternator and 
Improved Discharger. 


The use of the magnet permits, however, of the arc being replaced 
by a vacuum tube, but I have encountered great difficulties in 
working with an exhausted tube. 

The other form of discharger used in these and similar experi- 
ments is indicated in Figs. 6 and 7. It consists of a number of 
brass pieces, c c (Fig. 6), each of which comprises a spherical 
middle portion, m, with an extension, e, below— which is merely 
used to fasten the piece in a lathe when polishing up the dis- 
charging surface—and a column above, which consiste of a 
knurled flange, /, surmounted by a threaded stem, /, carrying a 
nut, n, by means of which a wire is fastened to the column. 
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flange, f, conveniently serves for holding the brass 
fastening the wire, and also for turning it in any position when it 
becomes necessary to present a fresh discharging surface. Two 
stout strips of hard rubber, R R, with planed grooves, g g (Fig. 7), 
to fit the middle portion of the pieces, c c, serve to clamp the latter 
and hold them firmly in position by means of two bolte, C C (of 
which only one is shown), ing ugh the ends of the stripe. 
In the use of this kind of discharger I have found three principal 
advantages over the ordinary form.  Firetly, the dielectric 
strength of a given total width of sri gp is greater when a great 
many small air gaps are used ins 

working with a smaller length of air gap, and that means smaller 
loss and less deterioration of the metal; aecondly, by reason of 
splitting the arc up into smaller arcs, the polished surfaces are 
made to last much longer; and thirdly, the apparatus affords 
some gauge in the experiments. I usually set the pieces, by 
putting between them sheete of uniform thickness, at a certain 
TOY aman distance which is known from the experiments of Sir 
W Thomson to require a certain E.M.F. to be bridged by 
the spark. It should, of course, be remembered that the sparking 
distance is much diminished as the frequency is increased. By 
taking any number of spaces the experimenter has a rough idea of 


Fic. 6. 


the E.M.F., and he finds it also easier to repeat an experiment, as 
he has not the trouble of setting the knobs again and again. With 
this kind of discharger I have em able to maintain an oscillating 
motion without any spark poing visible with the naked eye 
between the knobs, and they would not show a very appreciable 
rise in temperature. This form of discharger also lends itself to 
many arrangements of condensers and circuits which are often 
very convenient and time-saving. I have used it preferably in a 
ition similar to that indicated in Fig. 2, when the currents 
forming the arc are small. 
I may here mention that I have also used dischargers with 
single or multiple air gaps, in which the discharge surfaces were 
rotated with great speed. No particular advantage was, however, 


ganon by this method, except in cases where the currents from 
the condenser were large and the keeping cool of the surfaces 
was necessary, and in cases when, the discharge not being 
oscillating of iteelf, the arc as soon as established was broken by 
the air current, thus starting the vibration at intervals in rapid 
succession. I have also used mechanical interrupters in many 
ways. To avoid the difficulties with frictional contacts, the 

referred plan adopted was to establish the arc and rotate through 
it at great speed a rim of mica provided with many holes, and 
fastened to a steel plate. It is understood, of course, that the 
employment of a magnet, air current, or other interrupter, pro- 
duces no effect worth noticing, unless the self-induction, capacity, 
and resistance are so related that there are oscillations set up upon 
each interruption. 


Fic. 7.—Discharger with Multiple Gaps. 


I will now endeavour to show you some of the most noteworthy 
of these discharge phenomena. I have stretched across the room 
two ordinary cotton-covered wires, each about seven metresin length. 
They are supported on insulating cords at a distance of about 
30 centimetres. I attach now to each of the terminals of the coil 
one of the wires, and set the coil in action. Upon turning the 
lighte off in the room you see the wires strongly illuminated by the 
streams issuing abundantly from their whole surface in spite of 
the cotton covering, which may even be very thick. When the 
experiment is performed under good conditions, the light from the 
wires is sufficiently intense to allow distinguishing the objects in 
& room. To bere the best result it is, of course, necessary to 
adjust carefu dy the capacity of the jars, the arc between the knobs, 
and the leng of the wires. My experience is that calculation 
of the length of the wires leads in such case to no result what- 
ever. The experimenter will do best to take the wires at the 
start very long, and then adjust by cutting off first long pieces, 


piece when | 


| Increase by approach of the plates, the length of 
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and then smaller and smaller ones as he ap 
length. A convenient way is to use an oil con 
capacity, consisting of two small adjustable 
connection with this and similar experiments. In such case 
take wires rather short, and set at the beginning the condenser 
plates at maximum distance. If the streams from the wi 
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Fre. 8.—Effect produced by Concentrating Streams. 


about right ; if they diminish, the wires are too long for that 
Toanen y and potential. When a condenser is used in connec- 
tion with experiments with such a coil, it should be an oil 
condenser by all means, as in using an air condenser considerable 
8 might be wasted. The wires leading to the plates in the 
oil should be very thin, heavily coated with some insulating 
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Fic. 9.—Wires Rendered Intensely Luminous, 


compound, and provided with a conducting covering—this 
preferably extending under the surface of the oil. The conducting 
cover should not be too near the terminals, or ends, of the wire, as 
a spark would be apt to jump from the wire to it. The conducting 
coating is used to diminish the air losses, in virtue of its action as an 
electrostatic screen. As to the size of the vessel containing the oil, 
and the size of the plates, the axper montar gains at once an idea 


from a rough trial. The size of the plates in oil is, however, 
calculable, as the dielectric losses ale very small. In the preceding 
experiment it is of considerable interest to know what relation the 
quantity of the light emitted bears to the frequency and potential 
of the electric impulses. My opinion is that the heat as well as light 


effects produced should 5 under other wise equal con- 
ditions of test, to the product of 1 and square of potential, 
but the experimental verification of the law, whatever b may be, 
would be exceedingly difficult. One thing is certein, at any rate, 
and that is, that in augmenting the potential and frequency we 
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rapidly intensify the streams; and, though it may be very sanguine, 
it surely not altogether hopeless to expect that we may succeed in 
eer ben 1 illuminant on these lines. We would then 

simpl. ng burners or flames, in which there would be no 
chemi prones no consumption of material, but merely a 
transfer of energy, and which would in all probability emit more 

ht and less heat than ordinary flames. The luminous intensity 

the stream is, of course, considerably increased when they are 
focused upon a small surface. This may be shown by the following 
experiment. I attach to one of the terminals of the coil a wire, 
w (Fig. 8), bent in a circle of about 30 centimetres in diameter, 
and to the other terminal I fasten a small brass sphere, +; the 
surface of the wire bein 
sphere, and the centre of the latter being in a line at right angles 
to the plane of the wire circle and passing through its centre. 
When the discharge is established under proper conditions, a 
luminous hollow cone is formed, and in the dark one half of the 


brass sphere is strongly illuminated, as shown in the cut. By | 


some artifice or other it is easy to concentrate the streams upon 
small surfaces and to produce very strong light effects. Two thin 
wires may thus be rendered intensely luminous. In order to 
intensify the streams the wires should be very thin and short ; but 
as in this case their capacity would be generally too small for the 
coil, at least for such a one as the present, it is necessary to augment 
the capacity tothe required value, while, at thesametime, the surface 
of the wires remains very small. This may be done in many ways. 
Here, for instance, I have two plates, R R, of hard rubber, Fig. 9, 
upon which I have glued two very thin wires, w w, so as to form a 
name, wires may be bare or covered with the best insula- 
tion—it is immaterial for the success of the experiment. Well, 
insulated wires, if anything, are preferable. On the back of each 
indicated by the shaded portion, is a tinfoil coating, ¢ t. 
e poem : in line at a sufficient distance to prevent a 
spark passin, m one to the other wire. The two tinfoil coatin 
I have joi by a conductor, C, and the two wires I presently 
connect to the terminals of the coil. It is now easy, by varying 
the strength and uency of the currents through the primary, 
to find a point at which the capacity of the system is best suited 
to the conditions, and the wires become so strongly luminous that 
when the light in the room is turned off, the name formed by them 
appears in brilliant letters. It is perhaps preferable to perform 
this experiment with a coil operated from an alternator of high 
frequency, as then, owing to the harmonic rise and fall, the 
streams are very uniform, though they are less abundant than 
when produced with such a coil as the poe This experiment, 
however, may be performed with low frequencies, but much less 


satisfactorily. 
( To be continued, ) 


PHYSICAL SOCIETY.—April 8, 1892. 


Dr. J. H. GTAsroxx, F. R. S., past-president, in the chair. 


Mr. C. T. Mitchell was elected a member of the society. 

Mr. Walter Baily, M.A., read a paper On the Construction 
* Colour are 5 ve ap as oar map " the author meant 
a diagram, each point of which defines by its position some par- 
ticular colour. Captain Abney had shown that all colours except 
the purple could be formed by adding white light to some spectrum 
colour, whilst all except the greens could made to produce 
white by the addition of some spectrum colour, There were, 
therefore, two ways in which colours, other than greens and purples, 
could be indicated. In one of these, the ordinate of a point might 
represent the spectrum colour by its wave-length and the abscissa, 
measured to the right of a vertical spectrum line, the amount of 
white light to be added to the spectrum colour to produce the 
colour represented by the point, In the other, the abscissa of a 
point situated on the left of the spectrum line represents 
the quantity of white light produced by the addition of the 
spectrum colour to the colour indicated by the point. Re- 
garding the spectrum colours as formed by mixing three primary 
colours (red, „ and violet) in varying proportions, three 
curves were wn to the left of the spectrum line, whose 
abscissa represented respectively the proportions of the three 
primary colours present in the corresponding spectrum 
colour, Horizontal distances from any point to these curves show 
the proportions in which the primary colours are to be mixed to 

oduce the particular colour defined by that point. For points 

ween the curves, the horizontal distances are not measured all 
in one direction, and therefore indicate abnormal or imaginary 
colours. The principle of the map was further illustrated by a sort of 
colour staff, consisting of three horizontal lines representing the 
three primary colour sensations (see Fig.) of such luminosities that 
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equal lengths of the three lines indicate white light. If points 
R, G, V, be taken in these lines, then a cross-line, A, will 
cut off lengths A R, AG, A V, whose mixture will produce a certain 
colour. now A be moved parallel to itself towards the right, 
the colour will change by the addition of white light ; moving A 
to the left means a subtraction of white light. When R, G, and V are 
properly chosen, a certain position, 8, of the cross-line corresponds 
to a spectrum colour. The whole of the series of colours which 
can be obtained by adding white light to that spectrum colour can 


| then be represen 


referably equal to the surface of the | 


| colour. 


ted by sliding A towards the right. Positions 
S and A! give colours complementary to S and The distin- 
guishing features of such a series of colours are the differences 


R-G and G—V, and the author calls the ratio pm tha “colour 


index." Passing up the spectrum from red to violet, the index, 
which is first large and positive, diminishes, and becomes negative 
between yellow and blue; it then passes through infinity and 
becomes positive, and decreases to zero, The subject of deter- 
mining the indexes of colours resulting from the mixture in various 
proportions of two other colours whose indexes were known was 
considered, and diagrams showing the various curves exhibited. Ex- 
perimental methods of determining the proportions of the primar 
colour sensations constituting the spectrum tints were described, 
A Visitor enquired how the autbor's system provided for the 
class of colours outside the red and violet. e also desired a 
definition of ‘‘ white light." He himself had never been able to 
produce pure white by mixture of colours, for a reddish violet 
generally resulted. On the other hand, he found it possible to 
match any other colour by mixture. Prof. Carey Foster thought 
Helmholtz was the firat to perpara the laws which the author 
had attributed to Captain Abney. He wished to know how the 
amounts of colour sensation were supposed to be measured. 
White light, he considered, ought to be defined as light in whicha 
normal eye, not fatigued, could perceive no preponderance of any 
Mr. Blakesley said that if white lig t was a mixture, 
and only two unknowns were n , then any colour could be 
produced by the mixture of two other colours Dr. Sumpner 
ointed out that white light was by no means a constant colour, 
ut depended greatly on the source. He thought the author's 
map of a more absolute nature than that proposed by Maxwell, 
Dr. Hoffert enquired whether the intensities of each spectrum 
colour had been considered equal or otherwise taken into account, 
and also whether the results arrived at would be true for intensi- 
ties other than those shown. Mr. Baily, in reply, said that 
Sapiani Abney had found the light from the crater in the positive 
carbon of an electric arc to be the most constant white, and in his 
method of experimenting errors due to variations of the source 
cancel. The quantity of any spectrum colour was defined by the 
breadth of the band used, the breadth being measured on the 
scale of wave-lengthe. 


A paper on '* A Mnemonic Table for Changing from Electro- 
static to Practical and C. G. S. El etic Units” was read 
by Mr. W. G M.A. In the table which is given below the 
abbreviations “stat.” and “ mag." are used to denote the electro- 
oe ee electromagnetic units respectively, and v stands for 

x * 


Unita of Capa- Resist- Poten- Cur- Quan- 
Powersof l0forpractical city. ance, tial. rent. tity, 
and magnetic unita ... 9 9 8 1 
Small unit ..... ...... Stat. Mag. Mag. Stat, Stat. 
Practical unit. Farad Ohm Volt Ampere Coulomb 
Large unit.. Stat. Stat. Mag. Mag. 
Factor for stat. and mag. v p) v vo v 


To form the table, the numbers 9, 8, 1, in the middle of the second 
line give the value of “g.” The end numbers are duplicated, 
giving 9, 9, 8, 1, 1. Below them, in the fourth line, come the 
names of the practical units, the initials forming the word 
"fovac." Remembering that the electromagnetic units of resist- 
ance and potential were too amall for practical use, one places 
mag. above both ohm and volt. Ohm's law and definitions then 
show that the practical units of capacity current and quantity 
must be less than the electromagnetic unit, hence mag. must be 
written below farad, ampere, and coulomb. Since the practical 
unite are intermediate in magnitude between stat. and „ the 
vacant spaces are then filled in by stat. The v's in the bottom 
line are added from memory. Several examples showing the use 
of the table are worked out in the paper accompanying the table. 

A paper on The Law of Colour in Relation to Chemical Con- 
stitution,” by William Akroyd, was read by Mr. Blakesley. 
The author has observed that in cases of compounds having a 
constant radical, R, and a variable radical, R', the effect of an 
increase in the molecular weight of R! is to make the colour of the 
compound tend towards the red end of the colour scale, Excep- 
tions, are, however, noted. 


COMPANIES’ REPORTS. 


ELMORE'S FRENCH PATENT COPPER DEPOSITING 
COMPANY. 


Directors: Sir Richard J. Meade, K.C.S.L, chairman ; Major 
Charlea Jones, vice-chairman; Edward J, Carson, Esq. ; William 
Elmore, Esq. ; George Holmes, Esq. ; Sir James Mackenzie, Bart., 
managing director. General manager: M. Eugéne Secrétan. 

First annual report and statement of accounts to be submitted 
to a general meeting of shareholdera to be held at Winchester 
House on Friday, 22nd inat., at 12 noon. 

Your Directors beg to submit the annexed statement of accounts 
for the period from the date of the Company's formation on the 
6th September, 1890, up to the 3lst mber, 1891. These 
accounts deal only with capital expenditure, as no trading was 
carried on during the period under report. They show the outlay 
that has been incurred on the Company's factory at Dives. in 
cluding the purchase of raw veg copper, ~ 
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the preliminary experiments and arrangements for the commence- 
ment of manufacture. The enclosed circular, which gives full 
information of the position and prospects of the Company, explains 
the object of an extraordinary resolution which will be submitted 
to the shareholders after the adoption of the report and the 
accounts. "The retiring Directors on this occasion, Mesers. E. J. 
Carson and W. Elmore, being eligible, offer themselves for re- 
election. The auditors, Messre. Deloitte, Dever, (Griffiths, and 
C'o., offer themselves for re-election. 


Cr. BALANCE-SHEET, Dec. 31, 1891. £ & d. 
Share capital authorised — 
100,000 shares of £2 each  ............... . . 200,000 0 O0 
Share capital issued — 
33,250 shares of £2each allotted 
to the vendor company 
in part payment ......... £66,500 0 0 
66.750 shares of £2 each sub- 
scribed .......... ......... 133,500 0 0 
100,000 £200,000 0 0 
Less calls in arrear .. ............ 481 14 0 
— 199,515 6 0 
Premium on 66, 750 shares 33,375 0 0 
Six per cent. mortgage debenture stock, redeem- 
able in November, 1893, at 5 per cent. premium 50, 000 0 0 
Deposits on shares forf eitel q 8 00 
Sundry creditors for outlay on works 
In Paris, open accounts ............ £18,344 19 6 
In London, bills payable ........ 9000 0 0 
In Paris, bills payable ............ 18,004 7 0 
——— 46,039 6 6 


Sun Iry creditors in London “ae lugar eae, as 

Note.—There are liabilities under contracts 

running for untinished work in connection with 
the construction and equipment of the factory. 


3,239 14 1 


—— 


£332,177 6 7 


Dr. £ s. d. 
Cost of patente (including premiums on shares 


J! ß ⁊ x MEN 183,375 0 0 
373 acres of land at Dives, and cost of acquisition.. 6.466 3 9 
Six acres of land at Bellegarde........................ ; 5.270 0 0 
Buildings and general works (including workmen’s 

dwellings) ss Sens x Xr Pn eU 28,757 1 9 
Plant, machinery, tools, eto. ͤ—ꝛ- EE ͥ 64,402 18 4 
Railway sidin ::m—xdex＋ſũ nnn . 1,300 5 11 
Payments to contractors, on account of work done 3.259 10 2 
Stock of copper, materials, etoooeaͤ—w—— ...... . 14,832 17 3 
Office furniture and fittings in Paris, and at Dives 1,085 8 6 
Fittings of retail shop to supply workmen..... ... .. 333 4 4 
Sundry debtors—In Paris £149 4 4 

In London 223 6 0 

Cash —In Paris and at Dives ......... 5,373 14 2 

In London........................ 308 7 6 
—————-— 5,742 1 8 

Experimental work— 315,287 2 0 
In Paris laboratories and at Dives 2,913 18 1 
In London 103 10 0 

3,017 8 1 

Establishment charges at Dives— 

Salaries and allowances, stationery, 

fire insurance, and sundry ex- 

5 / ͤ eg 2,326 5 6 

stablishment charges in Paris — 
Travelling, plans, fittings of offices, 

legal charges, and sundry ex. 

11 8 858 8 7 
zeneral administration charges in Paris— 
Fees of local committee, salaries of 

general manager and staff, rent, 

stationery, travelling, postages 

and telegrama, and sundry ex- 

DONGCB ceisio eia neoas ai scene asyan 4,928 1 1 

——————— 8,112 15 2 
General administration charges iu London— 

Directors’ fees 2,125 0 0 

Salarios cy oy oce rdi oi crusts st wies 963 14 11 

Law charges 345 4 0 

Travelling. urnas etu se 299 11 1 

Patent rene walls 169 2 0 

Rents, rates, taxes, printing and 

stationery, postages and tele. 
grams, and sundcy office ex- 
penses ........ Bere Ma EE 646 16 4 
4,549 8 4 
Less transfer fees............... 226 10 0 
—— — 4.322 18 4 
Debenture interest to December 31, 
jsp TET 2,057 16 2 
Less interest received from 
deposits, etc., in London 
and in Paris 681 12 2 
— — 1,376 4 0 
Exchange difference .. ............... 60 19 0 
£332,177 6 7 


The following circular to shareholders, signed by Mr. Shurmur, 
secretary to the Company, has been issued with the Directors’ 
report: ‘‘You were informed by your Chairman, in a letter 
dressed to you on the Ist day of January last, of his impressions 
after visitng oe Company’s works at Dives, near Havre, France, 
and that he had witnessed the commencement of the manufacture 
of the first tubes started in the works. Since that time pro- 
gress has been made towards completing the first portion of the 
works, so as to commence manufacturing on a ial scale— 
namely, 300 tons per month—and the Directors are to be 
able to announce to the shareholders that they have received 
official information from Mr. Secretan, the director-general, that 
this is accomplished, and that he is inviting all the leading coppe 
users in France, together with the engineers of position, to visit 
the works after the 15th inst., and to see for themselves the 
remarkable quality of copper articles manufactured under the 
Elmore process. In the event of any shareholder desiring to 
inspect the works, a card of admission to enable him to do so can 
be bad on application at the office of the Company; the Directors 
believe that visitors will be greatly imp with the extent of 
the works, the admirable way in which they have been fitted up, 
and the ease and simplicity of the manufacture. At the time 
when the services of Mr. Decretan were secured, he im 
upon the Board, who communicated his views to the shareholders, 
that it would be useless to attempt to embark in the business 
which the French Elmore Company was formed to carry on unlees 
the works were capable of turning out a minimum quantity of 300 
tons per month, as the demand would very much exceed this quan- 
tity. and he knew that unlees the Company was in a poeition to 
supply all the various descriptionsof articles that would be required, 
a large portion of the more remunerative part of the business 
would be lost. His willingness to take ari o the Company's 
affairs in France was conditional on the establishment of works on 
this scale. As the shareholders are aware, at the time the Com- 
pany was formed it was intended only to erect & plant capable of 
turning out 80 tons per month, and the capital of the Company 
was framed on that basis. It is obvious, therefore, that the addi- 
tional capital necessary to complete the payment for the more 
extensive works which have been 5 and to provide the 
additional working capital required, amounting to £120,000, 
should now be raised ; indeed, but for the credit enjoyed by Mr. 
Secretan with the contractors, that must have been done some 
time since; but the Directors were desirous of not coming to 
the shareholders until they could inform them that the factory 
was completed on the above scale and manufacture com- 
menced. Accordingly, they now enclose a notice calling a 
meeting of shareholders to authorise an increase of the capital of 
the Company for the pur above mentioned. In the circular of 
the Directors, dated 29th October, 1890, they communicated the 
fact that Mr. Secretan anticipated that the sales could easily reach 
900 to 1,000 tons per month, and it will be observed in his last 
report, dated lst of April, 1892, that he contemplates in a short 
time being overwhelmed with orders, and urges that the output 
should be increased from 300 tons a month to 550 tons per month, 
equal to 6,600 tons per year. Seeing that the consumption in 
France amounts to 18,000 tons a year of copper tubes, plates, 
rollers, wire, and similar articles, there is no doubt, looking at the 
increased profits, that it is good policy for the Company to 
anor the suggestion to get the larger output at as early 
a date as ible. Thig will require a further sum of 
£120,000, making a total increased capital of £240,000. The 
mode by which this capital should be raised has occupied 
the attention of the Directors for some time past; various 
plans suggested themselves, and after mature consideration 
they have finally decided to raise it by increasing the existi 
£50,000 of debenture stock to £100,000, and by the issue 
£200,000 of preference shares. The debenture stock will bear 
6 per cent. interest, and the preference shares will be entitled to a 
preference dividend of 10 per cent., and, out of surplus profite, 
after the ordinary shares have received 15 per cent., to an extra 
5 per cent., making a total of 15 per cent. Looking at the amount 
shown by Mr. Secretan as earnable by the entire plant intended 
to be erected, it will at once be realised that the preference shares 
to be created will be an unusually solid and exceptional invest- 
ment. With a view to furnish all the information possible, the 
Directors called on Mr. Secretan for a report of the earnin wer 
of the plant when so completed. This report states that the 
profits of the factory would amount to £151,800 per annum, and 
it is so important and interesting that the Directors enclose a 
verbatim copy for the shareholders’ information. ' The Directors 
have pleasure in stating that Mr. Secretan reports that his 
original estimate of the cost of production has already been 
verified by actual manufacture, and that he is of opinion 
that this will be materially reduced in future. As the 
priose to be realised, the estimate submitted by Mr. Secretan has 
een based on the scale prico of ordinary articles of commerce, 
and mostly of the cheapest doscription, no credit being taken for 
any extra prices which will undoubtedly be realised on account 
of the superior qualities of our manufactures, nor for those more 
expensive and remunerative articles for the economical manu- 
facture of which the Elmore process is specially adapted. The 
Directors are convinced, from independent enquiry, that the 
average price taken in this estimate will be exceeded, with a 
consequent augmentation of the large profits referred to. Of 
the new capital, the Directors propose to issue at once 60,000 
reference shares of £2 each, and the remainder with the 
ebenture stock in about six months’ time, when it is 
anticipated that the existing works wıll be full es re 
To enable the shareholders to judge of the exceptional value of the 
preference shares now to be created, a tabular statement is given 
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at the end hereof, showing the result to both classes of shares—the 
preference and the ordinary, It will be seen that the preference 
shares will be secured upon a revenue many times the amount 
required, whilst the existing ordinary shares will benefit by reason 
of there being no augmentation of them. It is intended to offer 
40.000 of the preference shares now to be issued, being two-thirds 
of the number, exclusively to the present shareholders in the pro- 
portion of two preference shares for each five ordinary shares 
standing in their names on the share register on the 22nd inst., and 
the remaining one-third — namely 20,000 preference shares— will be 
offered to the general public, it being thought by the Directors 


desirable to have the support of many persons intereeted in the | 


copper trade. who in all prebability may desire to subscribe. The 
Directors have considered that it may be to the convenience of 
some shareholders to pay their instalments over a considerable 
period, and they have accordingly made them payable over a 
iod of six months. The Directors, however, will reserve to 
those who wish to pay in advance of the due dates power to do so, 
in which case they will receive the guaranteed dividend referred 
to below from the dates of payments of such instalments. One 
feature of the issue will doubtless ‘be satisfactory to the share- 
holders—namely, that Elmore’s Foreign and 
Depositing Company, Limited, who formed this Company, desiring to 
aid it in every way, have engaged to guarantee the payment for the 
first year of a minimum dividend of 10 per cent. upon the present 
issue of preference shares, so that the subscribers may be in receipt 
of an income from the date of the payment of the shares. That 
ee and your Directors do not anticipate that this guarantee 
will be at all required, but your Directors think it right to acknow- 
ledge the liberality with which the Foreign and Colonial Company, 
without payment, have complied with the uest made to them 
thus to co-operate with your Directors in giving the shareholders 
ey advantage that the prosperous circumstances of this Company 
amply justify. 5 the Directors, in announcing the arrange- 
ments made for the advantage of the sharebolders, trust they will 
appreciate the foresight shown by your Board in having laid out 
e works on a scale sufficiently large to cope with the demand 
which has been proved to exist for the Company’s manufactures, 
thus establishing for the Company the prestige so necessary for 
obtaining large and important contracts.” 


TABLE showing division of profits based on Mr. Secretan’s esti- 
mate, with an output of 550 tons per month, upon a capital of 
£100,000 6 per cent. debentures, £200,000 preference shares, 
and £200,000 ordinary shares. 


Amount of annual profit, as per Mr. Secretan's report 
, ⁰˙àꝛ⁊ĩꝛ 4151, 800 
Less French officials’ proportion of commission on profits 


and London expenses . 31,560 
Annual net profit . £120,240 
Interest on £100,000 6 per cent. debenture stock.. ......... 6, 
£114,240 
10 per cent. dividend on £200,000 preference sliares ...... ; 
£94,240 
15 per cent. dividend on £200,000 ordinary shares ..... ... 30,000 
240 | 
5 per cent. extra on above preference shares making 15 
per enn... . "om Aeveaebs 10,000 
£54,240 
5 per cent. extra on above ordinary shares, making 20 
për CON E 10,000 
Pu MP £44,940 


The surplus being available for extra dividend and reserve fund, 


or other purposes as may be agreed upon by the shareholders in 
general meeting. 


Summary. 
Dividend of 15 per cent. on £200,000 preference shares... 30, 000 
Dividend of 50 per cent. on £200,000 ordinary shares ... 40,000 
BUEDLUS. e EEEE Pee ePi ae 44,240 
£114,240 


The following is a translation of Mr. Secretan's report as general 
manager of the Company, dated April 1, 1892: 


J beg to place before you the position of your Company in 
France at the present time. I have the satisfaction to inform you 
that after long delays caused by cases of force majeure, by 
numerous studies, by mde experiments, and also by the 
necessity of adapting the different mechanisms of the Elmore 
3 to the special requirements of French demands, the 
actory is entirely finished, and the final modifications brought to 
bear on the material first provided for are definitely realised. We 
have now 120 tanks actually ready to commence regular workin 
for the manufacture of the ordinary tubes of commerce, and 1 
large tanks aleo ready for the manufacture of sheet copper and 
wire. Up to the present, on account of the large programme 
which we set ourselves, we believe that, for various reasons and 
in order to avoid any misfortune, we should not accept firm 
orders, making an exception, however, in the case of a few 
of these orders, in consequence of the interest which they 
present for your Company. One of these orders, especially 


‘Olonial Copper | 
| factory at Dives to all the 


destined for the French Navy, will be delivered during 
the first fortnight in April. do not hesitate to inform 
you that its reception will demonstrate the superiority of our pro- 
ductions. Iam to-day informing the commercial and industrial 
firms in France that we have definitely commenced normal and 
regular manufacture, and 1 am soliciting orders promised me in 
advance by the largest firms in this country. From now to the 
15th April next at latest we shall have at least 80 tanks containing 
400 mandrels in full work, producing at least 100 tubes a day, 
of which the disposal is assured. have much satisfaction in 
announcing that after our persevering efforts, all the producta 
which we are now beginning to deliver, and shall continue to 
deliver each day, will answer in all respects to the programme 
intended to be followed of a perfect and ular manufacture. 
Regarding the value of our work, if you think that additional 
testimony to my own should be produced, you have in your. 
hands the strong and flattering attestations of the firms 
Gueldry, Brimault and Tillier, Fel, and also of the old-established 


| firm of Cail; and lastly, I propose to obtain other testimonials 


from the most important houses in this country. If this does not 
appear enough, in order to roply still more completely to all the 
criticisme that may arise I propose also to open the doors of the 
onourable and competent experts in 
France, in order to show them the truth of my assertions by placing 
before them our manufactures just as they come from the tanks, as 
well as the mechanical work, the most difficult which copper can 
be put to. Also it would give me pleasure if you would on 
your side invite the most competent consumers and experts 


| in England to see the results obtained. The moet sceptical 
| will t 


us be forced to give way to evidence, and this demon- 
stration will be more convincing than words. In addition 
to this undeniable proof of our excellent manufactures I have 
the satisfaction to inform you, and the experte will be able 
to see it themselves, that not only will the cost price as at first 
announced not be surpassed, but, thanks to improvements I have 
been able to bring about, this price will be notably decreased. 
The presumed profite which I indicated to you as being possible 
to be realised with the projected issue of 3,000,000f. will amount 
to a figure very close to 1,400,000f. There is no doubt whatever 
that the 300 tons which we can produce with the actual organisa- 
tion of the factory at Dives will be easily absorbed by the current 
demand, and in a short time we shall be overwhelmed with new 
orders. We have seen from the commencement that an increase 
of plant to cope with such an increase of orders would be necessary. 
If you are of opinion that such increase ought to be made without 
delay, I would propose to apply it exclusively to the manufacture 


| of tubes of a small and of a medium size, which are required every 


day.  Herewith I subjoin the results to be obtained with a 
further capital of 3,000,000f., making the new issue to 6,000,000f. 
We can then turn out 250 tons a month more, or a total of 3,000 
tons a year, bringing an average profit of 80f. per 100 kilos., or, in 
other words, the new 3,000,000f. would produce a profit of 
2,400,000f. (£96,000). This large profit, derived from compara- 
tively small additional capital, is explained by the fact that the 
3,000,000f. would be entirely devoted to & special manufacture, 
the most profitable in the copper trade, which would not, moreover, 
be handicapped with anything for the purchase of land, adminis. 
tration expenses, sidings, foundry, laboratory, and especially of 
patents. The reason why we have not established the Dives works 
exclusively for small and medium tubes is because it would have 
been impossible to ensure meeting all the current demands of the 
trade if we did not commence by also producing sheet copper, 
tubes, and wire. Now having to-day the means of making sheet 
and wire, which bring in less, while at the same time we make a 
certain quantity of tubes which return more profit, we are in a 
position to satisfy the requirements of the princi trade. 
Annexed are schedules showing the several profits resulting from 
the comparative outlay of 3,000,000f. or 6,000,000f. With an issue 


| of 3,000,000f. our profits amount to 1,395,000f. (£56,000), and with 
| an issue of 6,000,000f. to 3,795,000f. (£151,800). R 
| disposal of & total production of 6,600 tons annually, there is 


ing the 


no necessity for any fear, seeing that the production in France 
amounts to 18,000 tons a year, and that new sources of consump- 
tion daily arise. It is for you, gentlemen, as well as the share- 
holders, to determine which of these two capitals should be adopted 
for the new issue." 


NEW COMPANIES REGISTERED. 


Corlett Electrical Engineering Company, Limited.— is- 
tered by C. Doubble, 14, Serjeant's-inn, E.C , with a capital of 
£10,000 in £10 shares. Object : to carry into effect an agreement 
made April 2 between G. S. Corlett of the one part and J. C. 
Kenyon, on behalf of this Company, of the other part, for the 
acquisition of the undertaking of an electrical engineer, now 
carried on by G. S. Corlett, at Wigan and Bolton, Lancashire, and 
to develop and extend the same in all its branchee. There shall 
not be less than three nor more than seven Directors ; the first to 
be elected by the signatories to the memorandum of association. 
Qualification, £300.  Remuneration to be determined by the 


Company in general meeting. 

Electric Cycle Syndicate, „5 by Goldring, 
Mitchell, and Philips, 20, Abchurch-lane, with a capital of £3, 
in £1 shares. Object: to on business as electrical amc 
mechanical ineers in all ite branches. 
articles of tion. 
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BUSINESS NOTES. 


Western and Brazilian Telegraph Company.—The receipts 
ord week ended April 8 were £3,052, and those for April 15, 

West India and Panama Telegraph Company.—The estimated 
traffic receipts for the half-month ended April 15 are £2,673, as 
compared with £3,661 in the corresponding period of 1891. The 
December receipts, estimated at £4,878, reali £4,914. 

City and South London Railway.—The receipts for the week 
ending 17th April were £734, against £816 for the same period of 
last year, or a decrease of £82. The total receipts to date from 
January 1, 1892, show an increase of £1,088, as compared with 
last year. 

Removal.— Mr. Robert G. Ivey informs us that he has removed 
from 224, Chatham-place, Hackney, and has taken larger 
peu with steam power at 7, Portpool.lane, E.C., where he 

facilities for carrying out every description of electrical 
manufacturers’ work. r. Ivey is making A speciality of repairing 
dynamos. 

In Liquidation. Mr. F.G. Painter (of the firm of Tribe, Clarke, 
Painter, and Co.), the official liquidator of the Electrical Automatic 
Delivery Box Company, Limited, will, with the sanction of Mr. 
Justice Kekewich, pay a first and final dividend of 1s. 8}d. per 
share on and after the 19th inst., at his offices, 19, Coleman-street, 
E.C. The creditors have been previously paid 20e. in the pound. 

Dublin.—Tenders are being invited for a complete installation 
of telephones and electric bells at the new Hotel Metropole, Sack- 
ville-etreet, Dublin, for Mr. R. Mitchell. Plans and specifications 
may be had from Mr. W. Leake, electrical engineer, 30, Victoria- 
buildings, Manchester, for which & charge of £1. 1s. will be made, 
the same to be remitted on receipt of a bona fide tender. Tenders 
to be enclosed in a sealed envelope, endorsed Tender for Tele. 
phones," and sent in by 27th inst. 

Great Northern Telegraph Company.—For the year 1891 
the accounts of the Company show, including £48,216 brought 
down, receipts £359,646, and expenses £65,448. The interest on 
debentures and amortisation absorbed £21,950, and the interim 
dividend of 5 per cent. peid on 150,000 shares and the extra 
dividend of 7s. 2d. required, together £129,166. In addition 
£83,333 was placed to the reserve and renewal fund, £2,777 added 
to the pension fund of the staff, £1,500 apportioned as remunera- 
tion to Directors, and £56,169 carried forward. 

The Bell Telephone Company, at its last annual meeting in 
Boston, increased its capitalisation from  15,000,000dols. to 
17,500,000dols. The instruments in use amount to 512,407, an 
increase over 1890 of 28,617 ; exchanges 788, increase 14; total 
miles of wire 266,456, increase 26,044. The estimated number of 
telephone connections daily in the United States made up from 
actual count in most of the exchanges is 1,584,712, or a total in the 
year exceeding 500,000,000. The total revenue reported by all 
companies was 1,638,653dols. The ‘‘ long-line ” company ne 
American Telephone and Enpa Company—intends, during 
the course of the current year, to fill the gap between Cleveland, O., 
and Hammond, Ill, which last-named pace is already connected 
cs Chicago, thus giving through Boston, New York, and 

cago. 


PROVISIONAL PATENTS, 1892. 


APRIL II. 

6888. An improved oonduit system for electric conduotors. 

Wilfred L. Spence, The Elms, Seymour-grove, Manchester. 

Improvements in change-over mechanism for electric arc 

lamps. William James Davy, 30, Cornwall-road, Stroud 

Green, London. 

Improvements in and apparatus for the electrolysis of 

solutions of salts or compounds of the alkalies, more 

especially intonded for the manufacture or production of 
alkalies and chlorine and for bleaching. Julius Marx, 

47, Lincoln's-inn-fields, London. 

Improved means of preducing motive power and eleo- 

tricity. Richard J. Crowley and William Walker, 22, 

Coltart-road, Liverpool. 

Improvements in automatic switches for electrical appa- 

ratus. Albrecht Heil, 4, South-street, Finsbury, London. 

(Complete specification. ) 

APRIL 12. 

. Improvements relating to conduits, applicable for coom- 
bined use as casings for electrical conductors and for 
gas supply, or for elther use separately. John Alexander 
McMullen, 124, Chancery-lane, London. 

. Improvements in ocoal-cutting machines with special 
reference to electrical motive power. Robert John 
oe and Henry Walker, 46, Lincoln’s-inn-fields, 

ndon. 


6911. 


6949. 


6061. 


Improvements in electrical oooking apparatus. Andrew 
Wallace, 46, Lincoln’s-inn-fields, London. 

Improvements in electric light fittings. William Arthur 
Heyes, 21, Finsbury-pavement, London. 

. An improved telephone transmitter. Henry Skipper and 
Henry James Pierce, 97, Newgate-street, London. 

ments in electric fittings. James McFarlane and 


7016, Improve 
William Burgess Edgar, 164, St. Vincent-street, Glasgow. 


Improvements in electric cables. George Gatton Melhuish 
Hardingham, 191, Fleet-street, London. (The firm of 
Felten and Guilleaume, Germany.) 

An improvement in electric are lamps. Reginald Belfield, 
28, Southampton-buildings, Chancery-lane, London. 
Improvements in dynamometers. Edgar James Wood, 
6, Bream’s-buildings, Chancery-lane, London. (Complete 
specification. ) 

Improvements in telephone and _ electric 

circuits between trains and signal-boxes. John Dam 

22, Southampton-buildings, Chanoery-lane, 


APRIL 13. 
Animproved dry battery. Arthur William Wetherelt, 97, 
Newgate-street, London. "e 
Improvements in electric arc lampe. James Sugden 
Wallace James Lambert Sandy, 99, Wyndham-road, Cam- 
berwell, London. 
Improvements in electrical distribution. Arthur Wright, 
26, Park-crescent, Brighton. 
An improved method of renewing incandescent eleotrie 
lamps. Ernst August Kruger, 191, Fleet-street, London. 
Improvemonts in secondary batteries. George Hawkins 
Cutting, 77, Chancery-lane, London. 

APRIL 14, 
An im ent in primary batteries. Thomas Edwin 
Weatherall, 42. Annandale-road, East Greenwich. 
Electrical surgical instruments. Stephen Rowe Bradley, 
70, Chancery-lane, London. (Complete specification.) 
Improvements in or connected with connections or 
couplings for electric and other cables and repes. Arthur 
Annesley Voysey, 15, Water-street, Liverpool. 
An improved battery. Fred Beddow Stone, 
Eardley Villa, Belvedere, Kent. 
Improvements in er relating to the electric treatment of 
metal or other bodies. Carl Hubert Auguste Hoho and 
Eugene Auguste Clement Lagrange, 323, High Holborn, 
London. 
Improvements in coalkcutting machines with special 
reforenoo to the application of electrical motive power. 
Robert John Charleton and Henry Walker, 46, Lincoln's-inn- 
fields, London. 
Improvements in commutators for electrical 
Buchanan Stewart Paterson and John Brokenshire Furneaux, 
46, Lincoln’s-inn-fields, London. 
Improvements in electrical distributing apparatus. 
Rookes Evelyn Bell Crompton and William Ashcombe 
Chamen, 55, Chancery-lane, London. 
Improvements in generating electricity and producing 
air in a luminous state, and in apparatus therefor. 
Terrence Duffy, 45, Southampton-buildings, Chancery-lane, 
London. (Complete specification). 
Improvements in electric arc lamps. Haydn Theis 
Harrison, 46, Lincoln’s-inn-fields, London. 

APRIL 16. 
Improvements in electric meters. Herbert Woodville 
Miller, 2, York-mansions, Earl’s Court, London. 


SPECIFICATIONS PUBLISHED. 
1891. 
. Electro-therapeutic apparatus. George. 
. Electric heating, eto. Howard. 
. Dynamo-eleotrio machines. Philpott. 
. Electrolytic extraction of metals, etc. Hoepfner. 
. Electric incandescent lamps. Grenfell. 
16270. Electrico accumulators. Thompson. (Correns.) 
17655. Heating metals by electricity. Burton and others. 
1892. 
177. Electric drop lights. Painter. 
2330. Electric switches. Gimingham. 


7029. 


7037. 
7004. 


7081. 


7088. 
7095. 


7126. 
7142. 


7144. 


7170. 
7172. 
7206. 


7220. 
7226. 


7235. 


7237. 


7252. 


7253. 


7204. 


1275. 


- COMPANIES’ STOCK AND SHARE LIST. 


Name Paid. Wednes 
day 
Brisk Coi cC — 84 
— PL. 2o vere t; 8 — 2 
India Rubber, Gutta Percha & Telegraph COO. 10 
House-to-House sss 5 5 5 
Metropolitan Electric Supply ........ ......... .. — 8 
London Electric Suppl. . 6 1 
Swan Unite! Se SNP Ra Ue cena Saee 8i 44 
S ͤöÄ—Ü6 mam — 8$ 
National Telephone  .............« cereo enero non 6 44 
Electric Construction................ b. eee 10 6 
Westminster Eleotrie . esses | = 2 
Liverpool Electric Supply  .......... — { : : 
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NOTES. 


Milan.—An international electrical exhibition is to be 
held at Milan in 1893. 


Keighley.—The increase of consumers using the 
electric light is exercising the Gas Committee of Keighley. 


Bray.—The electric installation at Bray, Ireland, is 
driven by a pair of 25in. Victor turbines of the horizontal 
type. 

Sherborne.— There being no tender for the electric 
indicator required by the Sherborne Local Board, the 
matter has been adjourned. 


£lectric Light Cables.—Mr. Stuart Russell's work 
upon electric light cables and the distribution of electricity 
is about to be translated into French and Spanish. 


Crystal Palace Jury.—The name of Mr. Albion T. 
Snell has been added to the jury of Section 3—dynamos 
and motors—for the Crystal Palace Exhibition awards. 


Bromley.—An Electric Lighting Committee of the 
Bromley Local Board has been appointed, consisting of 
Messrs. Thomas Davis, T. C. McIntyre, G. H. Payne, and 
H. Selby. dE 

Royal Institution.— A course of experimental lectures 
on “The Chemistry of Gases,” is being given by Prof. 
Dewar, F.R.S., on Thursdays, at 3 o'clock, at the Royal 
Institution. 

Chicago Exhibition. — The Royal Commission 
(Society of Arts, Adelphi, London) announce that no 
charge will be made for space in tbo British Section of the 
above exhibition. 

Willenhall.—4A notice is to be moved by Mr. Trubshaw 
that the Willenhall Board consider the question of buying 
up the gas works, and taking the illumination of the town 
into their own hands. 

Concert.—A very successful smoking concert was given 
on Friday at The Champion Hotel, Aldersgate-street, by 
the instrumeat inspectors of No. 1 division of the National 


Telephone Company. 


Technical Instruction.—A post is open at St. 
Helens as organiser of technical education to the Town 
Council at £180 a year; preference given to those able 
to lecture on technical subjects. 

Magnetism.—A prize is offered by the Industrial 
Association of Berlin of a gold medal, value £150, to the 
author of the best work upon the magnetism of iron, to be 
sent in before 15th November, 1893. 


Turkish Telegraphs.—Tenders are being obtained 
for the supply of iron telegraph posts and insulators for 
the Turkish Government. The specification can be seen in 
the Musée Commercial, rue des Augustins, Brussela. 


Bexhill.—The Viscount Cantelupe has entrusted the 
lighting of his new house at Bexhill to Messrs. Drake and 
Gorham, who are now engaged in putting down an instal- 
lation for lighting the house, outlying buildings, and grounds. 

Belgian Electric Railways.—The Belgian Minister 
of Public Works is investigating the working of electric 
tramways in Europe, with a view, it is stated, of the 


~ probable adoption of electric traction on the Belgian State 


railways. 

Paris.—The electric lighting company for the Secteur 
des Champs-Elysées at Paris has received authorisation to 
place armoured main cablea for high-tension alternate 
currents direct in the ground, and to place transformers in 
the houses of customers. 

Society of Arts.—Considerable interest is likely to be 
s hown in the paper to be read on May 4, at 8 p.m., before 
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the Society of Arts, on The Bradford Corporation Elec- 
tricity Supply," by Mr. Jas. N, Shoolbred. Mr. W. H. 
Preece, F.R.S., will preside. 

Recovering Gold from the Sea.—We see it is 
proposed to attempt in likely places to recover the 
dissolved gold from the sea. The low E.M.F. required is 
supposed to promise that gold might even be recovered at 
less cost than by mining. We doubt it. 


Grounded Mains.—A considerable discussion is being 
carried on in New York with reference to the advisability 
of grounding the third, or neutral, wire in the three-wire 
system. Prof. Henry Morton gives an emphatic opinion 
that this practice increases the fire risk. 


ShefMield.—A joint meeting of the Chesterfield and 
Midland Counties Institute of Engineers and the Midland 
Institute of Mining, Civil, and Mechanical Engineers will 
be held at Sheffield on the 3rd of May, when several papers 
will be read and visite paid to various collieries. 


Bideford.—At the last meeting of the Local Board, 
one of the members, Mr. Restarick, upon the acceptance of 
the gas company’s tender for lighting, enquired how they 
stood with respect to electric lighting. He pointed out 
that they were making improvements in the town, and he 
thought it desirable that the electric light should be 
introduced. 


Sale of Plant.— As will be seen from their advertise- 
ment, Messrs. Wheatley Kirk, Price, and Goulty have an 
extensive sale of electrical plant at 39, Queen-street, E.C., 
on May 17th and 18th. The sale comprises dynamos, 
engines, boilers, arc lamps, fuses, instruments, and so forth, 
and most of the principal items are stated to be new, or 
practically new. 


Electrio Street Railways.—A Boston news bureau 
reporte that out of the 16 cities of over 200,000 population 
in the United States, 14, or over 87 per cent., are using the 
electric railway system or equipping roads with the 
system ; and out of 42 cities with population ranging 
from 200,000 to 50,000, all but one are using the electric 
railway system. 

Southport.—At a special meeting of the Southport 
Town Council on Tuesday, the Council accepted an effer 
for the transfer of three acres, one rood, and 18 perches 
of land adjoining the gas works. It was explained that 
about three acres of the land would be utilised for electric 
lighting. The question of a destructor on the remainder of 
the land was raised, but not discussed. 


Cardiff.—Messrs. Tucker have recently erected what is 
described as one of the finest flour-mills in the kingdom. 
It is nearly 100ft. high, and occupies an area of over 
30,000 superficial feet, of which nearly 8,000 will be 
devoted to milling. The machinery is driven by compound 
engines of 800 h.p., and the whole will be lighted through- 
out by electricity, by plant supplied by Mr. Wilson Hartnell. 


The Engineering Exchange.—We are informed by 
the secretary that the Engineering Exchange opens on 
Monday next, May 2, at 12 o'clock. The opening meeting 
will be in the exchange-room of the Jerusalem," Limited, 
Billiter House, Billiter-street, E.C., where the committee 
have secured preliminary accommodation. All parties 
interested in engineering are invited to attend at the 
opening. 

Fire Alarms for Chelmsford.—Tenders are required 
for providing, erecting, and maintaining a system of electric 
fire alarms and telephonic communication for the Chelms- 
ford Town Council. A map showing positions and a speci- 
fication can be seen at the office of Mr. G. H. Sasse, borough 
surveyor, 14, Museum-terrace, Chelmsford, on and after 


a 


410 


25th inst. Tenders to be sent to Mr. T. Dixon, town clerk, 
Chelmsford, by noon on May 4. 

Moscow. — MM. Koultchitohi and Stabrowski are 
founding a Franco-Ruasian electrical manufacturing com- 


pany at Moscow with acapital of four million francs. It 


is intended to establish a large works containing plant for 
the manufacture of all kinds of electrical apparatus, 
telephones, dynamos, motors, and electric railway material. 
M. Stanilas Esmon, 65, Rue du Moulin-Vert, Paris, is the 
agent of this new Russian company. 


Primary Batteries.—It has been thought that the 
requirements of the primary battery competition established 
bythe journal Elettrictia of Milan, that the price per kilowatt- 
hour should not exceed one franc, will stop some inventors 
from sending in their apparatus. The proposers state that 
the battery which comes nearest to the requirements will 
be selected, and that propositions will be made for taking 
out patents and putting tho apparatus in the market. 


Electric Launches on the Thames.—Mr. W. S. 
Sargeant, electric and steam launch builder, of Strand-on- 
the-Green, Ch iswick, and Eel Pie Island, Twickenham, has 
received an order for an electric launch from W. T. Craw- 
shay, Esq., of Caversham Park, Reading, Berks. The boat 
will be running on the Thames this season. The accumu- 
lators used will be the Electrical Power Storage Company’s 
latest boat type, which have proved very efficient for the 
electric boat service. 

Isle of Man.—The international exhibition to be held 
at Douglas from July to September this year is to be 
lighted throughout by electricity, and with commendable 
foresight the promoters, having in view the probability that 
the exhibition will be the first of a series to be held in the 
same buildings, have determined to make the electric light 
installation a permanency. The contract is in the hands 
of the Brush Electrical Engineering Company, who have 
undertaken to have everything in readiness by July 4. 


Popular Electricity.—We are in receipt of “A 
Guide to Electric Lighting: for the Use of Householders 
and Amateurs," by S. R. Bottone, published by Whittaker 
and Co., price ls. It contains a considerable number 
of illustrations, many of them of modern apparatus. The 
title explains the nature of the book, which gives concise 
description of apparatus without enlargements on the 
theoretical aspect of the science. A chapter is given on 
cost of lighting and another on the cost of driving a motor. 


Celluloid Battery Plates.—The Winkler secondary 
battery, as described in the Electrical World for April 9th, 
consists of V-shaped troughs of celluloid, having a metallic 
conductor lying along the bottom, the trough being filled 
in with peroxide paste. It is claimed that the conductor 
can be made of sufficient carrying capacity to dispense with 
lead frames altogether. The electrolyte may be liquid, or 
semi-solid for portable uses. The weight of cell, it is 
stated, is reduced 40 or 50 per cent. of that of lead 
plate accumulators. 

Dundee.—At a meeting of the Works Committee of the 
Dundee Gas Commission on Monday, ex-Provost Brownlee 
reported that Prof. Kennedy had been in Dundee and had 
inspected the proposed site for the electric lighting station, 
and also the proposed area to be supplied with the new 
illuminant. No report had yet been received from him, 
but it was expected every day. It was agreed to call a 
special meeting of the Commission as soon as the report 
comes to hand, the desire being that, as time now presses, 
the matter should be arranged as early as possible. 

Dublin.—Tenders are invited for the supply of wires, 
fittings, and sundries,and the erection of same, for the electric 

lighting of some of the civic buildings for the Lord Mayor 
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and Corporation of Dublin. Specifications may be obtained 
at the offices of the borough surveyor, Mr. S. Harty, City 
Hall, Dublin, and at the offices of the electrical engineer, 
Mr. E. Manville, 39, Victoria-street, Westminster, on pay- 
ment of one guinea, which will be returned on receipt of a 
bond fide tender. Tenders must be lodged with Mr. John 
Beveridge, town clerk, City Hall, Dublin, by 5 p.m. on 
10th May. 


Italian Electric Railway.—A project for an electric 
railway has been approved of by the Provincial Technical 
Office, says the Daily News Naples correspondent, which, if 
carried out, will give a much more easy mode of visiting 
the beautiful Sorrento peninsula than exists at present. 
The railway is to run from Castellamare through Vico, 
Serano, Meta; Carotto, St. Aguello, and Sorrento to Massa, 
at the point of the peninsula. The projectors declare that 
if their plan be carried out they will offer to the towns 
above named great advantages for their illumination by 
electricity. 


Aurora Borealis. —Mr. J. L. Moore, of Chorlton-cum- 
Hardy, writing to the Manchester Guardian, says there was 
aremarkably fine display of aurora borealis on Monday, visible 
between 9.30 and 10. A broad luminous arch extended 
from the north-west to the north-east, and from it many 
shafts of light radiated upwards, shining sometimes 
brightly and sometimes softly, several of them assuming at 
intervals a faint crimson glow. The sky was brilliantly 
starlit, Venus in particular shining resplendent in the west. 
It would he interesting to hear if any magnetic disturbance 
was contemporaneously observed. 


Liverpool.—Notice is given that the Board of Trade 
have issued a provisional order for electric lighting for 
inclusion in a confirmation Bill about to be introduced into 
Parliament to the Liverpool Electric Supply Company, 
Limited, repealing the Liverpool Order of 1889, extending 
the area of supply, and amending the provisions of the 
1891 order. Copies of the 1892 order are on view at the 
town clerk's office, Liverpool, and printed copies, price 1s. 
each, are obtainable at the company's offices, 15, Highfield- 
street, Liverpool, and in London at Messrs. Field and 
Roscoe, 36, Lincoln's-inn-fields, W.C. 


South Africa.— Projects for the transmission of water 
power by electricity are being brought forward in South Africa. 
There is a fall of water near Table Mountain, some three 
miles from Cape Town, which it is proposed to utilise. The 
Hardeck Falls, 12 miles from Maritzburg, Natal, are also 
to be used. We notice also that the Johannesburg Gas and 
Electric Company are inviting more capital in debentures, 
though this is not for transmission of power, but for 
lighting the town. The town of Pretoria had had a very 
complete specification prepared, but nothing definite was, 
we believe, done in actual installation of plant. 


Bell Telephone Company, Antwerp.—In reference 
to our notice of the Western Electric Company's Antwerp 
factory, Mr. Kingsbury writes that this factory, as well as 
the other European factories of the company, has been 
since its foundation under the charge of Mr. F. R. Welles, 
under whose care the company's business over here has 
assumed its present position. His absence from the factory 
at the time of our visit was occasioned by the fact that his 
increasing labours for many years past have necessitated a 
brief respite from the more immediate management of the 
Antwerp factory, though still directing the company's 
European business generally. 

Dublin.—4At a special meeting of the Dublin Corpora- 
tion on Wednesday, it was resolved, on the report of the 
Electric Lighting Committee, that an amount of about 
£1,000 should be authorised for expenditure on distribut 
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ing mains for private lighting. The committee do not 
propose to lay mains or erect posts for arc lighting at 
present. The Corporation received sanction to borrow 
£37,000, and on February 11, 1891, had authorised a 
contract with the Electrical Engineering Company of 
Ireland for £29,714. The item for mains was part of the 
balance, Mr. J. L. Robinson said the demand for electric 
lighting far exceeded the most sanguine expectations of the 
committee. 


Telephoning in the Army.— Colonel Keyser, the 
inspector of signalling at Aldershot, states that the officers 
feel an objection to the use of telephones on the field from 
the absence of record, as anyone might go and shout a 
message. The continental armies are giving attention to 
the use of the telephone ; it has not been yet much adopted 
by us on outpost duties, though the service possesses a 
cable, weighing only 701b. per mile, that will stand a strain 
of 500lb., and may be passed over by artillery without 
damage. In the vibrating sounder, moreover, we possess 
an instrument which, in combination with a telephone, 
will transmit signals through bare wires laid on the ground, 
or even through water. 

Electric Light and Traction in Sweden.—The 
first electric locomotive made in Sweden has been turned 
out by Messrs. Edwin Andren and Co., of Gothenburg. It 
is worked by accumulators, and is of 10 h.p. It is designed 
to transmit electrical energy for lighting and industrial 
purposes to the town of Ostersund from a waterfall 10 
miles distant. The necessary steps towards carrying out 
the scheme have already been taken, making the town the 
first in Sweden supplied with electricity in this manner. 
The Corporation of the city of Linkóping has decided upon 
establishing an electric central station for lighting at a cost 
of £12,000. It will be worked from a neighbouring water- 
fall, producing a force of 215 h.p. 


Smoke and Profits.—It is not generally known that 
the consumption of coal is subject to very severe super- 
vision in Paris, in order to prevent the production of fog 
and smoke. The importation of coal is retarded by a con- 
siderable impost, and that of wood and coke is encouraged 
It is for this reason that soft coal is little consumed in the 
gay city, to its great benefit in aerial perspective. The 
fact militates against profits in certain industries, and 
amongst others the central electric station of the 
municipality, at the Halles Centrales, has recently felt 
obliged to use coke instead of coal on account of the strin- 
gent regulations as to smoke consumption, and has applied 
for a grant of 40,000f. to defray the extra cost of this class 
of fuel. 

Moral Electricity.—John Wesley has been credited 
in certain quarters with professing moral cures by means 
of electricity. While this was far from what the worthy 
doctor meant, there is another doctor, Dr. Whitehouse, 
who advocates the gentle stimulus of the Ruhmkorff coil 
as a cure for unruly boys in the Newark City Home. A 
boy named Rafferty tried to stab one of his companions, 
and in darkened room, with bared neck, he was plied with 
stinging electrodes from the buzzing apparatus. The boy 
probably thought he was going to be electrocuted, and 
spread the report that he had been stung by red-hot needles 
and awfully tortured. The method has proved effective, 
and no second application has ever been required. The 
authorities consider it an entire success for reducing vicious 
tendencies. 

City Guilds Institute.—The annual meeting of the 
governors of the City and Guilds of London Institute was 
held on Wednesday, Lord Selborne in the chair. The 
report showed that the expenditure at the Central Institu- 
tion was £11,489, the students’ fees amounting to £4,086, 


the net cost being £7,403. The Finsbury College expendi- 
ture amounted to £8,786, students’ fees bringing in £3,032, 
the cost being thus £5,754. The net cost of technological 
examinations was £5,620. The expected income for the 
present year was £31,870. Lord Selborne, in the course 
of an address, reported very favourably upon the work 
accomplished in all departments. The work carried out at 
the Central Institution during the past year compared most 
favourably with that attained by any science institution in 
the country. 


Derry.—A meeting of the Lighting Committee of the 
Derry Corporation was held on the 21st inst. Councillor 
Magee, as chairman of the Lighting Committee, presided. 
The business of the meeting was to appoint an electrical 
engineer to visit and inspect the city, and confer with the 
Corporation and advise as to the best system to adopt for 
the public and private lighting of Londonderry by elec- 
tricity under the powers conferred by the provisional order, 
and to prepare a full report and recommendation in writing 
thereon. The committee, in response to advertisements in 
the leading electrical journals, received applications from 
32 gentlemen, six of whose names at a previous meeting 
had been placed on a selected list to be considered at this 
meeting. After fully considering and discussing the 
qualifications of the several candidates, the choice fell upon 
Mr. Henry W. Blake, of Manchester, who was then 
formally appointed. 


Bath.—Some of the councillors of Bath have been 
expressing disapproval of the amount of light given out by 
the lamps. Mr. Gatehouse, the surveyor, as will be 
remembered, has brought up a full report, and Mr. Norris, 
in commenting upon the report at the meeting last week, 
said the real cause of the difficulty had been the globes. 
They had produced a brilliant light, and then obstructed it 
in a most effectual manner by the globes. Now they had 
already grappled with that obstruction to the extent of 
30 per cent., and he thought they had obtained a good 
instalment of the improvement they all desired. Mr. 
Gatehouse was fully abreast of his duties, and in getting 
rid of a dirty globe he had done as much good as by 
bringing in a lot of scientific apparatus. Some discussion 
ensued as to the matter of improved globes, which Mr. 
Sturges mentioned were used in Milsom-street, and subse- 
quently a resolution was passed requesting the electric 
lighting company to at once replace the imperfect globes 
by those of an improved description. The report was 
adopted. 

City Lighting.—Colonel Haywood, in his report to 
the Commissioners of Sewers on works executed during 
1891, gives the details of the progress of the contracts and 
works for the electric lighting of the City of London. In 
1890, the contracts were assigned to the Brush and Laing- 
Wharton Companies, and in January, 1891, the Commis- 
sioners gave their sanction to the placing of a main junction- 
box in Walbrook, and on 3rd February the work was 
inaugurated by the Lord Mayor with ceremony. At the 
end of 1891, the Brush Company had established a central 
station at Meredith’s Wharf, and laid their mains in 
Queen Victoria and Cannon streets, St. Paul’s-churchyard, 
Queen-street, Walbrook, and Mansion House-place. They 
had also fixed 25 lamp columns in Queen Victoria- 
street, which were experimentally lighted on and after 
17th June, and most of the gas was finally discontinued on 
21st September. At the end of 1891 the Laing, 
Wharton, and Down Syndicate had laid mains in Lower 
Thames-street, Arthur-street East, King William-street, 
Cornhill, Gracechurch-street, and  Lombard-street, and 
had established a central station at Wool-quay, Lower 
Thames-street. They had erected 25 poste, and temporarily 
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lighted King William and Gracechurch streets and part of 
Cornhill. On January 6 this year they permanently 
lighted these streets, and the largest portion of the gas has 
been discontinned. On August 21 the contracts were 
transferred to the City of London Electric Lighting 
Company. The company pushed the work on vigorously 
during the month of December and the present year, and 
has been actively engaged in carrying forward the laying of 
street mains. 


Coast Communication,— Every electrical engineer 
will feel gratified this week to hear that Sir J. Ferguaon, 
the Postmaster-General, in reply to the resolution of Sir 
Edward Birkbeck in the House of Commons on Wednes- 
day, made the definite announcement that the Government 
were prepared to take in hand the improvement of our 
coast communications. Sir E. Birkbeck’s resolution was to 
the effect that it was desirable that all coastguard stations 
on the coast and signal stations should be telephonically 
and telegraphically connected, and where such stations do 
not exist the post offices should be connected, and that a 
Royal Commission beappointed to enquire into thedesirability 
of connecting certain light-vessels and lighthouses by cable 
with the mainland. In this matter he said we were far 
behind Denmark, the United States, and Holland. Sir J. 
Ferguson stated that the Governmentrecognised the necessity 
for extension of the telegraph communication on the coast, 
and had framed an estimate of the working cost necessary 
to connect telephonically the coastguard stations from 
the Isle of Wight to Lynmouth in North Devon. 
Exact calculations showed that the cost would be 
something over £16,000. The matter had now got 
beyond the stage of contemplation, and the engineers 
of the Post Office were taking active steps to give 
effect to the scheme. A rough estimate had also 
been made of the cost of establishing communication 
between all our lighthouses and lightships and the shore, 
and it was calculated that nearly £300,000 would be 
required for the purpose. It was the intention of the 
Government to appoint a Royal Commission to investigate, 
and they gladly assented to the motion of his hon. friend. 
The resolution was agreed to. 


Melbourne.—The specification for the Melbourne 
central electric station has called forth an animated 
expression of opinion from Messrs. Siemens and Halske, of 
Berlin, who had been invited by their agents in Melbourne 
to tender for the supply of the electrical machinery required 
in the municipal scheme. Specifications were sent to the 
firm by their Melhourne agents, and papers from Australia 
give the following as an extract from their reply : “ We 
regret to learn from these conditions that it is intended to 
use high-tension continuous current to run the arc 
and incandescent lamps in series. This system is 
based entirely on American principles, especially on 
constructions of the Thomson-Houston International Com- 
pany. After full consideration, and on the strength of our 
experience, we are of opinion that our participation in the 
competition would be quite unsuccessful. To fulfil the 
conditions of the specifications we would have to make 
special constructions for this project, and it seems to us 
certain that we should be defeated on account of the prices 
of the inferior manufactures of the competitors. We 
would ask you to use all your influence to cause issues 
regarding the electric lighting of towns to be made 
in the future according to the approved European 
mode, where the firms participating in the com- 
petition get the details for the distribution and 
consumption of light and power, it being left to the 
submitters to propose a system which according to their 
experiences is the most correct and best. It would 
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be a pity if the Australian towns would subject themselves 
to American influence. In consequence of our great 
experience, we are able to propose and to execute the best 
system for electrical central stations of any size ; we 
cannot, however, consent to such a plan as that proposed 
by the city of Melbourne.” 


Carbon Transmitter without Electrodes.— We 
have been asked for particulars of Mr. Charles Cuttriss s 
telephone transmitter without electrodes with spiral carbon 
springs. This was described in the New York Electrical 
Engineer of December 16, 1891. Experimenting to obtain 
data on the resistance of carbon contacts under different 
pressures and with different currents, Mr. Cuttriss found 
that in one experiment a steady movement of the galvano- 
meter showed an increase in resistance, while tbe opposite 
effect was anticipated. Examining the carbon contacts 
with a strong magnifying-glass, it was found there was at 
first good contact between the carbons, but as they 
expanded under the heat the surface became raised until 
the contact became so small that it became incandescent for 
an instant, when the points fell together again and the 
action was repeated in cycles of 30 seconds. It occurred 
to him to construct carbons which should have a tendency 
to spring open and yet preserve continuity of contact. 
After some trouble he constructed carbon helices for 
this purpose. Some of these have a resistance in 
their natural condition of 10 ohms, but when fully 
distended the resistance is upwards of 500 ohms, and 
a movement of ruth of an inch tending to open the con- 
volutions, makes a variation of 100 ohms or more. "These 
did not spark until the whole helix was heated to 300deg. 
or 400deg. F. The absence of sparking under heavy 
battery seemed to be a valuable feature for a telephone 
transmitter, as there should be an absence of ear-breaking 
"kicks." He devised an arrangement in which the helical 
carbon spring is permanently cemented to the diaphragm, 
and presses against the end of an adjusting screw, by 
which its tension can be regulated. The instrument was a 
success, not only was speech transmitted loudly, but the 
enunciation was so remarkably clear that he was led to seek 
some particular reason for this. He attributes it to the 
extreme lightness of the helix (generally less than one 
grain), to the elimination of electrodes or contacts, and the 
fact that each particle of the carbon, being in tension, 
prevents jamming of the surfaces. 


Paris Electric Railway.—The Conseil Municipal of 
Paris has recently approved the project for a tubular elec- 
tric railway from the centre of the city to the heights of 
Montmartre. The project is due to M. Berlier, engineer. 
It comprises a gigantic tube of cast iron five metres 
diameter (164ít.), the thickness of metal being 23 centi- 
metres (lin.) Within this tube, brilliantly lighted by 
electricity, a series of trains, each containing 50 passengers, 
at intervals of a few minutes, will be run at a speed of 20 
kilometres (123 miles) an hour. The system is admitted 
greatly superior to that of the cable tramway to Belleville, 
the working of which is very defective, and blocks instead 
of clearing the road. The central terminus of the new 
electric line would be beneath the block of buildings 
at the intersection of Rues Faubourg-Montmatre, 
Mauberge, and Lamartine. From there the line would 
run in a straight line up the Rae Muton to the Butte 
Montmartre, and descend with a slight bend to the Place 
Marcadet. This was originally to be the further terminus, 
but to serve the populous district of Clignancourt M. Berlier 
has carried the proposed terminus 500 metres further, to 
the intersection of Rues Champronnet, Duhesme, and 
Boulevard Ornons. Six stations will be installed— viz., at 
Carrefour de Chateaudun, Boulevard Roche Chouart, Place 


Saint-Pierre, Butte Montero. Place Marano. ani Carre- 
four Championnet. The last three will be open to the air; that 
at Saint-Pierre will be 20 metres below surface, served by 
hydraulic lifts. The method of traction proposed is peculiar, 
consisting of a combination of cable and electric traction. 
The cable, instead of being itself in motion, will be fixed, 
and the carriages will draw themselves along the cable, 
An electric motor placed on each car will drive a drum 
around which the hauling cable will pass, and will thus be 
capable of regulating their speed at will of the driver. 


The tube will contain two narrow railway lines for up and 


down traffic; the space between the rails will be so 
arranged as to be of normal gauge (Aft. 8jin.), so 
night the waggons of the ordinary lines can penetrate to 
the Central Markets by means of a connection with the 
present Ceincture and the future Metropolitaine line. The 
time taken from terminus to terminus, including the slowing 
to seven kilometres an hour up the hill, and all stoppages, 
will be eight to nine minutes only. The charge is fixed at 
20c. (2d.), the tickets including a return journey at any 
hour of the same day. 


French Physical Society.—The opening evening of 
the exhibition of the Société Francaise de Physique was a 
great success, everyone being pleased to witness a repeti- 
tion of Tesla's brilliant experiments by Dr. D'Arsonval, 
who has been able to simplify the apparatus required for 
experimental purposes. A large Ruhmkorff coil, supplied 
with current from a set of accumulators, had its secondary 
circuit connected to a condenser, the terminals of which 
were fitted with knobs. The condenser discharged itself, 
and this current was sent into a second Ruhmkorff placed 
in oil. The secondary of this was terminated by two 
knobs, between which the sparks of high frequency 
passed. The requisite frequency was obtained by the 
oscillation of the charge in the condenser circuit. 
All the experiments of Tesla were repeated with 
this apparatus — illumination of tubes at a distance, 
lighting lamps with one wire, and harmlessness of the 
current to the body. Prof. Elihu Thomson's magnetic 
rotation experiments were reproduced, and some toy three- 
phase current apparatus were exhibited. The Renard 
primary battery, used by the Government for their flying 
machine, was shown lighting lamps and driving motors. A 
simple controller for incandescent lighting consumption, 
by Maxime Laille, attracted attention by its simplicity and 
the surety of its action. MM. Richard Fréres had a large 
selection of their registering instruments. A new battery 
by Flavian Poudroux attracted attention, using zine, 
carbon, chlorhydrate of ammonia, and bichromate of 
potash, using both surfaces of amalgamated zinc, and 
giving four volts, 40 amperes; interior resistance, 
0-1 ohm, M. Branly reproduced his interesting experi- 
ments on the behaviour of insulators, A battery, 
galvanometer, and a cylinder of the insulating material 
are mounted in series, and the needle left at rest. A 
spark from a condenser some yards away influences the 
insulating properties of the body tested, as shown by a 
deflection of the needle, and becomes to some extent 
conductor until given a tap, when it recovers its normal 
insulation, The Maison Besson exhibited a specimen of 
the Giraud thermopile stove. This is about 5ft. high and 
2ít. 9in. diameter, The heat can be utilised for warming, 
besides which a current of four amperes at short circuit 
can be obtained. The E.M.F. at open circuit is 40 volts, 
but the output falls to two amperes at 20 volts in actual 
use; i& furnishes 960 watt-hours in 24 hours, allowing a 
service of 33 lamp-hours of 8-c.p. lamps. The consumption 
of coke is about a franc per 24 hours, so that the kilowatt- 
hour is taken to cost 10d. 
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Portsmouth.—A publie enquiry was held at Ports- 
mouth last week by Mr. Arnold Taylor, Local Government 
Board inspector, principally with reference to the applica- 
tion of the town to borrow £60,000 for electric lighting, 
The town clerk said the original application for power to 
borrow for electric lighting purposes was made on a scheme 
prepared by Mr, Shoolbred, but that part of the resolution 
was afterwards revoked, and a scheme prepared by Prof. 
Garnett was adopted. Prof. Garnett, in explaining his 
scheme, spoke of the large extent of the area of com- 
pulsory supply, and said that wherever the stations were 
placed the extent of mains would be at least one mile. 
Besides this, the ratepayers could compel extension. 
Consequently a system which would permit rapid exten- 
sion was required. This meant an alternating-current 
supply with a complete system of secondary mains in the 
districts of supply, with transformers situated in street 
boxes beneath the pavement. These could be placed 
opposite large premises, avoiding secondary street 
mains at these points. Ultimately there would be 
a transformer every 300 yards, while at first they could 
be few and far between. The high-tension current 
would never enter consumers' premises, and the loss 
due to transformers in every house would be reduced. 
As regards the station, it was proposed to occupy 
the site of the old amphitheatre opposite the Camber. The 
advantages of this site were that steam colliers could be 
unloaded immediately opposite the central station, and 
that sea-water could be obtained for condensing. The coat 
of the entire scheme he estimated at £55,300, but it was 
advisable to obtain permission to borrow £60,000, so 
as to cover the purchase of meters, the making of 
consumers’ connections, and general working capital. 
Mr. B. C. Miller asked if Prof. Garnett had been engaged 
on similar work before, but Alderman Ellis said the Cor- 
poration and the Electric Lighting Committee were quite 
satisfied with Prof. Garnett's credentials, Mr. Miller said 
that as Mr. Shoolbred's report was carried and afterwards 
reported upon by Prof. Garnett, who drew up a further 
report only carried by the casting vote of the Mayor, 
he thought someone should be called in to report upon 
Prof. Garnett's scheme. Nearly all the schemes the 
Corporation had undertaken had proved failures, and he 
thought the higher cost of electric light would deter many 
from using the supply. The Mayor explained that his 
casting vote had been given, not as between high and low 
tension, but in favour of the matter being dealt with at 
once. He had been one of those who went to Bradford, 
and been delighted with what was seen there. But they 
found afterwards, not as the result of any communication with 
Prof, Garnett, but as the result of interviews with gentlemen 
who came down with the object of being engaged as engi- 
neers, that what was suitable to Bradford was not at all suit- 
able to Portsmouth. Prof. Garnett, in answer to questions, 
said he had full belief the scheme would repay capital with 
interest, and furnish some profit. As to turbo-electric 


generators, such as were proposed, they had stood the test 
admirably within his own experience, including a term of 
a | six months while the Newcastle Exhibition was in progress. 


He was in charge of the electric lighting of the exhibition, 
which was a larger undertaking than the scheme now 
proposed for Portsmouth. At 6d. a unit the electric 
light was making headway more and more every year, 
against gas at ls. 94d. per thousand feet. In the course 
oí further discussion, Mr. Manville, Prof. Garnett's asso- 
ciate as consulting engineer for the scheme, endorsed what 
the Professor had said, and Alderman Ellis said he was in- 
formed that the electric lighting company that was 
originally formed in Portsmouth had obtained orders for 
16,000 16-c.p. lamps. 
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THE CRYSTAL PALACE EXHIBITION. 


DIRECT-CURRENT DYNAMOS.—V. 
BY R. W. WEEKES, WHIT.SCH. 


The respective advantages of the different types of field 
magnets will need consideration under several headings, 
and I propose to treat each individual machine amongst 
those of similar type 

The principal e details to be considered in the 
design of good field magnets are that as little exciting 
power as possible shall be required, and that the 
armature reaction shall not have an injurious effect 
on the machine when working at full load. The 
ampere-turns on the armature can be considered in 
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the armature core. Hence in the large machine the 
larger air gap mitigates the offect of the cross turns 
somewhat. The back ampere-turns are produced by 
the current in the wire lying between the lines aa’, 50, 
Fig. 27. Their effect is simply to weaken the field, and 
hence they can be easily counteracted by compound 
winding, or some other method of increasing the field 
strength at full load. The symbols used in Fig. 27 may be 
new to some readers. The wires marked with a cross 
inside are those in which the currents flow up towards the 
paper, and in the others with the dot the current flows 
down. The small arrows denote the path along which a 
small north pole would be urged, and hence denote the direc- 
tion and sense of the lines of force. The way in which the 
armature reaction affects the induction at the edges of the 
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Holmes’ Dynamo. 


two parts—viz, the cross and back ampere-turns. The 
cross ampereturns are produced by the current in the 
wires lying under the poles and extending up to the 
lines marked aa’, b 0, Fig. 27. "These distort the field, and 
tend to cause lines of magnetic force round the dotted path 
shown. The effect is that the induction at the polar surface 
is no longer uniform, but is weaker than before at the edge 
of the po ole which the conductors approach, and stronger at 
the other edge. Consequently, the neutral axis is advanced, 
and the lead of the brushes has to be still further advanced 
to get sparkless running. 

e cross ampere-turns, as will be easily understood, 
increase with the size of the machine, and the distortion 
of the field becomes much more marked. It must 
not be forgotten that the distortion is proportional to 
the cross ampere-turns multiplied by the polar area 
and divided by the distance between the pole and 


poles can be readily seen by these arrows.: The neutral 
axis would be a little behind a line joining the points of 
brush contacta. 

Another electrical consideration should be considered — 
namely, that of magnetic leakage. This loss is caused by 
the magnetic lines of force leaking across from one part of 
the magnet to another, and hence not passing through the 
armature. In very badly-designed machines worked at the 
saturation point, this leakage causes a constant waste of 
power which is very considerable. With well-designed 
dynamos it can be reduced to from 15 to 30 per cent. of 
the useful induction through the armature, but cannot be 
completely done away with. 

The following figures, taken from Mr. Esson’s paper on 
* Some Points in Dynamo and Motor Design,” show what 
the leakage with the different types may be, but these 
values are high. 
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Name of machine. 


Field. 3 


, ; per cent. 
Edison- Hopkinson Two-pole upright type... Drum. ....... 32 
Siemens " 25 $$ owes OE Werben 30 
Phoenix ..... .. ...... T wo-pole inverted .. ...... 88 32 
„ Double horseshoe hori- 
zontal type  ............. i5 . 40 
Manchester ......... Manchester type ......... "— 49 
Victoria . Four-pole.. .................. Dise 40 
Ferranti ......... .. Double magnet, multi- 
polar 


Fro. 27. T A 
The question of the stray field has been taken up from 


the watehmaker's point of view by Mr. E. Edeer, of the 
Royal School of Science, and he has measured the strength 
of the magnetic field around most of the dynamos shown 
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the exciting coils, and the arrangement for attaching the 
magnets to the bed-plate. 

The Two-Pole Upright Type.— This make of field magnets 
was adopted in the first machines made by Edison, and 
perfected by the Drs. Hopkinson. They shortened the 
magnets and used the strong magnetic field, which has 
since proved to be the basis of all good designs. The ty 
has many advantages. The pull on the iron of the 
armature coil due to the want of magnetic balance tends 
to lift it, and hence relieves the weight on the bearings. 


Taunton Dynamo. 


The centre of rotation is low, and this fact much simplifies 
the arrangement of pedestals, etc. It also gives a special 
advantage for coupling direct to engines, as there is no 
need to pack the engine up on a high bed-plate. This saves 
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Ronald A. Scott's Dynamo. 


at work. The results of his researches will, I understand, 
be shortly published in a paper before the Physical Society. 


The mechanical design of the magnet is a very interesting 
problem, and I propose to consider the following chief 
points : the ease of manufacture, the method of winding 


valuable space in shiplighting yae by reducing the 
height. For these reasons several firms use this type of 
field for coupled plant, although it is not the type they use 
for belt-driven dynamos. The chief disadvantage is that 


it is not easy to prevent magnetic leakage through to the 
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bed-plate. The various methods used to prevent this will 
be considered for each individual machine. In one case, 
measured by Mr. A. S. Ives,* in an Edison machine of this 
type, the leakage was found to be as high as 40 per cent. 
essrs. J. H. Holmes and Co. are the first on the 
list of those who use this upright type of field. Their 
dynamo is exhibited coupled direct to a Browett-Lindle 
engine for shiplighting on the single-wire system. It will 
be seen in the list that this machine stands high both for 
weight and floor-space efficiency. The magnets are made 
of wrought-iron forging 10in. diameter, which fit into cast- 
iron pole-pieces and yokes. The special feature of the design 
is that all the machining required is circular, and can be 
done either in a lathe or a boring machine. The magnets 
rest on zinc sole-plates, and the whole of the frame and 
armature core is insulated from the bed to give special 
safety against leakage. This is not absolutely necessary, 
but when the single-wire system is used, making the ship 
the return, it is a wise precaution. The exciting coils are 
of circular section, and hence take much less time to wind 
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than coils of rectangular section ; also as a circle includes 

the largest area of any figure having an equal perimeter, 

a considerable saving of copper is effected. The bed-plate 

850 a longitudinal gap in the centre to reduce the magnetic 
age. 

The Newton Electrical Engineering Company have 
removed their dynamo of this type, of which I have given 
the particulars, on account of defects in the engine to 
which it was coupled, and replaced it by a smaller ship- 
lighting plant. he magnets were made of rectangular 
wrought-iron slabs mounted on a high sole-plate of brass, 
and were compound wound. The armature was of the 
Gramme ring type, but I understand that this firm will in 
future use the drum winding and the Kapp connectors in 
machines of this size. Although coupled direct, the second 
dynamo bearing was retained, and this accounts for the 
lower output per square foot of floor space. 

Messrs. Ronald Scott and Co. also show a coupled plant 
with this upright type of field magnets. It is being used 
every evening to supply the current for the whole of the 
search-light Abe carried out by this firm, and is often 

* Electrical World, March 2, 1892. 
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to be seen working above its nominal output, and then 
runs cool and sparkless, The magnets are very similar to 
those last described, and are mounted on a brass sole-plate. 
The bearings are made adjustable by means of a spherical 
surface on the bushes, as described before. In spite of the 
use of the fourth bearing the floor-space efficiency is good, 
and it will be seen that the useful induction in the magnets 
is not high. 

Messrs. Siemens Bros. and Co. have adopted this type 
of field for all the direct-coupled dynamos, and exbibit a 
number of them lighting different parts of the Exhibition. 
The dynamo of largest output is shown on their stall, but it 
is to be removed shortly to light an exhibition at Man- 
chester. It has most massive wrought-iron magnets, as 
will be seen from the list, and the armature is of unusual 
length. The armature winding is a speciality, there 
being three distinct sets of conductors and commu- 
tator segments, which are connected in parallel by the 
brushes. The brushes are made of four ordinary copper 
gauze brushes placed one above the other to give the 


Siemens Dynamo. 


necessary arc of contact and flexibility at the same time. 
The distorting effect of the armature must be very great 
with such a large current-volumes and polar surfaces, but 
the machines work wonderfully well. I was privileged to 
inspect a similar armature which was run at the Naval 
Exhibition last year, and the commutator bas not worn 
perceptibly with the six months’ work. All the machines 
are direct coupled to Willans engines, and in every case the 
second dynamo bearing has been deemed unnecessary. 
It is especially worthy of note how in these dynamos the 
output per weight falls with the increase of the total 
output. This is due in a certain degree to the fact that 
lower inductions are used in the larger machines, but 
is certainly a point in favour of 19135 machines. 
The bed 85 of these machines are specially designed to 
prevent leakage of the lines of force. The magnets are 
supported by gunmetal stays fixed on to the flat surface 
of the bars. The lower parts of the poles then come in 
a large gap in this bed-plate in such a position that the 
tendency for the lines to leak into the bed-plate is much 
reduced. These details can be seen in the ad joining block 
of the large machine made by Siemens Bros. and Co. 
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THE ALLGEMEINE COMPANY’S ELECTRIC 
TRAVELLING CRANE. 


We have already mentioned an application of electrical 
transmission of power by the Allgemeine Elektricitäts 
Gesellechaft of Berlin London house, Keys’ Electric 
Company, Limited) in an electrically-driven dock crane for 
the harbour quays at Hamburg. This installation we are 
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able to illustrate and describe in detail. 


It is worthy of 

attention, as it may be looked upon as a further atep 

toward the development of a new field of great importance 

to the extension of the transmission of electrical power. 

The travelling crane, which is y id of carrying about 2} 
0 


tons, was put in operation in November last for loading 
and discharging large ships, and it is interesting to note, 
with reference to the immediate prospect of the general 
adoption of electrical power to hoisting machinery, that it 


417 


has continued to work without interruption ever since, in 
spite of the unpropitious and wintry weather. 

The crane, as shown in the illustration, is constructed 
upon the now universally-acknowledged principle of the 
traversing crane, and stands upon a traversing framework, 
which is sufficiently high and wide to permit the 
under it of two lines of railway or waggon traffic, and it 
terminates alongside a goods shed, so as to pass the goods 
into and out of the latter. The dimensions and points of 


its construction are as follows: Safe load, 2,500 kg. (nearly 
5Ocwt.) ; total height of lift, 1375 m. (say, 45ft.); pro- 
jection of the jib—i.«, distance from the centre of the 
crane to the centre of the sling hook, 10°75 m. (3bft. oo ; 
vertical speed, lm. per second (197ít. per minute 
traversing speed, 2 m. per second (394ít. minute). 

In the construction of the crane it was deemed advisable 
that wire rope instead of a chain should be weed, and i 
the winding gear spur or heval - 
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for the sake of silent running. The handling of the crane 
was to be as far as possible like that of hydraulic or steam 
pu cranes in which it is possible to raiee or lower the 
oad during the traversing of the crane. The station also 
provides the light for the harbour, and was erected some 
time ago by the Allgemeine Elektricitäts Gesellschaft. 
The current is brought from the generating station 
through copper rods carried along the outside of the shed ; 


cables pass through the hollow pivot of the crane and | 


lead to the controlling gear. Around this pivot, which 
is seated in a turn-table, revolves the whole winding and 
traversing mechanism of the crane, protected by a cabin 
with windows and mounted upon an iron platform. Each 
set of these gears is entirely distinct, each having its own 
electromotor, and each being controlled by its own 
particular lever. 

The turning of the crane is effected by means of an 
electromotor which drives one of the three guide-wheels 
under the turn-table by worm gear. The worm spindle 
can be stopped at any moment by a powerful brake 


actuated by the steering lever when this is in its midway | 


position, thus the turning motion is controlled with pre- 
cision. To obviate all liability of damage to the spindles 
from the swiftly-rotating armature, an elastic coupling, a 
so-called “wire brush coupling,” is used, which acts when 
the brake is applied, permitting the coupled parts to glide 
past each other and allows the armature to come to rest 
after a few revolutions. For a similar reason, the above- 
mentioned guide-wheel, running on a smooth path, was 


chosen in place of a toothed rail and spur wheel; for | 


breakdowns were to be feared with the latter through the 
rapid turning of the long derrick. There is, however, always 


a means afforded to the driver of modifying the speed of | 


the crane, inasmuch as the motor is series-wound. Further, 
for this and the backward and forward traversing of the 
crane generally, a special controlling arrangement is now 
used similar to that on the tramway motors on the A.E.G. 
system. 

The 40-h.p. electromotor of the hoisting gear is shunt- 
wound and connected, like the above, by a wire brush 
coupling to a worm spindle, which has a powerful brake 
actuated by the respective controlling lever, as in the former 
case. The reversal of the direction of motion is also attained 
electrically, by reversing the armature current ; the starting 
resistance is switched off simultaneously with the move- 
ment of the controlling lever. This, in its mid position, 
entirely cuts off the current from the motor. By pulling 
the lever backwards the current flows first through the 
field magnete, then in increasing quantity through the arma- 
ture, while simultaneously the brake of the worm spindle 
is released and the load boris to ascend. On the other 
hand, if the lever is pushed over from the midway position 
in the forward direction the manipulations are the same, 
but before the armature receives its current the direction 
of motion is changed, and the whule hoisting gear now runs 
the opposite way, so that the lond descends. The worm 
now tends to drive the armature, but the shunt-wound 
motor does not permit it to force it beyond its normal 
speed, so then the armature acts as an electric brake, and 
sends the current back into the conductor instead of con- 
suming energy. 

Excellent as is the action of this electric brake, and 
although in comparison with other methods (water or 
steam) it shows a great saving—up to even 20 per cent., 
according to circumstances—a dangerously rapid descent 
of the load might take place in the event of a rupture of 
the circuit through this brake. To provide against such an 
accident, a second electric brake is furnished, which is equal 
to any possible contingency. Alongside the hoisting drum 
round which the wire rope is coiled, and connected to it, is 
a brake wheel, the brake blocks of which are so weighted 
that they would be permanently pressed against the brake 
disc, if there were not on the opposite side a powerful 
electromagnet to hold them back, so long as it is influenced 
by the passage of the main current. Any interruption of 
the main current makes this electromagnet inoperative, 
permits thereby the brake blocks to fall against the disc, 
and instantly grips the whole hoisting gear, thus preventing 
further motion. 

The advantages of this electric crane compared with 
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| pipes in a steam system, are unavoidable. 


steam cranes are very considerable. Firstly, the com- 
mercial efficiency of electric motors is on the whole higher 
than that of the steam motors of equal power hitherto 
employed on the Hamburg quays. With all other motors 
the efficiency falls off continuously from various causes, 
such as the difficulty of keeping pipe-joints tight. The 
current used by the electric motors remains always very 


nearly proportional to the demand of the moment, whereas 


similar economy is impossible with the direct-action steam 
cranes hitherto in use, because the principle of expansion 
is not brought to bear in these. Furthermore, a saving 
(amounting sometimes to nearly 20 per cent.) is effected 
through the return current when the load is taken off the 
crane, which is not obtainable in the case of steam power. 
Again, with an electric system having proper insulation, the 
degree of efficiency may always be calculated beforehand, 
while considerable losses through long steam-pipes, especially 
in winter, in consequence of the cooling in cylinders and 
Lastly, a 
properly constructed electric system requires few repairs, 
which are always so great an item with steam cranes. 

The crane has been working without a hitch for more 
than four of the least propitious months of the year, and 
has now been taken over by the dock authorities. The 
Hamburg harbour authorities may be congratulated on the 
outcome of their enterprise, and the Allgemeine Company 
upon the success assured by their skilful design and 
construction. 
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SINGLE-REDUCTION MOTORS.* 
BY GEORGE K. WHEELER. 


All practical street railway men appreciate the necessity 
of having a motor that shall have the greatest possible 
degree of self-protection from outside injury. This neces- 


| Sity was evident by the number and severity of the storms 


of the last few years, and it has been the aim of electric 
manufacturers to design a motor that would meet the 
requirements of ordinary street railway service, and so 


| constructed as to be perfectly protected within itself, and 


to reduce the number of wearing parts, reduce the weight 
of the motor, and construct a frame of such strength that 
breakage would be impossible, and to provide a more 
perfect magnetic circuit than that found in the double- 
reduction motors. The important problems to be solved in 
making a successful single-reduction motor are as follows : 


l. Electrical and mechanical simplicity. 
2. Slow speed and powerful torque. 
8. Protection of field and armature from dust and water. 
4. Accessibility of all parts of the motor so as to render 
it easy for repairs and adjustment. 
5. High commercial efficiency at all speeds and loads. 
6. Reduction of weight per horse-power developed with a 
view of lighting the load that must be carried at all times. 
7. Small expense of maintenance. 


There have been various types of single-reduction motors 
placed upon the market during the past 15 months, and I 
must say that some of them have not fulfilled the above 
requirements. It is my opinion that much better results 
are obtained with a two-pole single-reduction motor than by 
the four-pole, for the reason that it is much lighter, simpler 
in construction, has a smaller commutator, half the number 
of bobbins on armature, also half the number of brushes, 
and is much more economical to maintain. One of the 
leading electric manufacturers has produced a motor that I 
think meets all the requirements for ordinary street rail- 
way service; this motor is 15 h.p., weighs about 2,000lb. 
complete, including gear, pinion, and gear case. The motor 
frame is constructed of two castings of steel, clamped 
together by bolts at the front and back, the axle brasses 
being held between the two parts. The armature bearings 
are cast in one piece with the lower half of the frame, and 
are provided with «caps so that the linings may be 
inspected or renewed without disturbing the other parts of 
the machine. 

The frame is hinged together at the axle end, so that 
the upper half may be raised if desired. The lower half of 


* Paper read before the Chicago Electric Club, March 27, 1892. 
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frame is so constructed that it is perfectly waterproof up 
to the centre line of armature and axle bearing. All the 
metal in the frame forms a part of the maynetic circuit, 
and dead-weight is thereby avoided. The armature is a 
combination of the Gramme and Pacinotti type, and so 
constructed that it is entirely iron-clad. The iron core is a 
ring with projecting teeth solidly fastened to the shaft. 
The coils are wound beneath the teeth and firmly held in 
place by wooden wedges. It is not necessary with this 
form of armature to use the mica, insulating paper, canvas, 
and German silver bands. The winding is continuous, and 
all joints are made by electric weldings, no solder being 
used in any part of the armature. The winding is such 
that there is no crossing of wires, and as it is below the 
surface of iron core, it is protected from any mechanical 
injury. This form of armature permits of much less 
clearance between the armature and pole-pieces, and the 
smaller air gap materially decreases the magnetic resistance 
of the circuit. This certainly means less weight and less 
heating of the field spool, and that a smaller motor will 
perform more work on account of greater efficiency. The 
field coil (there being but one) is placed at the top of the 
motor, and in this position exerts upon the armature a 
solenoidal pull, so proportioned that under normal load the 
armature is lifted from its bearings. 

I have had an opportunity of inspecting a set of arma- 
ture bearings that had been in use upon a motor of this 
type for several months, and the tool marks in the bearings 
had not been scored with the exception of a small spot on 
the bottom and top of bearings, thus demonstrating that 
the wear on brasses is reduced to a minimum. The arma- 
ture pinion and axle gear are made of steel, of ample width 
of face, and are run on an oil-tight case in order to ensure 
free and continuous lubrication, and to exclude dust and 
grit. As to the exact life of gear and pinion thus enclosed 
I am unable to state accurately, but I know of siugle-reduc- 
tion motors that have been in operation since May 1, so 
enclosed and running in a light weight of grease, which up 
to the present time do not show wear of more than ,,S yin. 
It would certainly seem by this that the expense of main- 
taining the gear and pinion for two motors per car could 
not exceed 10.00dols. per year. 

The tendency of modern improvement in railway motors 
is to diminish the gearing, and I do not think that any- 
thing is to be gained over the double- reduction motor by 
placing two sets of gears and pinions one on each side of a 
single-reduction motor, as it not only increases the friction 
losses, but adds an additional weight to the motor, and if 
the motor frame and armature shaft are properly con- 
structed, there is no liability of straining or breaking either 
by reason of placing the gear and pinion on one side only. 
It is stated by a number of competent electrical engineers 
that the placing of one motor on a truck is ample for all 
ordinary street car service. By experience I have found 
that with & truck having but one motor attached to 
one axle, that the wheels on the axle to which the motor 
is attached do not break as quickly as the free wheel, and 
flate are thus formed on the free wheel on this account ; 
also that it is a difficult matter to ascend grades over 3 per 
cent., and that it is next to an impossibility to operate a car 
so equipped during the winter months. It is also advocated 
that the proper method isto gear a single motor to both axles, 
this, in my opinion, is open to serious objections. In 
gearing a single motor to two axles of a truck it is almost 
impossible to keep wheels perfectly true—that is, one set 
of wheels will perhaps wear more than the others on 
account of the variation in the quality of the iron ; and as 
soon as one set of wheels is in the slightest way different 
from the others, a bad action takes place between the 
driving gear and wheels, for the reason that one wheel is 
trying to run faster than the others, which, of course, 
naturally causes one set of wheels to be dragged along until 
that dietance has been overcome, and when the wheels 
start anew, the gears are in a short time thrown out of 
mesh with each other. It will be understood that 
in order to make a successful gear driven by a 
single motor, it is necessary that both sete of wheels 
travel with exactly the same speed over the rails, 
and that the truck on which the motor is mounted 


mesh with each other. In practice, this has been found 
almost impossible, especially where heavy work is required, 
and a large number of curves are to bs found, and also 
where the track is in bad condition, excepting possibly 
when the wheels on the truck are perfectly new, and track 
in good shape, and the curves very liberal, but it will be 
found if one set of gearing is disconnected, that it will 
require from 15 to 20 per cent. less power to operate. It 
is for these reasons that I believe the best results are 
obtainable by connecting a single motor to each axle of a 
truck. It may be argued thatthere istwice the liability forthe 
trouble where two motors are used, butexperience provesthat 
this is not exactly so, for by this method you obtain the 
proper traction and benefit of all wheels, and in case of 
extra load you have ample power to operate the car under 
all conditions of service, and in case of injury to any part 
of one motor, it can be disconnected and the car 
operated until an opportunity offers to make the necessary 
repairs. 

A single-reduction motor should be so constructed as to 
give the greatest possible distance between the bottom of 
the motor and the top of rail. With the best form of 
motors which have up tothe present time been constructed, 
the greatest distance obtainable between a 15-h.p. motor 
and top of rail is in. when placed on a wheel 30in. in 
diameter. I strongly recommend the use of larger wheels, 
either 33in. or 36in. in diameter. With a motor mounted 
on 36in. wheels, this will give a clearance of 73in., which 
is more than ample to clear ordinary track obstructions, 
and if the motor is thoroughly protected in its frame, it 
will not be necessary to use motor pans, which have been 
a necessary evil in connection with double-reduction motors. 

It may be stated that a car equipped with 36in. wheels 
require an excessive amount of current to operate, but this 
is not a fact. On a test which I made more than a year 
ago on a car equipped with 36in. wheels and a car equipped 
with 30in. wheels, the same motor equipment and car of 
same length and weight, operated over the same length 
of road on the same day and by the same man, total 
length of line being 16 miles, it was found that the car 
equipped with 35in. wheels required about $ h. p. more on 
an average than the car equipped with 30in. wheels, 
although the 36in. wheel car required more current in 
starting and climbing grades, but it would run longer on 
the level by momentum, and thus average up the current 
consumption. With the present form of single-reduction 
motors I think that the 33in. wheel is of ample size. 

On tests which have been made with the best types of 
single-reduction motors, they have been found to be from 
8 to 10 per cent. more efficient than the double-reduction, 
and are capable of attaining a much higher speed under 
various conditions of service. On a recent test which I 
made on an over-country road, being some 111 miles iu 
length, the car being 34ft. in length, and with 25 passen- 
gers, total weight of car being 23, 700lb., car equipped with 
double trucks having two 25-h.p. single-reduction motors to 
each car, the maximum speed attained was 32 miles per 
hour, this car climbing grades of 4 or 5 per cent. at the rate 
of 17 miles per hour, and on a car 16ft. in length, equipped 
with one 15-h.p. single-reduction motor, the maximum 
speed attained was 25 miles per hour on the level, and the 
car in climbing grades of 4 and 5 per cent. would not attain 
a speed of over five miles per hour. 

y the use of single-reduction motors the cost of main- 
tenance and operation will be greatly reduced on any road 
sò equipped for the reason that the number of parts have 
been greatly reduced from that of the double-reduction, 
and its efficiency greatly increased. I am of the opinion 
that the single-reduction has come to stay and will continue 
to force ita way to the front, and eventually supersede the 
double-reduction motor with which the earlier roads were 
equipped. 


Electric Stampers.—The Chicago post office has four 
electric stamping machines, each of which will stamp 
28,000 letters an hour. The four machines perform tbe 
work of 16 men, and stamp with very great clearneas. The 
United States Postal Department has contracted *— *^^ - 
these machines, which wil be * 


must be perfectly rigid so that the gear will at all times ! principal offices throughout 
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ST. PANCRAS. 


The ceremony of Wednesday last, informal though 
it may have been, is one deserving of more than 
passing record. The vestries of London are not 
usually regarded as progressive institutions ; in fact, 
their days are said to be deservedly numbered 
because bumbledom and backwardness are understood 
to be synonymous. But many a dark cloud has a 
silver lining, and it would often prove difficult for 
those who criticise bumbledom to do the work better, 
or to keep abreast of the times as well. Although 
it may not seem so, the very fact that the 


‘election of vestries claims little interest is one 


of the greatest proofs of general efficiency. 
Happy is the vestry that hath little history, but 
there are times when vestries, as well as larger 
constituencies, make history. St. Pancras is passing 
through such a time with its lighting projects. Most 
local authorities in and around London—all, in fact, 
except St. Pancras—have been satisfied to allow, 
more or less continuously, any private company to 
experiment, and, if possible, to prove the advan- 
tages of electric lighting. St. Pancras, on the other 
hand—with a far-sighted policy according to our 
opinion, with a temerity akin torashness in the opinion 
of many people—decided so far back as 1883 to keep 
the lighting in its own hands. In 1883, however, 
we in England had too little knowledge to satis- 
factorily instal central stations. The authorities of 
St. Pancras either knew of this ignorance or were 
duly advised to wait—and wait they did—till know- 
ledge came, and it was possible to ensure success. 
Proceeding under competent advice, that of Prof. 
Henry Robinson, the St. Pancras authorities ulti- 
mately proceeded with their first station, which has 
been satisfactorily completed, and, what is more to 
the point, its whole output is engaged. It was 
to commemorate this fact that the Electric Lighting 
Committee invited the members of the Vestry and 
other friends to visit and examine the station on 
Wednesday. 

It is, of course, ont of place here to describe 
the station, but we may say that it has been 
designed by Prof. Robinson to supply current 
for 10,000 incandescent 16-c.p. lamps for interior 
lighting, and ninety arc lamps of ten amperes for 
street lighting. The central station is entered from 
Stanhope-street, N.W., and occupies part of a 
freehold site of 21,000 square feet, acquired for 
£10,000 by the Vestry. The buildings consist of 
an engine-house 106ft. by 26ft., a boiler-house 
40ft. by 14ft. 6in., and various smaller rooms 
for testing, stores, etc., and an underground water- 
tank to hold 170,000 gallons. The five boilers are 
of the Babcock-Wilcox type, and supply steam to 
eleven Willans-Robinson triple-expansion engines. 
The engines are coupled direct to Kapp dynamos, built 
by Johnson and Phillips. The dynamos are six-pole 
continuous-current machines. Nine are wound for an 
output of 680 amperes, at pressures varying from 
112 to 130 volts. Official trials at Thames Ditton with 
the combined apparatus showed a steam consumption 
of 18°65lb. per electric horse-power per hour. The official 
trials of the boilers showed an evaporation of 9°7471b. 
of water per pound of coal, so that under the conditions 
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existing when these trials were made, the plant] 


combination—J4.e., the combination of boiler, engine, 
and dynamo—gave an electrical horse-power, or 746 
watts, for a consumption of 1:9134lb. of coal per hour. 
Under similar conditions, 1,000 watt-hours—the 
Board of Trade unit—means the consumption of 2:6lb. 
of coal. The arc lamps used are of the Brockie-Pell 
type, and, together with the standards on which 
they are placed, were supplied by Messrs. Johnson 
and Phillips. The supply of current from the 
station commenced on November 9th last year, 
so that within six months 
the full capacity of the station has been reached. 
This result is highly satisfactory. The  con- 
tinued existence of this station will help to 
solve many problems, not the least of which is 
whether local authorities should become their own 
producers or relegate their powers to private indivi- 
duals or companies. Prof. Robinson has it in his 
hands to influence them one way or the other to a 
large extent. The details of capital expenditure, of 
maintenance, and of income should be kept with 
the most rigid accuracy. In the heart of London, 
where initial cost is excessive, where coal, water, 
labour, and stores are as costly as in most places, 
if the production of electrical energy under the 
auspices of a local authority is satisfactory, no doubt 
many such authorities will follow the example. 
Great praise is justly due to Mr. E. Gibb, the clerk 
tothe Vestry, for the indefatigable labours he has gone 
through to bring about a consummation of this work, 
and he, with the Lighting Committee of the: Vestry, 


must be congratulated upon the success which has 


so far attended their efforts. 


SOUTH AMERICAN CABLE. 


Probably the most satisfactory investment that 
has for some time past been offered to investors is 
that of the South American Cable Company, whose 
prospectus appears in another column. It has 
become a well-recognised fact that cable property is 


one of the most stable that can be obtained. North 
America is connected with Europe by a large number | 


of cables, but South America has hitherto been inade- 
quately connected. Although troubles, political and 
otherwise, somewhat tend to keep back the progress 
of South America, there is not the slightest doubt 
but that the total volume of trade is a continually 
increasing one, and necessitates greater telegraphic 
facilities. This new cable will, so to speak, tap a 
new field. It will, besides connecting Europe, give 
a direct line from Africa. It will be constructed at 
a comparatively little cost. The capital is not 
watered like that of some of the older companies, 
so that a moderate return will give a fair dividend. 
The cable is to be laid by a firm of the greatest 
experience, and under engineers of the greatest 
ability. With the exception of the Pacific scheme, 
this is one of the links in the cable system which 
remains to be completed. It will be seen that 
several Governments are more or less interested in 
this cable, so that the estimated revenue given in 


of the opening 


THE NEW TELEPHONE COMPANY. 


The New Telephone Company, with offices at 
110, Cannon-street, is actively pushing its canvass 
for subscribers. As is well known, this company 
advocates the twin-wire system, and from experience 
gained at Manchester maintains that most of the 
evils besetting the system as now applied in London 
are thereby avoided. Both from a scientific and 
from a practical point of view the twin-wire system 
i8 that which approaches most nearly to perfection. 
The success of this company will gladden the hearts 
of those interested in traction work, for instead 
of one company catering for public patronage 
fighting another company also catering for public 
patronage, the various interests will not clash to 
anything like the same extent as do those of the 
existing telephone companies and the electric trac- 
tion companies in and around London. We shall 
now see what the National Company will do in the 
face of a competition which gives a better article at 
& lower price. The new company will take the first 
5,000 connections at £12. 12s. per annum, on a one, 
two, or three years’ agreement, and no subscriber 
will be asked to pay anything till 3,000 instruments 
are actually in connection through the exchange. 
After this number of instruments are connected, the 
subscriptions will be payable in advance for the 
ensuing year. 


CORRESPONDENCE. 


‘* One man's word is no man's word, 
Justice needs that both be heard." 


INCREASING THE SUPPLY. 


Sik,— Under the above heading, in your issue of the 
15th inst., you point out that the reluctance of would-be 


| consumers of electric energy in residential districts to have 


their houses wired and connected to the mains of electric 
supply companies in London, is mainly due to “the cost of 
outlay for the wiring and fittings”; that many hold their 
houses on short leases, and that often leases contain restric- 
tive clauses with respect to alteration of gas mains, etc., in 
favour of the landlord; and that the electric light 
fittings, as usually laid in a house, come under the heading 
of fixtures, and as such therefore become the property of 
the landlord on the expiry of the lease." 

I am interested in the formation of an electric light 
company, and have been brought face to face with these 
very difficulties. It is a small but busy country town we 
purpose lighting, and the tradesmen and other inhabitants 
are anxious to have the electric light. These, almost 
without exception, have incurred great expense in gas 


fittings, etc., and several have done so quite recently, 


therefore they hesitate to incur the expense of further 
outlay on wiring and fittings for electric light, although 
they are anxious to have tbe light, and the fact that the 
landlord's property would be increased in value at the 
tenant's expense makes them the more reluctant to ineur 
the necessary outlay. 

To meet this difücalty I propose to wire the houses and 
business premises free of cost to the customer, charging a 
rental to cover interest on the outlay, depreciation, and a 
small profit to the electric light company. When the 
company has been repaid the first cost, plus interest, etc., 
I then propose to reduce the rental to a nominal sum, to 
cover depreciation or maintenance, etc., and a small charge 
to uphold the company's claim to the property, which 
would really amount to profit. By this means consumers 
will be encouraged to come on and take the company's 

b 


the prospectus is not likely to be overstated, but | current, the company looking to : 
n 


more probably will be exceeded. 


mainly for its profit 
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favour amongst the inhabitants, who have largely promised 
to become consumers and to take shares, also, in the 
company. 

Now, of course, the question naturally arises, In what 
manner will the interests of the company be protected 
rune the landlord? The reply is, By Section 25 of the 

lectric Lighting Act, 1882, which states : 

“ Where any electric lines, meters, accumulators, fittings, 
works, or apparatus belonging to the undertakers are 
placed in or upon any premises not being in the possession 
of the N for the purpose of supplying electricit 
under this Act, or any license, order, or special Act, suc 
electric lines, meters, accumulators, fittings, works or appa- 
ratus shall not be subject to distress or to the landlord’s 
remedy for rent of the premises where the same may be, 
nor to be taken in execution under any process of a court 
of law or equity, or any proceedings in bankruptcy against 
the person in whose poseession the same may be.” 

Obviously, from the above the wiring and fittings, if 
carried out by the company in the manner I suggest, 


ig 


would remain the absolute property of the company or 
undertakers, and the landlord of the premises would have 
no lien or right over them, and the company would be free 
to remove the same at any time in accordance with the 
company's contract with the consumer. This, of course, 
applies only to such cases as do not contain the restrictive 
clauses, above referred to, in the leases. 

When the lease is so drawn as to require the permission 
of the landlord to alter the gas fittings and it is not worth 
the while of the tenant to trouble in the matter, because of 
the approaching expiry of the lease, and at the same time 
the tenant is desirous of having the electric light, and would 
become a consumer if the house were wired and connected 
to the company’s mains, in such case it might be worth the 
undertaker’s while to effect an understanding with the 
landlord to wire the house whereby the fittings, etc., would 
remain the property of the undertakers. The landlord 
would, in the majority of cases, see that the letting value 
of his house would be enhanced by having it fitted for 
electric light, and that he would have some guarantee 
that his bouse would not be torn to pieces through 
"he fittings, etc., remaining the property of the 


Ux 


EE 


undertakers, as it would be in the interest of the 
undertakers to allow the same to remain intact to secure 
the custom of the incoming tenant, who, of course, would 
be charged a rental for the use of the same. Thus, such a 
system would serve the interests alike of landlord, tenant, 
and undertaker, and it would most unquestionably conduce 
to a rapid growth of the electric lighting industry. 
Tuos. H. WILLIAus, A. M. I. C. E. 
London, S. W., April 21, 1892. 


COMBINED ENGINE AND DYNAMO. 


We illustrate herewith the combined engine and dynamo 
plant constructed by Ernest Scott and Mountain, Limited, 
and specially designed to conform to Admiralty require- 
ments for use on board warships or in places where space is 
limited. The engines for all sizes of plant, with the excep- 
tion of the smallest, are of the compound type, and are 
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Ernest Scott and Mountain's Admiralty Pattern Combined Engine and Dynamo. 


constructed for a working pressure of 160lb. to 200lb. per 
square inch, but they are capable of giving the full normal 
output at a pressure of 100lb. per square inch. The 
cylinders are of cast iron, lapped with sheet steel, and 
fitted with all necessary drain-cocks, relief valves, and 
indicator plugs. Steam is admitted to both cylinders by 
a double piston valve placed between the two cylinders and 
worked by one eccentric and rod from the crankshaft. 

The crankshafts, piston rods,  eccentric-rods, valve 
spindles, and front columns are of steel; all bearings are 
adjustable and of extra length, lined with white metal, and 
special lubricating arrangements are provided, so that the 
engine is capable of running continuously without atten- 
tion. The governor is placed upon the crankshaft, and so 
arranged that the speed can be adjusted whilst running. 

The dynamos have been designed to meet Admiralty 
requirements as regards heating, output, and speed ; they 
are compound wound and self-regulating. The field magnets 
are of the softest wrought iron, carefully annealed; the mag- 
net bobbins are wound in separate cases, so that they can be 
readily removed. The armatures are of Scott and Mountain’s 
special type, enabling them to be readily repaired in case of 
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Output in 


Type. watts: E.M.F. | Amperes.| Speed. 


Diameter | Diameter 
of H.P. 
cylinder. 


of L.P. | Stroke. | Length. 
cylinder. 
ft. in. 
5 6 0 
53 6 9 
6 7 6 
7 8 3 
8 9 0 
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Engines. 


accident, and providing perfect ventilation. The commuta- | the electrical energy is distributed by two currents alter- 


tors are made of hard-drawn copper segments, insulated 
with mica, and mounted upon gunmetal sleeves, so that the 
commutator can be removed bodily from the dynamo 
spindle if necessary. The brushholders are of gunmetal, 
with the firms improved hold-off catch and tension regulator. 


——— 1 
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Combined Engine and Dynamo—End View. 
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The engines and dynamos are mounted upon combination 
bed - plates, and coupled together, as illustrated, a tacho - 
meter being provided so that the speed can be watched and 
regulated. The accompanying table gives details of the 
combined plants. 
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A NEW SYSTEM OF ELECTRICAL DISTRIBUTION 
AND TRANSMISSION.* 


BY RANKIN KENNEDY. 


The art of distributing electrical energy for general con. 
sumption over cities and towns is at the present time 
` undergoing great developments, but cannot be said to have 
arrived at that stage at which electrical engineers can agree 
upon one system or common practice. Hence, in practice, 
we have many diverse systems. In some towns electrical 
energy is distributed by what is known as the low-pressure 
continuous-current system ; in other towns the system 
is that known as the alternating-current high-pressure 
system ; in some towns both systems are in use. 

To-night I wish to bring before your notice a new 
system, which has been called the duplex system, in which 


Paper read before the Institution of Engineers and Ship- 
builders in Scotland, 


nating in different phases—a system which supplies elec- 
trical energy for electromotive power ; for electric lighting, 
heating, electrotyping, and any other purposes for which 
electricity is used. 

In any comprehensive scheme for distributing electrical 
energy for sale in towns or cities, the following conditions 
govern the supply : First, the supply to consumers must be 
absolutely safe; second, the supply should be available at 
all times, at any place in the city or town, and for any 
purpose to which electricity can be applied; third, the 
generating machinery and plant must be all together at 
one place, under one control ; fourth, the supply should be 
available at the most distant districts of the city or town. 

Now, in an electrical distribution works there are three 
departments : First, the generating department, comprising 
buildings, boilers, engines, dynamo-electric generators and 
regulators: here the electricity may be said to be manu- 
factured out of the raw material—coal ; second, the distri- 
buting department, comprising main conducting wires, and 
branch wires for carrying and distributing the electricity 
to the consumers ; third, the consuming department, com- 
prising electric lamps, electromotors, and other appliances 
in which the energy of the electricity is expended or con- 
verted. We need not enter into any general considera- 
tions concerning the generating department; but, regarding 
the distributing department, it may be explained that 
therein lies the difference between the various systems, and 
I shall here for a few minutes briefly touch upon the laws 
relating to conductors of electricity. The units in which 
electricity is measured are—the volt the unit of pressure, 
the ampere the unit of current, the ohm the unit of resist- 
ance. The number of amperes a wire of a given sectional 
area can carry is limited ; the more amperes passed through 
a wire the more electrical energy is lost in heating the wire, 
and this loss rises rapidly as we increase the current, and 
it also rises directly as the length of the wire. 

Now, although the amount of current which can be 
carried in any wire is limited, yet the electrical energy 
which any wire can carry is unlimited, except by practical 
difficulties in the way of perfect insulation. The energy 
conveyed by a wire is equal to the current, C, multiplied 
by the pressure, E, and insulation alone limits the pressure; 
hence, with a very small wire, a very great amount of 
electrical energy can be carried by a very small current if 
the pressure is made very high. The amount of energy 
carried by a current is equal to E x C = W, or electrical 
energy. Now, suppose we have a wire of onetenth of a 
square inch in area, and one mile long, its resistance 0'5 ohms, 
to carry 100 amperes current; if we multiply the resistance 
of this wire by the current strength, 5 x 100 = 50 volts, 
that gives us the pressure required to push the 100 amperes 
through this mile of wire—in fact, it is the difference of 
pressure between the two ends of the wire, a fall of 50 
volts. The wire is joined toa generating dynamo at one 
end, and to 200=100-volt lamps at the other end half a 
mile away. Now, to get 100 volts at the lamps, we want 
(100 V +50=150), 100 for the lamps, and 50 for one mile 
of wire, so that we see that one-third of the pressure is lost 
in the wire alone in this case. This example shows clearly 
the loss of pressure in long conductors, and how serious the 
loss is with low pressures, being a third of the whole 
pressure. But these are not all the difficulties in 
working at low pressures. Suppose there are consumers 
at different parte of the wire, some nearer the dynamo and 
some farther away, it is obvious they shall each get a 
supply at different pressures and at variable pressures. 
Now, allow me to take another ' Tha nregsuro 
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at the dynamo was 150 volts, at the lamps 100 volts ; now, 
suppose we make the pressure at the dynamo 10 times 
greater, in thi3 case we would have 1,500 volts pressure at 
the dynamo end. By keeping the current the same, 100 
amperes, the loss of pressure in the wires would not be 
ter than it was when the dynamo pressure was only 

50 volte—that is, it would still, be 50 volte—we would 
therefore find 1,450 volts at the distant end. Now, 100 
ca sidus at a pressure of 1,450 volts would give energy 
sufficient to supply 2,900-50-watt incandescent lamps, and 
the loss in transmission is now only 50 volts = 3 per cent. 
of the whole. To put the matter briefly, with low pressure 
of 150 volts we can transmit power for 200 lamps to half- 
mile distance with a loss of 30 per cent.; with a moderately 
high pressure of 1,500 volts we can transmit power for 2,900 
lamps, half-mile distant, with a loss of only 3 per cent., 
using the same copper conductors in each case. If we work 
at low pressures, we must either have big losses in the wires 
or thick wires. These facts and figuresare, I admit, quite 
schoolboy knowledge nowadays; but I wish to ground my 
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SYSTEM OF ELECTRICAL DISTRIBUTION 


aa . 
SELF STARTING SYMCHWONISING MOTOR 
IRON- GLAD FOR SIMPLE ALTERNATING CURRENT 


arguments on the simplest facts, and these simple facts and 
fi govern the whole question of high v. low pressure 
ectrical distribution. 

Now, to save weight in the copper main conductors, it is 
obvious high pressures must be used ; but for safety to the 
consumer and for working lamps in single parallel the 
pressure is restricted to 100 volts, so that if we use high 

ressure in the mains we must reduce the pressures before 

elivery to the consumer. This is a most important point, 
and on it turns the whole question—continuous v. alter- 
nating currents. The continuous-current systems are 
worked at a low pressure, for the simple reason that if at a 
high pressure it is a very difficult and expensive prore to 
fedis to any other pressure; whereas with alternating 
currents the pressures can be cheaply, easily, and with 
certainty reduced, increased, or varied as you please. Hence 
alternating-current systems are always on the high-pressure 
system, and the high pressure is reduced to any other 
pressure by a simple apparatus called a transformer. 

For these reasons the high-pressure alternating-current 
system has been adopted to a much larger extent, all over 

e world, than the low-pressure continuous-current system. 
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But the simple alternating-current systems do not entirely 
meet the requirements. A simple alternating current 
cannot be converted into continuous currents, for which 
there is always a demand, except by an expensive and 
difficult process. It cannot charge accumulators, and it 
has not hitherto been very successful in driving electro- 
motors. 

At the present moment the state of the art of electrical 
distribution is this. We know that at high pressures very 
great amounts of electrical energy can be transmitted over 
long distances with no serious losses. We know that 
alternating currents can be transformed from high to low 
pressure, or from low to high pressure, just as we require 
them. A continuous current cannot be so transformed 
without moving machinery of an objectionable nature; 
therefore the operations of coutinuous currents are 
confined to low-pressure work. The simple alternating- 
current systems now in use are quite satisfactory in 
so far as they supply electricity for lighting purposes 
only, but if only lighting can be successfully carried on by 
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them, then it is obvious their sphere of usefulness is very 
limited. Electricity in continuous currents can be used for 
every purpose to which electricity can be applied, but it 
cannot easily be transformed in pressure. In this new 
system, which I shall endeavour to make clearly under- 
stood in this paper, the object is to combine the four 
essentials for a universally useful and extensive scheme of 
electrical distribution. The four essentials are: First, high 
ressure to carry the electricity long distances without 
ss second, alternating currents easily and safely trans- 
formed ; third, low pressure for distribution of electricity 
to consumers: fourtb, continuous-current supply derived 
from the high-pressure distribution main wires. 
These are the features of this new system. Referring to 
Fig. 1, a sketch map of Glasgow, the central or generatin 
lant is supposed to be stationed down about Yorkhil 
ub-stations for the supply to the various districts of the 
city are marked. off, as at Partick, City, St. Rollox, 
Bridgeton, Govan, and Tradeston. All these sub-stations 
draw their supplies of electricity through main wires 
at high pressure. The electricity is then reduced to low 
pressure, and distributed to consumer either as a con- 
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tinuous current or as an alternating current. The high- 
pressure feeders for the sub-stations are three wires 
carrying the electricity in two alternating currents. It is 
to be borne in mind that only these feeders are high 
pressure—on this system the sub-stations supply low 
pressure only, except to large consumers, these being 
treated as separate sub-stations. 

Now, to enable us at the sub-stations to derive low- 
pressure alternating currents, or low-pressure continuous 
currents, from the high-pressure feeders, it is necessary to 
use two-phase alternating currents—currents differing in 
phase by a quarter of a period of alternation. These can 
be combined to form a simple alternating current, and they 
can be converted into a practically continuous current. 
The two currents are rectified into unidirection currents, 
and these can be used together or separately, either as one 
continuous current or one alternating current. Referring 
to Fig. 2, the curved lines show us the various types of 
alternating currents. A is a simple alternating current; 
B, same rectified; C E, two currents in quadrature ; D, 
resultant line; C E, same rectified; D, resultant. The 
frequency of an alternating current is the number of ~, 
complete waves, per second. 


fig. $ 
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The transformer for alternating currents is a very simple 
arrangement, which, besides converting the current from 
high to low pressure, effectually cuts off the consumers from 
all connection with the high-pressure system, as shown by 
experiment. The rectifying commutators are driven by a 
synchronising alternating-current motor, now before me, 
and which is shown in Fig. 4. NS, in sectional rear, is 
an iron-clad alternator, having all the N poles at one side 
and all the S poles at the other side, all excited by one 
coi. The armature has two circuits, connected to a 
starting commutator, a, with a ring contact, b, joined to 
the junction of the two armature circuits, c, d, respectively, 
with brushes as shown in the diagram. It is a reversed 
alternator. Now the starting up of synchronous motors 
has always been a difficulty. fn this machine this difficulty 
has been met by using a commutator for starting up to 
synchronism. This commutator is then cut out of the 
circuit altogether. This motor has great power, is highly 
efficient, and governs perfectly ; the commutator flashes 
somewhat at starting, but only for a few moments. 

It may be here explained how the two alternating 
currente are. got which are in use to-night. There are 30 
E.P.S. accumulators downstairs; the continuous current 
from these is converted into two alternating currents in 
quadrature phase by means of an electromotor—which 
motor is a simple two-pole shunt-wound dynamo reversed. 
The alternating currents are collected from four rings on 
the motor shaft. Two of these rings are connected to dia- 
metrically opposite points of the commutator of the motor, 
and the other two are connected to two diametrically oppo- 
site points of the commutator at right angles to the first 
two. This arrangement converts the battery current into 
two alternating currents in quadrature. The highest 
frequency —. got by this arrangement is only about 18 
per second; the E.M.F. is about 60 volts. Under these 
conditions the synchronous motor is sometimes a little 
difficult to start, as it was designed for a frequency 
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of 80 —... per second, and 100 volts pressure. The 
transformer is simply an electromagnet, with two or 
more windings, and acts by induction. These trans- 
formers, C, D, in Fig. 3, receive the high - pressure 
alternating-currents at the sub-stations from high-prossure 
wires, and reduce it to low pressure—about 100 volte or 
thereby. The two currents are then passed through two 
rectifying commutators, which can be used for chargin 
accumulators and other purposes, and thereby are conve 
into two unidirection pulsating currents, a, b (see Fig. 3). 
We shall now start the motor. On the end of the motor 
where the pulley should be placed, two commutators are 
fitted, such as are shown in Fig. 3, for the purpose of 
rectifying the two quadrature currents, and combining 
them into one continuous current. (Experiment made 
showing this continuous current driving a small continuous- 
current electromotor). We can by this means obtain con- 
tinuous currents from the high-pressure supply of alter- 
nating currents sent out to the sub-stations. 


(To be continued. ) 


NOTES ON THE LIGHT OF THE ELECTRIC 
ARC.* 


BY ALEXANDER PELHAM TROTTER, B.A., MEMBER. 


It is apparent to intelligent observers, and well known to all 
electric light engineers, that the light of an arc lamp is not 
emitted uniformly in all directions. Photometrical measurements 
of arcs are generally expressed by a polar curve, the lengih of the 
radius vector representing the candle-power. Although a good. 
dealof work has been spent on this subject, the real meaning of 
the shape of these curves has not attracted much attention. 'They 
all exhibit the same characteristics, and it is easy to notice two 
distinct types of variation. One variation is found with arcs 
employing a large current, and consists in the emission of a small 
quantity of light in a direction above the horizon, the curve rising 
a little above the horizontal axis. Another type of variation is the 
narrowing of the whole curve, and the concentration of a large 
proportion of the light at an angle of about 40deg. or 50deg. wi 
the vertical. 

A rather complicated treatment of tbe subject has been made 
by M. Rousseaut with the object of finding a formula for the dis- 
tribution of the light. His treatment appears to be empirical, 
and having arrived at a formula, he does not appear to have recog- 
nised the practical meaning which it contains. 

It has been assumed by many 5 that the hollowing of the 
crater of the positive carbon tends in some unexplained manner to 
concentrate and throw the light downwards. It is evident that 
the lower, or negative, carbon intercepts a good deal of the light ; 
but there speculation appears to havestopped. A little considera- 
tion will show that the effect is precisely and identically the same 
as though the end of the positive carbon were flat. No tilting of 
an incandescent or other luminous surface can make it brighter ; 
and, on the other hand, if it is covered with a thin, imperfectly 
‘transparent layer, as in the case of the atmosphere of the sun, the 
edge will a less bright than the middle of the disc. The 
quantity of light emitted by an incandescent disc in any direction 
is proportional to the amount of surface visible from that direc- 
tion. This is to say, candle-power varies, then, as the cosine of 
the inclination. 

Cosines plotted as a polar curve give a circle passing through 
the pole. This theorem is not to be found in mathematical works, 
being much too easy and simple for those students who have got 
80 far as polar curves. The candle-power of the crater of an arc 
lamp, should, then, if plotted as a polar curve, coincide with part 
of acircle. Any deviation from the circle must have some cause, 
Two such deviations are observed, and their causes are easily 
recognised. 

An ideal continuous-current arc—in fact, any good one with 
first-rate carbons—has a uniform horizontal crater, and this gives 
no light in a horizontal direction, though a little may come from 
the hot sides of the carbon, especially if it is carrying a rather 
large current. No brightly incandescent surface is seen. The 
pointed negative carbon is seen in profile and some light is 
emitted by it. From what Prof. S. P. Thompeon and others 
have told us of the physics of the aro, it is very probable 
that the seat of the dissipation of ene is primarily at the 
surface of the crater. The negative carbon only becomes hot 
by being cooked in front of the crater. It is wasted, probably, 
by mere combustion ; and even this waste is reduced by the depo- 
sition, under some circumstances, of carbon transferred from the 
positive pole. The waste of the pore carbon is undoubtedly 
due to volatilisation. Prof. J. J. Thomson and others have shown 
that electrolysis is not necessarily confined to bodies in the liquid 
state, and it seems probable that the volatilisation of carbon at 
the crater, and its deposition, under certain conditions, on the 
negative carbon, is closely allied to electrolysis, the positive pole 
behaving as an anode, both in its wasting and in the fall of volta 


* Paper read before the Institution of Electrical Engineers, 
t La Lumière Electrique, vol. xxxvii., p. 415. 
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at its surface. The absorption of energy appears to be twofold. 

A certain quantity of heat is required to produce the change of 

state from solid to vapour, and a certain difference of potential 
must be required to produce the electrolysis. 

In one of the very interesting articles by M. Palax* in which he 
abstracts and compiles the work of numerous continental writers, 
he states, without giving his authority, that 85 per cent. of the 
light of an arc is emitted by the positive carbon, 10 per cent. by 
the negative carbon, and 5 per cent. by the flame of the arc. It 
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seems probable that in most casea the proportion of light emitted 
by the positive carbon is even greater than this. The word 
“arec” will be used in this paper as an abbreviation for arc lamp, 
and will not be used to denote the flame which plays between the 
carbons. The word “crater” will be used to denote that portion 
of the positive carbon which is at the highest degree of incandes- 
cence. This portion is generally well defined, the colour being 
uniform. The word ‘‘crater” will not be used to signify a 
hollowing of the carbon. 


E" Fi. 2. 
During the Antwerp Exhibition in 1885, M. Wybauw+ made 
a number of photometric measurements of arcs by difforent makers. 


The full curve in Fig. 1 represents the mean of a large number of 
observations made, no lees than 26 different arcs having been 
tested. The cosine of 60deg. being one-half, the area of the 
crater seen from this direction is one-half of that of the full circle ; 
the candle-power is one-half of that emitted by the crater ; and the 
length of the radius vector corresponding to 60deg. may be taken 
as the radius of the circle. The light due to the negative carbon 
is clearly shown as an excess above the circular curve; there is, 
indeed, nothing else to which it can be due, except the red-hot 
walls of the crater. 
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At about 60deg. the curve of candle-power begins to fall off, 
and this is due to nothing else than the shadow of the lower 
carbon which intercepts more and more of the light as we pass to 
smaller angles, until, if the carbons be of the same diameter, no 
light is thrown in & vertical direction. 

n considering the real meaning of the latter part of the curve, 
the author drew a number of views of a pair of imaginary carbons, 
projected at different angles. The elliptical area of the crater in 
each view was calculated, and he found that these areas, plotted 
as radii of a polar curve, gave a curve closely resembling the 


* La Lumière Electrique, vol. xxxvii., p. 410. 
t La Lumiére Electrique, vol. xxxvii., p. 414, and vol, xxvi., p. 58. 
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well-known candle-power curve of the arc. It follows that, if this 
be proved to be true by experiment, the candle-power per square 
millimetre of the crater is constant. The au communicated 
this result to Prof. S. P. Thompson, and asked if he would see 
whether actual experiment would confirm it. 

A series of very interesting experiments have been carried out 
at Finsbury Technical College by Mr. C. F. Higgins, senior 
student. A Planet lamp, taking eight or nine amperes, was first 
em loyed, and the first experimente showed that the light was 
undoubtedly proportional to the aros of the crater. | 3 
to carry out the experiments with greater accuracy, a 
lamp was required, and Messrs. J 99505 and Phillips kindly lent 
a Brockie-Pell lamp, taking 25 amperes. The following a tus, 
Fig. 2. was constructed by Mr. Higgins at the wor ps of 
Finsbury College, for the parposs of projecting an image of the 
arc: An arm adjustable on a horizontal axis, and provided with a 
clamping nut and graduted arc, carries ə lens and a mirror set at 
an angle of 45deg. with the direction of the ray of light falling 
on it, and reflecting the ray in a direction parallel with the axis 
of the radial arm. An image of the arc may thus be projected 
on a screen. As the radial arm is moved the image turns round, 
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but this does not interfere with the observations. An Ayrton- 
Perry photometer, slightly modified, was used to measure the 
light with a standard candle, and this was done by removing 
the projecting lens, and allowing the reflected beam to fall on the 
mirror of the photometer. When the lens was replaced, for the 
purpose of r the image, the mirror of the photometer 
was removed, the rest of the photometer remaining undisturbed. 
The image was received on a sheet of drawing-paper, and was 
amplified about 14times. The outline of the incandescent crater 
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Fica. G. 
was traced in pencil, and in some cases an outline of the carbons 
was drawn. The diameter of the carbons formed a standard for 
absolute measurements. Readings were taken at every N 
inclination. The area of the tracings was measured by a plani- 
meter. 

In the first experiments the absorption of the two mirrors was 
neglected, and the results are not, therefore, to be taken as candle- 
power. The mirror on the radial arm was of platinised glass, 
since an ordinary mirror gave a double image. The reflecting 
power was not good, though the image was clear. The areas were 
also measured to an arbitrary scale at first. Figs. 3 and 4 give 
rvations. The photometer readings 
are represented by circles, and the areas by triangles. A gno 
coincidence of both sets of observations with the well-known 

Figs. 5 and 6 are reproductions of the tracin 

It is rather difficult in many cases to estimate the relation 
between two polar curves by mere inspection, partly, perhaps, 
because they are so seldom used in practice. Two different curves 
may be drawn, the one through the photometer readings, and the 
other through the areas of crater; but owing to the difficult 
of arriving at accurate results on account of changes in the length 
of the arc, which greatly affect the inner part of polar curve, 
and the occasional indistinctness of outline of the enter, the errors 
of either set of readings are probably as great as their departure 
from the curve drawn freely among the two sets. 

Useful as it is to plot as a polar curve observations which relate 
to measurements taken at different angular directions, the rela- 
tion between the two sets of readings may be examined more 
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€ when they are plotted with rectangular co-ordinates, | EXPERIMENTS WITH ALTERNATE CURRENTS OF 


: A straight line cutting the axis at 100 c.p. seems 
to fit the resulte. This may be explained by the light which is 
emitted by the red-hot and glowing parts of the carbon. These 
were not included in the measurement of area ; the true crater 
only was measured. The author has been unable to carry out 
any complete experiments on the photometry of arcs ; the present 

is only a collection of notes on the subject, which is 
treated qualitatively, and not quantitatively. The measurements, 
for various reasons, were relative, and attempts were made on 
one occasion only to take direct readings in candle-power. The 
image of the crater at 60deg. was projected and traced, and 
measured by a planimeter. The mean of several fairly concordant 
readings was 20:8 square inches. The diameter of the image of 
the carbon was l7in. Its actual diameter was 0'6in. The image 
was therefore magnified 28:3 times. The real area of the crater 
was 0-025 square inch. The candle-power readings were taken 
at the same angle, and immediately after the tracing of the image 
in each case, being measured directly from the arc without reflec- 
tion. They were fairly concordant, and gave a mean of 1,065 
candles. At the maximum ition (about 45deg.) this would 
give about 1,400 candles. It follows, therefore, that the crater gave 
42,600 c.p. per square inch, or 64 c.p. per square millimetre. The 
amperes were 26, and volte 51. 

It is as impossible to raise carbon above the degree of incan- 
descence of the crater of the arc as it is to raise water above 
boiling point or ice above melting point.* No substance has yet 
being suggested for improving arc lamp carbons which is less 
volatile than carbon. ven the core of cored carbons, while it 
serves a very useful purpose in steadying the arc, is less brilliant 
than the rest of the crater. If a lower temperature than the 
normal incandescence be found at the crater, it is because the 
positive carbon is too large for the current. Under these circum- 
stances the arc generally flickers irregularly, and a highly incan- 
descent patch travels about over the surface of the crater. 

The large amount of light „ by the negative carbon 
raises the question, What becomes of it? it is evident that it 
strikes the lower carbon, and is probably converted into heat ; but 


since only about 10 per cent. of the whole radiation of an arc is in 
the form of light, f most of the cooking of the lower carbon ir 
done by mere heat. 

It is not difficult to reconstruct the shape of the carbons which 
must have given rise to the curve given in Fig l, but to do so ix 
nothing more than a geometrical exercise, and leads to no useful 
result. A similar relation obtains between the candle-power 
curve of an alternating-current arc and the shape of its carbons, 
but the use of alternating arcs is not common: the light is not, 
for outdoor purposes, thrown in a useful direction; it is difficult 
to prevent the arc from flickering round the carbons, and the 
give so much trouble from other causes that they are seldom worth 
using. 

Two other kinds of arc are the lighthouse and the search-light. 
A very elaborate set of experiments was carried out in 1878 at 
Chatham, under the direction of the Royal Engineers Committee, 
by Major R. Y. Armstrong, Lieutenant G. Bowker, Lieutenant P. 

‘ardew, Lieutenant L. Darwin, Lieutenant G. A. Carr, assisted 
by Lieutenant R. White and Captain Abney. Ten dynamos, six 
lamps, six projectors, and five kinds of carbons were tested : 
photometric measurements were made, and photographs were 
taken both facing the crater and at right angles to it. From the 
photographs the area of the crater could To determined. The 
candle-power per square inch seemed to vary in an indefinite way 
between 76,000 and 25,000 candles per square inch. 

The photographs taken from the side give a very good idea of 
the position of the carbons and the small obstruction of the nega- 
tive carbon when a search-light is properly arranged. Finding 


that so complete an examination of search-lights has been made, 


the author has not proceeded with the experiments which he had 
intended to carry out on this kind of lamp. He had some difficulty 
in finding this report, which was intended for Guvernment use 
only. e was allowed by Major R. Ruck to examine a copy 
at the Horse Guards, and on making application through him to 
the Inspector-General of Fortifications the report was allowed to 
be made public. Instead of attempting to abstract this very 
interesting research, the author has presented the copy to the 
library of the Institution. 


(To be continued.) 
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* 8. P. Thompson, Society of Arts, March 6, 1889. 
+ Prof. Marks, American Inst. Electrical Engineers, vol. vi. 


HIGH POTENTIAL AND HIGH FREQUENCY.* 


BY NIKOLA TESLA. 
(Continued from page 405.) 


When two wires, attached to the terminals of the coil, are set at 
the proper distance, the streams between them may be so intense 
as to produce acontinuous luminous sheet. To show this pheno- 
menon I have here two circles, C and c (Fig. 10), of rather atout 
wire, one being about 80 centimetres and the other 30 centimetres 
in diameter. To each of the terminals of the coil I attach one of 
the circles. The supporting wires are so bent that the circles may 
be placed on the same plane, coinciding as nearly as possible. 
When the light in the roem is turned off and the coil set to work, 
you see the whole apace between the wires uniformly filled with 
streams, forming a luminous disc, which could be seen from a con- 
siderable distance, such is the intensity of the streams. The outer 
circle could have been much larger than the present one; in fact, 
with this coil I have used much larger circles, and I have been 
able to produce a strongly luminous sheet, covering an area of 
more than one square metre, which is a remarkable effect with this 
very small coil, To avoid uncertainty, the circle has been taken 


Fic, 10.— Luminous Discs. 


smaller, and the area is now about 0°43 square metre. The 
frequency of the vibration and the quickness of succession of 
the sparks between the knobs affect to a marked degree the 
appearance of the streams. 


difference of potential, and the streams consists of distinct threads/ 
generally mingled with thin sparks, which probably correspond 
to the succeseive discharges occurring between the knobs. But 
when the frequency is extremely high, and the arc of the discharge 
produces & very loud but smooth sound—showing both that 
oscillation takes place and that the sparks succeed each other with 
great rapidity—then the luminous streams formed are perfect! 
uniform. To reach this result very small coils and jars of small 
capacity should be used. I take two tubes of thick Bohemian 
lass, about five centimetres in diameter and 20 centimetres long. 
n each of the tubes Islipa primary of very thick copper wire. 
On the top of each tube I wind a secondary of much thinner gutta- 
percha-covered wire. The two secondaries I connect in series, the 
rimaries preferably in UE arc. The tubes are then placed 
in & large glass vessel, at a distance of 10 to 15 centimetres from 
each 1 8 5 on insulating supports, and the vessel is filled with 
boiled-out oil, the oil reaching about an inch above the tubes. 


Lecture delivered before the Institution of Electrical 
Engineers ut the Royal Institution, on Wednesday evening, 
February 3, 1892. From the Journal of the Institution of 
Electrical Engineers. 


When the frequency is very low the - 
air gives way in more or less the same manner as by a steady : 


| 
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The free ends of the secondary are lifted out of the oil and 
ig parallel to each other at a distance of about 10 centimetres. 

he ends which are scraped should be dipped in the oil. Two 
four-pint jars joined in series may be aed to discharge through 
the primary. When the necessary adjustments in the length and 
distance of the wires above the oil and in the arc of discharge are 
made, a luminous sheet is produced between the wires which is 
perfectly smooth and textureless, like the ordinary discharge 
through a moderately exhausted tube. 

I have pur 
experiment. In trials of this kind the experimenter arrives at 
the startling conclusion that to pass ordinary luminous dis- 
charges through gases no particular degree of exhaustion is 
needed, but that the gas may be at ordinary or even greater 
pressure. To accomplish this a very high frequency is essential ; 
a high potential is likewise féuired: but this is à merely inci- 
dental necessity. These experimente teach us that in endea- 
vouring to discover novel methoda of producing light by the 
agitation of atoms, or molecules of a gas, we need not limit our 
research to the vacuum tube, but may look forward quite seri- 
ously to the possibility of obtaining the light effects without the 
use of any vessel whatever with air at ordinary pressure. Such 
discharges of very high frequency, which render luminous the air 
at ordinary pressures, we have probably often occasion to witness 
in nature. I have no doubt that if, as many believe, the aurora 
borealis is produced by sudden cosmic disturbances, such as 
eruptions at the sun’s surface, which set the electrostatic charge of 
the earth in an extremely rapid vibration, the red glow observed is 
not confined to the upper rarefied strata of the air, but the 
discharge traverses, by reason offits very high jfrequency, also the 


Fic. 11. —Phantom Streams. 


dense atmosphere in the form of a glow, such as we ordinarily 

roduce in a slightly exhausted tube. If the frequency were very 
ow, or even more so, if the charge were not at all vibrating, the 
dense air would break down as in a lightning discharge. Indica- 
tions of such breaking down of the lower dense strata of the air 
have been repeatedly observed at the occurrence of this marvellous 

henomenon ; but if it does occur, it can only be attributed to the 
undamental disturbances, which are few in number, for the vibra- 
tion produced by them would be far too rapid to allow a disruptive 
break. It is the original and irregular impulses which affect 
the instruments. The superimposed vibrations probably pass 
unnoticed. When an ordinary low frequency discharge is passed 
through moderately rarefied air, the air assumes a purplish hue. 
If by some means or other we increase the intensity of the 
molecular, or atomic, vibration, the yas changes to a white colour. 
A similar change occurs at ordinary pressures with electric 
impulses of very high frequency. If the molecules of the air 


around a wire are moderately agitated, the brush formed is reddish | 


or violet; if the vibration is rendered sufficiently intense, the 
streams become white. We may accomplish this in various ways. 
In the experiment before shown with the two wires across the 
room, I have endeavoured to secure the result by pushing to a 
high value both the frequency and potential ; in the experiment 
with the thin wires glued on the rubber plate, I have concentrated 
the action upon a very small surface—in other words, I have worked 
with & great electric density. 

A most curious form of discharge is observed with such a coil 
when the frequency and potential are pushed to the extreme 
limit. To perform the experiment, every part of the coil should 
be heavily insulated, and only two small spheres—or better still, 
two sharp-edged metal discs (d d, Fig. 11) of no more than a few 
centimetres in diameter—should bo exposed to the air. The coil 


sely dwelt upon this apparently insignificant | 


| conclusions of interest. 


here used is immersed in oil, and the ende of the secondary reachi 
out of the oil are covered with an air-tight cover of hard rubber 
great thickness. All cracks, if there are any, should be carefully 
stopped up, so that the brush discharge cannot form anywhere 
except on the small spheres or plates which are exposed to the air. 
In this case, since there are no large plates or other bodies of 
capacity attached to the terminale, the coil is capable of an ex- 
tremely rapid vibration. The potential may bo Fained 3 è 
as far as TP experimenter judges proper, the rate of change of the 
primary current. With a coil not widely differing from the 
resent, it is best to connect the two primaries in multiple aro ; 
but if the secondary should have a much greater number of turns, 
the primaries should preferably be used in series, as otherwise the 
vibration might be too fast for the secondary. It occurs under 
these conditions that misty white streams break forth from the 
edges of the disc and spread out phantomlike into space. With 
this coil, when fairly well produced, they are about 25 to 30 
centimetres long. When the hand is held against them, no sensa- 
tion is produced, and a spark, causing a shock, jumps from the 
térininal only upon the hand being brought much nearer. If the 
oscillation of the primary current ia rendered intermittent by some 
means or other, there is & corresponding throbbing of the streams, 
and now the hand or other conducting object may be brought in 
still greater proximity to the terminal without a spark being caused 
to jump. Among the many beautiful phenomena which may be 
produced with such a coil, I have here selected only those which 
appear to possess some features of novelty, and lead us to some 
One will not find it at all difficult to 
produce in the laboratory by means of it many other phenomena 
which appeal to the eye even more than these here shown, but 
present no particular feature of sarge 
+ Early experimenters describe the display of sparks produced 
by an ordinary large induction coil upon an insulating plate 
separating the terminale. Quite recently Siemens performed 
some experiments in which fine effecte were obtained, which 
were seen by many with interest. No doubt large coils, even if 
operated with currente of low frequencies, are capable of pro- 
ducing beautiful effects. But the largest coil ever made could 
not, by far, equal the magnificent display of streams and sparks 
obtained from such a disruptive discharge coil when properl 


| adjusted. To give an idea, a coil such as the present one will 
| cover easily a T iig of one metre in diameter completely with 


the streams. The best way to perform such experimenta is to 
take a very thin rubber or a glass plate and glue on one side 
of it a narrow ring of tinfoil of very large diameter, and on the 
other a circular washer, the centre of the latter coinciding with 
that of the ring, and the surfaces of both being preferably equal, 
so as to keep the coil well balanced. The washer and ring should 
be connected to the terminals by heavily insulated thin wires. 
It is easy in observing the effect of the capacity to produce a 
sheet of uniform streams, or a fine network of thin silvery 
threads, or a mass of loud brilliant sparke, which cover completely 
the plate. 

Since I have advanced the idea of the conversion by means of 
the disruptive discharge, in my paper before the American 
Institute of Electrical Angi at the beginning of the past 
year, the interest excited in it has been considerable. It affords 
us a means for producing any potentials by the aid of inexpensive 
coils operated from ordinary systems of distribution, and—what is 
perhaps more appreciated —it enables us to convert currente of 
any frequency into currents of any other lower or higher 
frequency. But its chief value will perhaps be found in the help 
which it will afford us in the investigations of the phenomena of 
phosphorescence, which a disruptive discharge coil is capable of 


| exciting in innumerable cases where ordinary coils, even the 


largest, would utterly fail. Considering its probable uses for 
many practical purposes, and its possible introduction into labora- 
tories for scientific research, a few additional remarks as to the 
construction of such a coil will, perhaps, not be found super- 
fluous. It is, of course, absolutely necessary to employ in such 
a coil wires provided with the best insulation.: Goed coils may 
be produced by employing wires covered with several layers of 
cotton, boiling the coil a long time in pure wax, and cooling 
under moderate pressure. The 1 of such a coil is that 
it can be easily handled, but it cannot probably give as satisfactory 
results as a coil immersed in pure oil. Besides, it seems that the 
presence of a large body of wax affects the coil disadvantageously, 
whereas this does not seem to be the case with oil. Perhaps it is 
because the dielectric losses in the liquid are smaller. I have 
tried at first silk.covered and cotton-covered wires with oil 
immersion, but I have been gradually led to use guttapercha- 
covered wires, which proved most satisfactory. Guttapercha 
insulation adds, of course, to the capacity of tho coil, od. this, 
especially if the coil be large, is a great disadvantage when 
extreme frequencies are desired ; but, on the other hand, gutta- 
percha will withstand much more than an equal thickness of oil, 
and this advantage should be secured at any price. Once the coil 
has been immeraed, it should never be taken out of the oil for 
more than a few hours, else the guttapercha will crack up and 
the coil will not be worth half as much as before. Guttapercha is 
probably slowly attacked by the oil, but after an immersion of 
eight to nine months I have found no ill-effecte. I have obtained 
in commerce two kinds of guttapercha wire: in one the insulation 
sticks tightly to the metal, in the other it does not. Unless a special 
method is followed to expel all air, it is much safer to use the firat 


| kind. I wind the coil within an oil tank so that all interstices are 
| filled up with the oil. 


Between the layers I use cloth boiled out 
thoroughly inoil, calculating thethicknessaccording tothe differenoe 
of potential between the turns. There seems not to be a very t 
ditlerence whatever kind of oil is used; I use paraffin or lin eed oil. 
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To exclude more perfectly the air, an excellent way to proceed, 
and easily practicable with small coils, is the following : Construct 
a box of hard wood of very thick boards which have been for a long 
time boiled in oil. The boards should be so joined as to safely 
withstand the external air pressure. The coil being placed and 
fastened in poeition within the box, the latter is closed with a 
strong lid, and covered with closely-fitting metal sheet, the jointe 
of which are soldered very carefully. On the top two small holes 
are drilled, passing through the metal sheet and the wood, and in 
these holee two small glass tubes are inserted and the jointe made 
air-tight. One of the tubes is connected to a vacuum pump, and 
the other with a vessel containing a sufficient quantity of boiled- 
out oil The latter tube has a very small hole at the bottom, and 
is provided with a stop-cock. When a fairly good vacuum has 
been obtained, the stop-cock is opened and the oil slowly fed in. 
Proceeding in this manner, it is impossible that any big bubbles, 
which are the principal danger, should remain between the turns. 
The air is most completely excluded, probably better than by 
boiling out, which, however, when guttapercha-coated wires are 
used, is not practicable. For the primaries I use ordinary line 
wire with a thick cotton coating. Strands of very thin insulated 
wires properly interlaced would, of course, be the best to employ 
for the primaries, but they are not to be had. In an experimental 
coil the size of the wires is not of great importance. In the coil 
here used the primary is No. 12, and the secondary No. 24 Brown 
and Sharpe W.G. wire; but the sections may be varied consider- 
ably ; it would only imply different adjustments, the results 
aimed at would not be materially affected. 

I have dwelt at some length upon the various forms of brush 
discharge because, in studying them, we not only observe pheno- 
mena which please our eye, but also afford us food for thought, 
and lead us to conclusions of practical importance. In the use of 
alternating currents of very high tension, not too much precaution 
can be taken to prevent the brush discharge. Ina main convey- 
ing such currents, in an induction coil or transformer, or in a 
condeneer, the brush discharge is a source of great danger to the 
insulation. In a condenser especially the gaseous matter must be 
moet carefully expelled, for in it the charged surfaces are near 
each other, and if the potentials are high, just as sure as a weight 
will fall if let go, so the insulation will give way if a single gaseous 
bubble of some size be present, whereas, if all gaseous matter were 
carefully excluded, the condenser would safely withstand a much 
higher difference of potential. A main conveying alternating 
currents of very high tension may be injured merely by a blow- 
hole or small crack in the insulation, the more so as a blow-hole 
is apt to contain gas at low pressure; and as it appears almost 
impossible to completely obviate such little imperfections, I am 
led to believe that in our future distributions of electrical energy 
by currents of very high tension, liquid insulation will be used. 
The cost is a great drawback, but if we employ an oil as an 
insulator, the distributions of electrical energy with something 
like 100,000 volts, and even more, become, at least with higher 
frequencies, so easy that they could be hardly called engineering 
feats. With oil insulation and alternate-current motors trans- 
missions of power can be effected with safety, and upon an 
industrial basis, at distances of as much as a thousand miles. 

A peculiar property of oils, and liquid insulation in general, 
when subjected to rapidly changing electric stresses, is to disperse 
any gaseous bubbles which may be present, and diffuse them 
through its mass, generally long before any injurious break can 
occur. This feature may be easily observed with an ordinary 
induction coil by taking the primary out, plugging up the end of 
the tube upon which the secondary is wound, and filling it with 
some fairly transparent insulator, such as paraffin oil. A primary 
of a diameter something like six millimetres smaller than the inside 
of the tube may be inserted in the oil. When the coil is set to 
work, one may see, RE from the top through the oil, many 
luminous pointe—air bubbles which are caught by inserting the 
primary, and which are rendered luminous in consequence of the 
violent bombardment. The occluded air, by ite impact against the 
oil, heats it; the oil begins to circulate, carrying some of the air 
along with it, until the bubbles are dispersed and the luminous 
points disappear. In this manner, unless large bubbles are 
occluded in such way that circulation is rendered impossible, a 
damaging break is averted, the only effect being a moderate 
warming up of the oil. If, instead of the liquid, a solid insulation, 
no matter how thick, were used, a breaking through and injury of 
the apparatus would be inevitable. 

The exclusion of gaseous matter from any apparatus in which 
the dielectric is subjected to more or less rapidly changing electric 
forces is, however, not only desirable in order to avoid a possible 
injury of tbe apparatus, but also on account of economy. Ina 
condenser, for instance, as long as only a solid or only a liquid 
dielectric is used, the loss is small; but if a gas under ordinary or 
small pressure be present the loss may be very great. Whatever 
the nature of the force acting in the dielectric may be, it seems 
that in a solid or liquid the molecular displacement produced by 
the force is small: hence the product of force and displacement is 
rae ioeie, unless the force be very great; but in a the 
dis ment, and therefore this product, is considerable ; the 
molecules are free to move, they reach high speeds, and the 
energy of their impact is lost in heat or otherwise. If the gas be 
strongly compressed, the displacement due to the force is made 
smaller, and the losses are uced. 

In moet of the succeeding experimente I prefer, chiefly on 
account of the regular and positive action, to employ the alter- 
nator before referred to. This is one of the several machines 
constructed by me for the purposes of these investigations. It 
has 384 pole projections, and is capable of giving currente ofa 
frequency of about 10,000 per second. "This machine has been 


illustrated and briefly described in my first paper before the 
American Institute of Electrical Engineers, May 20th, 1891, 
to which I have already referred. A more detailed descrip- 
tion, sufficient to enable any engineer to build a similar 
machine, will be found in several electrical journals of that 
period. The induction coils operated from the machine are rather 
small, containing from 5,000 to 15,000 turns in the secondary. 
They are immersed in boiled-out linseed oil, contained in wooden 
boxes covered with zinc sheet. I have found it advantageous to 
reverse the usual ition of the wires, and to wind, in these coils, 
the primaries on the top; this allowing the use of a much bigger 
primary, which, of course, reduces the danger of ororo aling, and 
increases the output of the coil. I make the primary on each side 
at least one centimetre shorter than the secondary, to prevent the 
breaking through on the ends, which would Parey occur unless 
the insulation on the top of the secondary be very thick, and this, 
of course, would be disadvantageous. When the primary is made 
movable, which is necessary in some experiments, and many times 
convenient for the purposes of adjustment, I cover the second 
with wax, and turn it off in a lathe to a diameter slightly smaller 
than the inside of the primary coil. The latter I provide with a 
handle reaching out of the oil, which serves to shift it in any 
position along the secondary. 

I will now venture to make, in regard to the general manipula- 
tion of induction coils, a few observations bearing upon points 
which have not been fully appreciated in earlier experiments 
with such coils, and are even now often overlooked. The 
secondary of the coil possesses usually such a high self-induc- 
tion that the current through the wire is 3 and 
may be so even when the terminals are joined by a conductor 
of small resistance. If capacity is added to the terminals, the 
self-induction is counteracted, and a stronger current is made 
to flow through the secondary, though its terminals are insulated 
from each other. To one entirely unacquainted with the 

roperties of alternating currents nothing will look more puzzling. 

his feature was illustrated in the experiment performed at 
the beginning with the top plates of wire gauze attached to 
the terminals and the rubber plate. When the plates of wire 
gauze were close together, and a small arc passed between 
them, the arc prevented a strong current to pass through 
the secondary, because it did away with the capacity on the 
terminals ; when the rubber pee was inserted between, the 
capacity of the condenser formed counteracted the gelf-induction 
of the secondary, a stronger current passed now, the coil performed 
more work, and the discharge was by far more powerful. The 
first thing, then, in operating the induction coil is to combine 
capacity with the secondary. to overcome the self- induction. If 
the frequency and potentials are very high, gaseous matter should 
be carefully kept away from the charged surfaces. If Leyden jars 
are used, they should be immersed in oil, as otherwise considerable 
dissipation may occur if the jars are greatly strained. When high 
frequencies are used, it is of equal importance to combine a con- 
denser with the primary. One may use a condenser connected to 
the ends of the primary or to the terminals of the alternator, but 
the latter is not to be recommended, as the machine might be 
injured. The best way is, undoubtedly, to use the condenser in 
series with the primary and with the alternator, and to adjast ita 
capacity so as to annul the self-induction of both the latter. The 
condenser should be adjustable by very small steps, and for a finer 
adjuetment a small oil condenser with movable plates may be used 


conveniently. 
( To be continued. ) 


INSTITUTION OF CIVIL ENGINEERS. 


ELECTRICAL MEASURING INSTRUMENTS. 


At the ordinary meeting on Tuesday, the 26th of April, when 
the chair was occupied by the president, Mr. George Berkley, the 

per read was on ‘Electrical Measuring Instruments,” by 
Mr. James Swinburne. 

The rapid development of electric lighting had called into exist- 
ence a number of measuring instruments designed expressly for 
the use of electrical engineers. This paper consisted, mainly, of a 
critical description of these instruments. 

Although voltmeters and ampere-meters generally differed in 
their windings only, it was advisable to design voltmeters to 
read clearly over a small part of their scale, while ampere- 
meters should be equally legible throughout the whole of their 
ranges. All voltmeters and ampere-meters should be direct- 
reading ; turning milled heads and coefficients were not admis- 
sible in modern electric light instruments. Voltmeters should 
Absorb as little power as posse, as every watt taken was 
equal to the interest on £1. Horizontal dials and suspension 
fibres or compass-points were to be avoided. The simplest 
soft-iron instruments contained a small needle inside a coil. 
The needle tended to 5 itself in the axis E the coil, er 
torque being opposed by gravity or springs. Instruments o 
this type had been made ee Miller, Cromptca, Statter, Lord 
Kelvin, and others. In Cunynghame's form the solenoid had 
an iron core. In the Schuckert, Walsall, Evershed, and Hart- 
mann and Braun instruments, the soft-iron needle moved 
laterally into a stronger field, the field being modified by 
suitable fixed iron cores. The attraction of a solenoid upon a 
small soft-iron core was utilised in volt and ampere meters by 
Lord Kelvin, Kohlrausch, and Dolivo-Dobrowolsky, and Ayrton 
and Perry. The inventors last named employed their twisted 
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strip to give large readings. Messrs. Crompton and Kapp in 
England, and Elihu Thomson in America, had made instruments 
whose readings depended on the relative intensity of field pro- 
duced by solenoids with and without iron cores. 

Permanent magnets fell into undeserved disrepute a few years 
ago; but it was now more generally realised that they could be 
safely employed in instruments of the highest class. Carpentier 
and Ayrton and Perry used permanent nets for providing a 
constant controlling field in 1881, but Lord Kelvin’s lamp-counter 
was one of the few survivors of this class. Instruments with 
permanent needles were made by Paterson and Cooper, Latimer 
Clark, Muirhead, and Co., and Siemene. The moving coil was 
used in Weston's instruments alone, though the Deprez-D'Arsonval 
capaci iaa! might also be called an electric light instrument. 

he Weber dynamometer survived in the Siemens dynamometer 
and in Lord Kelvin’s balances. The Cardew and one form of 
the Ayrton and Perry instrument depended on the expansion 
of a fine platinum iridium wire heated by the current to be 
measured. 

Electrostatic voltmeters were made by Lord Kelvin and Swin- 
burne and Co. 

The meter was by far the most important instrument, as the 
whole profit or loss of a station depended on its accuracy. The 
accuracy of a meter, within 1 per cent. or so, should be guaranteed, 
as a very small error made a large variation in the profits of a 
station. Tho chief faults in commercial meters, besides inaccuracy, 
were: (1) Not starting until a large load was on; (2) absorbing 
power in shunt circuite ; (3) absorbing power in the main circuit 
and reducing the light of the lamps; (4) getting out of order 
through the use of mercury ; (5) needing frequent winding up; 
(6) wearing out through rapid movement of working parts; (7) 
stopping on account of insects or damp ; (8) costliness. 

'hemical meters have been used by Edison abroad, and by 
Wright in this country. 

The majority of meters consisted of motors driving brakes of 
various kinds. The laws governing the brakes commonly used 
were not very well understood, and some forms of motor-meter 
appeared to be inaccurate. Faure first used one-turn motor- 
meters, and he had been followed by Ferranti, Edison, Borel, 
Miller, Teague, Perry, Weston, Hookham, Hartmann and Braun, 
and many others. he Ferranti meter for direct currents had 
& permanent field and an armature in the main circuit. Fluid 
friction regulated the speed. The Hookham meter had a per- 
manent field magnet and an armature of several turns with a 
double commutator dipping into mercury, and a Foucault-current 
brake. The Hartmann and Braun had a one-turn armature, 
arranged as in Faraday's disc experiment. The Perry meter 
had a one-turn, or disc armature, completely submerged in 
mercury, and a very efficient Foucault-current brake. Joule 
meters, or wattmeters as they were often called, had the dis- 
advantage of wasting power, and this might outweigh any 
benefits due to extra accuracy. In the Thomson-Houston meter 
the field was produced by coils in the main circuit, while the 
armature of high resistance was in shunt. Magnetic Foucault- 
current brakes were employed. The Hummel meter was on the 
same principle, but had an electromagnetic brake which converted 
it into a coulomb-meter. The Shallenberger alternating-current 
meter had a small double-current motor, the rotation of which was 
retarded by an air-brake. The Wright meter depended on a 
different form of alternating-current motor. The Ayrton and 
Perry clock meter had been put into commercial shape by Aron, 
and was one of the most successful types. Two clocks were 
connected by differential gear. One was made to keep bad time, 
gaining or losing according to the current. The differential gear 
registered the difference caused. 

A numerous class of meter consisted of a wattmeter or ampere- 
meter with a clock and feeling mechanism. The various 
mechanical methods of carrying out this idea were numberless, 
and did not need separate description. Meters of this class had 
been brought out by the Brush Company, Brillié, Cauderay, 
Fraser, Hartmann and Braun, Lord Kelvin, Siemens, and many 


others. 
The only form of heat.engine meter that had been develo 
was that due to Forbes. The main current heated a small coil of 


wire, and the draught of hot air produced rotated a small pro- 
peller windmill, aud. this worked the index train. 

The discussion upon the above communication was commenced, 
and it was stated that it would be continued on Tuesday, May 3— 
when, in consequence of other arrangements, it must be concluded, 
and when there will be a ballot for three members, 29 associate 
members, and one associate. 

The remaining ordinary meetings on May 10, 17, and 24 will be 
occupied with the reading and discussion of papers on ''The 
Distribution and Measurement of Illumination," b Mr. Alex. P. 
Trotter, and on ‘‘The Measurement of High Temperatures,” by 
Prof. W. C. Roberte-Austen. The annual general meeting will 
fall this year on Tuesday, the 31st. of May, when the report of 
the council on the state of the institution will be presented, and 
the election of the council and officers for the ensuing year will 
take place. 


Manchester. — Messrs. Maunsell, Mercier, and Co., electrical, 
gas, and sanitary engineers, having been appointed district repre- 
sentatives of the Wenham Company, Limited, electrical, gas, and 
ventilating engineers, of London, have taken the premises at 5, 
Deansgate, Manchester, lately occupied as the Manchester depot 
of that firm. Messrs. Maunsell, Mercier, and Co. have also taken 
over the gas, sanitary, and colliery stores departments of the late 
firm of Mercier, Corlett, and Co., of Wigan and Bolton. 


LEGAL INTELLIGENCE. 


ENGLISH AND SCOTTISH INVESTMENT COMPANY 
v. BRUNTON. 


The Fire at West Drayton. 


This case, which involved some difficult and intricate pointe, 
was argued some time since before Mr. Justice Charles, when 
judgment was reserved. 

Mr. R. T. Reid, Q.C., Mr. Tyrrell T. Paine, and Mr. Sargent 
appeared for the plaintiffs ; Mr. A. Cohen, Q.C., Mr. Bremner, and 

r. Le Fanu were counsel for the defendant. 

Judgment was given in this case on Tuesday last. It ought to 
be stated that it was really a question in connection with the Electrical 
Engineering Corporation, which carried on business in premises at 
West Drayton. Our readers will recollect that in 1891 a fire oocurred 
on these premises, and as they were insured, the insurance office had 
a certain amount to pay. The company, which already had a 
debenture issue of a stringent character, borrowed money on 
account of the amount to ce so paid. 'The debenture holders 
claimed that the insurance should come to them, while the lenders 
of the money upon special security claimed it. 

Mr. Justice Charles gave judgment in favour of the lenders of 
the money. 


COMPANIES' MEETINGS. 


ELMORE'S FRENCH PATENT COPPER DEPOSITING 
COMPANY, LIMITED. 


The first annual ordinary general meeting of the shareholders 
of this Company was held on Friday last at Winchester House, 
Old Broad-street, Sir Richard J. Meade, K.C.S.I. (the chairman), 
presiding. 

The Secretary (Mr. J. Shurmur) read the notice convening the 
meeting and the report was takon as read. 

The Chairman said: Gentlemen, I am sorry to say that I am 
compelled to ask your forbearance this morning, as, having & bad 
cold, my voice is 80 broken that I really cannot depend on speaking 
for five minutes together, so that I propose to ask the deputy 
chairman of the Company, Major Jones, to read to you theremarks 
which I have drawn up for submission to-day. I willonly say that 
Major Jones is a gentleman who was for many years employed in 
one of the most responsible departments under Mesers. Arm- 
etrong, and that he has a special knowledge of manufactures of 
every description. 

Major Charles Jones then read the Chairman’s speech as 
follows: Gentlemen, — I have much pleasure in appearing before 
you to-day to give you the results of our stewardship up to the 
end of December last, and to congratulate you on the result and 
future prospects of the policy which was inaugurated by your 
Directors, and approved by you, at the statutory general meeting— 
viz., that having satisfied ourselves as to the quality of the pro- 
ducts made by the Elmore process, and the facility witb which the 
same could be manufactured, we should follow no heeitating 
policy, but at once take the bold step of laying out our works on 
a scale commensurate with the importance of the industry. I am 
pleased to be able to state to you the success that this policy has 
attained. To-day we are in the unique position of having magnifi- 
cent works already started—second to none in the world for the 
manufacture of this class of 5 complete and capable of turn - 
ing out 300 tons a month, whilst with comparatively little outlay, 
and in ashort space of time, we should be able to nearly double this 
output. Had it not been for the broad policy so strongly urged by 
M. Secrétan, who would not accept the general managership of the 
Company in France unless the works were commenced on what he 
calls a small, but what we call a large scale—viz., for an output of 
300 tons a month. Had it not been for M. Secrétan's assurance that 
he was abundantly satisfied that the quality, cost, and facility of 
manufacture of articles under the Elmore process would turn out 
what he is now able to prove, we should not, at so early & 8 
have taken the responsibility which, I may say, gentlemen, 
until recently been a very great responsibility—viz., that of 
embarking your money in so large a factory, until we had actually 
been at work on a commercial scale. The responsibility we have 
undertaken is, however, amply compensated for by the satis- 
faction that we feel to-day in the successful carrying out of 
our policy. With regard to the accounts submitted with the 
Directors’ report, which is in your hands, these duly deal with 
capital expenditure, and there is little to say in reference to them, 
as they explain themselves. Some of the items will not ap in 
future years, whilst with regard to the administration c 
these have naturally been heavy, as they include all charges under 
this head in connection with the erection of the works, which will 
not occur again. The expenditure in the experimental workshop 
at Paris has been most usefully applied to the training of engineers 
and workmen in the Elmore process while the factory was being 
erected, so as to ensure their being fit for their duties on its 
completion, and also to the working out all special require- 
ments of the French trade, which has enabled us to deliver the 
goods in demand directly we commenced manufacturing. With 
regard to the proposed increase of capital, your Directors reoom- 
mend that such increase shall consist of 100,000 shares of £2 “a 
of which 60,000 shall be now issued as preference shares enti 
to 10 per cent. dividend. The terms of this new issue will give to 
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existing shareholders the right to subscribe for two-thirds of the 
amount, if they desire todo so. Shareholders who may wish fora 
larger allotment thanthey would be entitled to under the proportion 
this would allow them—viz., twosbaresfor every five they now hold — 
can apply for a larger number. Some of our shareholders, whilst 
congratulating us upon our position, seem to have misunder- 
stood our 3n may therefore state that it is true that no 
more than 60,000 preference shares should now be issued, and 
that no further capital should be issued until we have proved by 
the actual earning of profite that the employment of this capital 
is advisable. You may be sure that your Directors would not 
issue this capital unless its employment would increase the 
dividends that you were going to receive; and possibly, when we 


come to issue the capital, we may be able to issue it on consider- | 


ably better terms than those now offered. We have been criticised by 
some who say that the terms for the preference shareholders are far 
too good, All that we say to this is, that, with theexceptionofa small 
amount of capital which we consider it advisable to issue to those 
outside the body of shareholders, we shall allot to each shareholder 
his exact proportion, and at the same time, those who would be 
desirous of having a larger allotment can apply, and their applica- 
tions will be dwelt with together with applications from the 
general public ; you may be sure that we shall well look after the 
interests of those shareholders who may so apply. M. Secrétan 
shows that the additional profit that would result from the 
employment of such further capital would be very large, and 
out of all proportion to the additional outlay. His estimates are 
based on experience ; but it should be explained that they mostly 
represent the profite to be made on the cheapest articles of every- 
day consumption. It has been deemed advisable, in order to meet 
the lemands of the market, to be able to supply every variety of 
article needed, and to turn our attention, in the first instance, to 
these cheaper productions. A large part of the new capital will 
be devoted to the nec uction of more valuable goods, from which 
larger profits will be obtained. I should add that the cost of pro- 
duction will be reduced, as the standing charges will not be 
materially increased, and the additions to the existing engine 
povr will be comparatively small, I will not detain the meeting 

y further remarks, and will only add that we shall be happy to 
give any further information that may be required by any member 
present. I will now conclude by moving the following resolution : 


That the Directors’ report and balance-sheet for the period com- | 


mencing from the date of the Company's formation—viz., Sep- 
tember 10, 1890, to December 31, 1891 —now submitted to the 
meeting, be, and are, approved and adopted, " 

M. Secretan, who spoke in French, enid that in the last report 
issued to the shareholders on the Ist of April he had given them 
his opinion, and had nothing to take from it. They were at 
present producing about eight or nine tons per week, but in a fort- 
night or three weeks they would be doing considerably more. 


ere had, of course, been &ome unavoidable delay in getting to | 


work iu a great measure covered by the fact that to obtain orders 


in France it was necessary to supply all kinds of goods, as French- | 


men would not divide their orders. 
. Major Jones seconded the adoption of the report, and expressed 
his personal conlidence, as an expert, in the Elmore process, 

In reply toa question as to what the English was doing, Mr. 
Elmore pointed out that the success of the French Company might 
be gauged by the fact that the English Company was at the 
present time doing business at a profit equal to a dividend of 40 
per cent. on the total capital. 

Mr. F. L. Rawson pointed out that it was essential that further 


capital should be provided, as whenever they were dealing with a | 


paient, it was desirable to increase the output to the fullest extent. 
hey must remember that they had only 13 yeara in which they 
could expect to make these very large profita. 

aai some further discussion the report was agreed to unani- 
mously, 

The usual formal elections having been carried, 

A resolution was passed, increasing the capital of the Company 
to £400,000 by the creation of £100,000 new shares of £2 each, 
such shares to be preference shares, with a preferential dividend of 
10 per cent., and entitled to a further dividend of 5 per cent. after 
15 per cent. was paid upon the existing shares. 


INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


The twenty-fifth ordinary general meeting of this Company waa 
held on Wednesday at Winchester House, Old Broad-street, Mr. 
J. Herbert Tritton presiding. 

The Chairman observed that the past year had been oa the 
whole favourable for the Company. Their receipts were increased 
by £2,891, and the number of words exchanged with India for the 
first time exceeded by 40,390 the number of words exchanged 
before the reduction in the rates which was applied in 1886, 
although as yet the money earned was still less by £539,521 than 
it would have been, with a similar traffic, had not the rate been 
reduced. The expenses were £57,902 on all accounts, and the 
were able to place £10,000 to the reserve fund and to recommen 
the payment of a dividend which, with the interim distribution, 
made 10 per cent, for the year. They would carry forward 
£5,983, as against £1,168 last year. At their last meeting he 
expreased his personal opinion that the 12 months’ trial then pro- 
poses of the reduced rates with Australia was not sufficient. This 

ad proved to be the case. They had not yet received accounts 
for one clear year's traffic, and it had been determined by all the 
parties to the agreement not to give the required notice of termina- 
tion, and consequently the agreement would remain in force, 
They had thought it well to contribute on behalf of the Company 


—̃ — — — my, 


— — . — — — 


towards the relief of the sufferers by the Russian famine the sum 
of £500. With Persia there had been increased telegraphic inter- 
course, by which they had benefited, and on the whole, taking the 
complete range of the business, there was an improvement in the 
Company's affairs. He coneluded by proposing the adoption of 
the report 

Mr. H. Weaver seconded the motion, which was adopted. 


ORIENTAL TELEPHONE COMPANY, LIMITED. 


The twelfth ordinary annual general meeting of this Company 
was held on Wednesday, at The City Terminus Hotel. 

Mr. William Addison, who presided, said that owing to the low 
price of silver and consequent depreciation in exchange, their net 
profits had not materially increased. The decision of the Court as 
to the manner of declaration and distribution of dividend was in 
favour of the Directors’ action, but since the issue of the report the 
Directors had received notice of appeal against the decision of Mr. 
Justice Kekewich, and the meeting would understand that he 
could not now make any remarks upon the case. They proposed 
to add £3,000 to the reserve fund, bringing it up to £10,000. It 
had been the endeavour of the Board to accomplish two things— 
the one to arrange terms with the holders of the vendors’ shares on 
a reasonable and equitable basis, and the other to abolish or 
greatly reduce the liability of 9&. on the ordin shares upon 
which Ils. was paid—and they were in hopes of arriving at a 
satisfactory settlement. The Telephone Company of Egypt was 
still progressing and paid its 6 per cent. on the preferred shares, 
the whole of which the Oriental Telephone Company practically 
held. All the exchanges worked by the Company were kept ina 
state of efficiency. He concluded by moving the adoption of 
the report and accounts and the declaration of a dividend, tax 
free, at the rate of 24 per cent. 

Mr. B. St. John Ackers seconded the motion, which was carried. 

At the conclusion of the ordinary business, the following resolu- 
Lion was agreed to: That the name of the Company be changed 
to * The Oriental Telephone and Electric Company, Limited.' " 


NEW COMPANIES REGISTERED. 


Madras Electric Tramways Company, Limited.—This Com- 
pany has been formed, with a capital of £100,000 in £1 shares, for 
the purpose of acquiring a concession granted by the municipal 
authorities of Madras, by an order bearing date November 18, 1891, 
and approved by the Madras Government, for the construction and 
working of tramways in Madras, The tramway lines are divided 
into six sections, with a mileage of 154 miles, or, including sidings, 
18 miles. The prospectus states that the Directors hold estimates 
from firms of the highest character in the United Kingdom which 
enable them to state that the lines will be laid, buildings erected, 
and plant provided for a sum not exceeding £5,000 per mile. The 
motive power to be employed is electricity, conveyed by overhead 
wires from a central station. The Directors anticipate that not 
more than half the share capital will be called up. 


South American Cable Company.—This Company has been 
formed, with a share capital of £500,000 in £10 shares, to complete 
an additional telegraphic route between Europe and South 
America by the laying of cables, under concessions from the 
Brazilian and French Governments, between Pernambuco in 
Brazil and St. Louis in Senegal, touching at the island of 
Fernando de Noronha. An agreement has been entered into 


| with the India Rubber, Gutta Percha, and Telegraph Works, Com- 


pany, Limited, to make and lay suitable cables, and to supply the 
necessary working and testing instruments for the cable stations, 


| and to hand over to this Company the Brazilian concession for the 


sum of £520,000, of which they have agreed to take £100,000 in 
fully-paid shares. The whole of the cables have been manufactured 
and shipped, and it is expected that the laying will be id as 
by the middle of July. The Senegal end of the cable is already 
laid. The present issue is of 30,000 £10 shares, of which 10,000 
will be taken by the contractors, and 20,000 are offered for 


| subseription ; £300,000 of 5 per cent. mortgage debentures of 


£100 each are also offered for subscription at £94 per cent. 


BUSINESS NOTES. 


Oriental Telephone Company. — This Com par is to be known 
henceforth as The Oriental Telephone and Electrice Company, 
Limited.” 

Sanitary and Electrical.— Messrs, A. B. Gill and Co. send us a 
notice to the effect they are undertaking sanitary inspection as 
pars of their sanitary, electrical, and mechanical engineering 

usiness. 

Tubes. Mr. John Spencer, of the Globe Tube Works, Wednes- 
bury, informs us that he has increased his discounts from tubes 


| and fittings 24 per cent. on the gross ; iron and steel boiler tubea 


remain as before. 

Western and Brazilian Telegraph Company, Limited.— The 
traffic receipts of thia Company for the week ending April 22, after 
deducting 17 per cent. of the gross receipts payable to the London 
Platino-Brazilian Telegraph Company, Limited, were £2,516. 

City and South London Railway, - The 2 for the week 

same period of 


ending 24th April were £807, against £784 for 
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last year, or an increase of £23. The total receipts to date from 
1 1, 1892, show an increase of £1,110, as compared with 
t year. 


West India and Panama Telegraph Company, Limited. — 
The Directors of this Company recommend dividends for the six 
months ended December 31, 1891, of 68. per share on the first and 
second preference and 6d. per share on the ordinary shares, 
carrying forward £2,123. The receipts for the half-montb ended 
April 15, were £2,673 against £3,661. The December receipts, 
estimated at £4,878, realised £4,914. 


Brazilian Submarine Telegraph Company.—The report of 
this Company for the half-year ended December 3] states that the 
revenue amounted to £127,085, and the working expenses to 
£32,486. After providing for debenture interest, sinking funda, 
and income tax, there remains a balance of £80,682, to which was 
to be added 28. 211 brought forward, making a total of £108,893. 
First and second interim dividends amounting to £39,000 have 
been paid, and £50,000 transferred to the reserve fund, leaving 
£19,893 to be carried over. In accordance with the provisions for 
repayment of the first issue of debentures, dated July 31, 1884, 
168 bonds, representing £16,800, were drawn on the llth inst. for 
payment at par on July 30 next. This, with the previous drawings, 
will make a total repayment of £113,600, leaving £36,400 of the 
first issue of debentures outstanding. 


Elmore'.s French Patent Copper Depositing Company, 
Limited.— The Directors of this Company announce the issue of 
60,000 preference shares of £2 each, on which interest at 10 per 
cent. per annum is guaranteed for the first year from the date of 
payment of instalments by Elmore’s Foreign and Colonial Patent 

pper Depositing Company, Limited. There are reserved for 
allotment to the existing shareholders in the Company 40,000 
shares, and the remaining 20,000 are now offered for subscription. 
The Company was formed in September 1890, with a capital of 
£400,000, for the Purpose of applying the system of copper deposi- 
tion, invented and patented by the Measrs. Elmore, to the manu- 
facture of copper articles direct from the rough copper plates. The 
preference shares are entitled to 5 per cent. additional (making 15 
per cent. in all) out of the surplus available for dividend after the 
ordinary shares have received 15 per cent. 


Johannesburg.—The African Banking Corporation invite sub- 
scriptions until Saturday to an issue of 7 per cent. mortage deben- 
tures of the Johannesburg Lighting Company, Limited, in bonds 
of £50 each, part of an authorised issue of £60,000, and, at the option 
of the holders, convertible into ordinary shares of tbe Company, 
Dig a at par on December 31, 1901. The Directors are: 
W. Garland Soper Esq., J.P.. chairman (chairman of the London 
Board Johannesburg Water Works Estate and Exploration Com- 
pany, Limited); W. M. Farmer, Esq. (director of South African 

old Trust and Agency onp, imited); S. Hughes Hewitt, 
Esq., South Aubyn, Kingston Hill, Surrey; Alfred Jones, Esq. 
(director of Durban-Roodepoort Gold Miņing Company, Limited) 
W. F. Lance, Esq., managing director, Johannesburg. Trustees 
for the debenture holders: Lieut.-General Sir T. L. J. Gallwey, 
K. E., K. C. M. ( Terrace House, Roehampton ; Archibald Parker, 

., 2, East India- avenue, E. C. Bankers in London and South 
Africa: African Banking Corporation, Limited, 43, Threadneedle- 
street, London, E.C. Solicitors: Messrs. Ashurst, Morris, Crisp, 
and Co., 17, Throgmorton - avenue, E.C. Auditor: W. F. 
Turner, Esq., chartered accountant,, 20, Great Winchester-street, 

C. Secretaries and registered offices; Messrs. Davis and 

Soper, Bury-street, St. Mary-axe, E.C. The Company has 
uired two concessions of the Government of the South African 
Republic for 99 years, for supplying gas and electric power for 
public and private lighting, heating, and other purposes in the 
town of Johannesburg ; and the electric concession extends to the 
suburbs of Johannesburg. By terms of the concession no street 
lighting, whether by gas or electricity, can be carried out by any 
ublic authority, except through the Company. Contracts have 
been made, or are in course of negotiation, for the supply of incan 
descent lighting to the Postal and Telegraph Offices, the Grand 
National Hotel, the Central Hotel, Heath's Hotel, the (Globe 
Theatre, the club, and other buildings. The demands for electric 
lighting are in excess of what the Company at present can supply. 
It is estimated that the net revenue from gas and electricity, 
irrespective of the residual gas products will, on the carrying out 
of the concessions, amount to £20,000 per annum. 


PROVISIONAL PATENTS, 1892. 


APRIL 19. 


7361. Improvements in the distribution of oleotrioity by alter- 
nate currents. Wilfrid L. Spence and Benjamin Deakin, 
The Elms, Seymour-grove, Manchester. 

Improvements in telephone receivers. Edwin Charles 
Hess, 321, High Holborn, London. (Complete specification. ) 
Improvements in or relating to clectric railways and to 
dynamo machines and motors. Sidney Howe Short, 13, 
Buckingham-street, Strand, London. (Complete specifica- 
tion. ) 

An improved battery element. Sir Charles 
Forbes, Bart., 21, Finsbury-pavement, London. 
7415. Improvements in and relating to clectric railways. 


7398. 
7404. 


7412. Stewart 


Mark Wesley Dewey, 45, Southampton-buildings, Chancery | 


lane, London. (Complete specification). 


APRIL 20. 

Improvements in electrical communication on railway 

trains. Alexander Shiels, 70, Wellington-street, Glasgow. 

Improvements in electric switches. William Arthur 

Smith Benson, 24, Southampton-buildings, Chancery-lane, 

London. 

Improvements in electric aro lamps. Henry Tipping, 55, 

Chancery-lane, London. 

Improvements in and connected with electric bells, 

Hermann Oppenheimer, 34, Aldermanbury, London. 

Improvements in alternating-current 

motors and methods of operating the same. Henry 

Harris Lake, 45, F bundings: Chan -lane, 

London. (William Stanley, jun., and John Forest y» 

United States.) (Complete specification.) 

Improvements in eleotric insulating composition. Thomas 

Griffiths, 54, Fleet-street, London. 

APRIL 21. 

. Improvements in apparatus for automatically operating 
electric lamp switches. Percival Everitt, 4, South-street, 
Finsbury, London. 

. Improvements in insulators for electric installations. 
William Thomas Sugy, 6, Bream’s-buildings, Chancery- 
lane, London. 

APRIL 22. ; 

3. Improvements in frieze and cornice borders and dade 
decorations for electric fittings. Sir William Vavasour, 
6, Ropemaker-street, Finsbury-pavement, London. 

. An electricaliy-propelled canoe. Charles Edward Master- 
man and Woodhouse and Rawson United, Limited, 28, 
Southampton-buildings, Chancery-lane, London. 

. Improvements in electric switches or contact makers. 
Henry Alexander Mavor, William Arthur Coulson, Sam 
Mavor, and William Brooks Sayers, 46, Lincoln’s-inn-fields, 
London. 

. A new or improved electric bell push or pull, eto., auto- 
matic indicator. Illius Augustus Timmis, 2, Great George 
street, Westminster, London. 

. Improvements in electrical call and indicating apparatus. 
George Richard Nunn, 6, Bank.street, Manchester. 

APRIL 23. 

Au improvement in electromotors, applicable also to 
dynamo-electric machines. Francis Price, Bristol Bank- 
buildings, Bristol. 

. Improvements in eleotromotors. John Augustine King- 
don, 29, Marlborough-hill, London. 

. Improvements in electric alarm apparatus for use ia 
connection with railways and vehicles, or trains 
travelling thereon. William Lloyd Wise, 46, Lincoln’s- 
inn-fields, London. (Demetre Murguletz, Roumania.) 

. Improvements in or connected with eleotrio arc lampe. 
William Hopkin Akester, 57, Chancery-lane, London. 


7468. 
7487. 


7488. 
7492. 
7909. 


7515. 


SPECIFICATIONS PUBLISHED 


1888. 
4626*. Electrolytic production of metals. (Amended.) Hoepfner. 
1890. 
1536“. Telephone receivers. (Amended). Collier. 
1891. 
8457. Electric arc lamps. Spokes. 
8963. Wiring for electric lighting, eto. Sisling and othera, 
9227. Telephones. Siemens Bros. and Co., Limited, (Siemens 
and Halske.) 
9249. Electromagnets for holding tools, etc. Rowan and 
M*'W hirter. 


10261. Electric motors. Pieper. 
10612. Electrical transformers. Siemens Hros. and Co., Limited. 
(Siemens and Halske.) 
1892. 
2225. Purifying electrolytes. Nahnsen. 
3971. Electric propulsion of vehicles. Mills. 
3996. Electric adhesive plasters. Thompson. 


(Johnson.) 
(Shults.) 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Paid. Wednea 
day 


Brüsh Con, Sissi erii vedasia osa Y uo eed Ro ENP AN ES — 34 
// d venues — 5 
India Rubber, Gutta Percha & Telegraph Co. 10 205 
House - to-H oue i . 5 33 
Metropolitan Electric Suppl. — 83 

London Electric Supp ff) os y à l 

Swan United 1:5 cused sccesconvsinas se eva a Eus shksaceneien 3è | 44 
. ³ð³ V nexu Prk en Fed pras — 83 
National Telephoknã ĩñͥ 85 4 
Electric Construction 10 | 64 
Westminster Electrie—nꝛ . . ohne EM 64 
Liverpool Electric Supply ................ q . Ü : 15 


NOTES. 


Cheltenham.—Prof. Ayrton has been called in to 
report on the borough surveyor's scheme for lighting 
Cheltenham. | 


Electric Cooking. — A demonstration of electric 
cooking was given «t South Shields last week by Mr. 
Farquhar Laing. 


Barnsley.—The electric lighting scheme for Barnsley 
is still under discussion after a visit to Bradford, but no 
decision has yet been arrived at. 


Blackpool.—The Blackpool Corporation invite tenders, 
in an advertisement elsewhere, for the seven years' conces- 
sion to run tramways in that town. 


Leeds Victoria Hall. —The Leeds County Council, on 
the motion of Sir Edwin Gaunt, have decided to adapt the 
fittings in Victoria Hall as electroliers. 


Aberdeen.—The Aberdeen Town Council on Tuesday 
agreed to invite Prof. Kennedy to visit Aberdeen and report 
upon the best mode of electric lighting. 


Liverpool. — Mr. W. H. Preece, in a lecture at Liver- 
pool, pointed out the possibility of utilising the Vyrnwy 
water power for transmission to Liverpool. 


Glasgow.—It has been resolved by the Glasgow Cor- 
poration Electric Lighting Committee to erect 106 lamps 
in the principal thoroughfares next winter. 


Assessment.—The Crystal Palace District Electric 
Lighting Works at Sydenham have been provisionally 
assessed at £500 by the Lewisham Guardians. 


Leeds.—An advertisement will be found elsewhere 
inviting tenders for the supply and erection of machinery 
for a central electric station at Leeds by May 26. 


Society of Arts.—An article will be read by Mr. 
G. L. Addenbrooke on Wednesday, May 11, before the 
Society of Arts, on “Uses and Applications of Aluminium." 


Barnet.—The arbitration case between Mr. Joel and 
the Barnet Local Board, of which two meetings were 
held last week, comes on again for examination next 
Monday. 


Hospital Lighting.—The London County Council 
have sanctioned the electric lighting of the Ophthalmic 
Hospital, St. George’s-circus, by the Electric Supply 
Company. 

Internal Lighting.—Mr. W. H. Preece will read a 
paper on the 16th inst. before the Royal Institution of 
British Architects, on ** The Art of the Internal Illumination 
of Buildings." 


Tunbridge Wells. A petition, bearing numerous and 
influential signatures, has been presented to the Town 
Council at Tunbridge Wells, asking for privaté and public 
electric lighting. * 


Board of Trade Unit.—The Board of Trgde have 
decided that the unit of 1,000 watt-hours sbali—-be termed 
the “ kelvin,” and in provisional orders just granted have 
altered the terms accordingly. 


Electric Testing of Milk.—The Chemiker Zeitung 
describes experiments in the testing or analysis of milk by 
electric cureefit;-based upon the change in resistance of 
liquids by the addition of oil or grease. l 


Mr. Tesla.—The many friends of Mr. Tesla will be 
sorry to hear that he has sustained a severe loss in the 
death of his mother, to whom he has been on a visit. 
Owing to this loss he is still detained in Montenegro. 
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Book Received.—We have received from Messrs. 
Spon a copy of the new edition, greatly enlarged, of Prof. 
S. P. Thompson’s work on “ Dynamo-Electric Machinery,” 
which is now included in the Finsbury Technical Series. 


Dalton.—The surveyor to the Dalton Local Board has 
been instructed to prepare specification for street lighting. 
Mr. Geo. Peers has written to the Board with reference to 
electric lighting, and the clerk has been instructed to reply. 


Warrington.—The Warrington Gas Committee wish 
to ask permission to borrow £30,000 for extension of gas 
works, but Alderman Harrison said that the electric light 
should be considered, and the recommendation was with- 
drawn. 

Worcester.—The alternative plans of the alternating 
current and the storage distribution by the Brush Com- 
pany or the Electrical Power Storage Company are still 
under discussion at Worcester. A decision is expected 
shortly. 

Salford.—At the monthly meeting of the Salford 
County Borough Council on May 4, it was decided to 
expend £30,000, with the sanction of the Board of Trade, 
for an installation to supply electric lighting throughout 
the borough. 

Southampton.—Tenders are required by May 16 for 
electric lighting the Southampton Corporation Baths. 
Specifications may be obtained and plans seen on applica- 
tion to Mr. J. G. W. Aldridge, 9, Victoria-street, West- 
minster, and 23, High-street, Southampton. 


Institution.—The Institution will meet next Thurs- 
day, May 12, when the discussion on Mr. Trotter’s paper 
on the “ Light of the Electric Arc" will be continued, and 
a paper will be read On the Cause of the Changes of 
E.M.F. in Secondary Batteries" by Dr. J. H. Gladstone, 
F.R.S., and W. Hibbert. 


Calibrating Dynamo.—aA useful piece of apparatus 
in a factory or laboratory is the calibrating dynamo, 
designed by Mr. Frederick La Roche, of Philadelphia. This 
dynamo has a range of from 02 to 12,000 volts, and is used 
in the instrument factory of Queen and Company for direct 
calibration of instruments. 


Pretoria.— With reference to the progress of electric 
lighting in South Africa an erroneous allusion was allowed 
to pass last week upon the town of Pretoria, which, as is 
well known, is being fitted up with a complete electric 
central station system by Messrs. Crompton and Co., and 
the contract is now on the very eve of completion. 


Colombo.—At-.a meeting of the Colombo Municipal 
Council it was agreed, on entering upon the gas contract 
for a more extended period, to make a reservation in the 
case of the Fort Ward. This reservation was made onthe ` 
suggestion of Mr. Walker, who stated that representatives 
of an electric lighting company in London had been 
prospecting in Colombo. 


Electricity in the Household.—Messrs. Drake and 
Gorham have obtained the contract for the electric lighting 
of Lawnhurst, for Mr. Simon. The light is to be employed 
throughout the whole of the large building, and the current 
is also to be used for driving a workshop, blowing an organ, 
and other purposes, for which its convenience is becoming 
every day more appreciated. 


Shrewsbury.—The Shropshire Electric Light and 
Power Company are advertising their powers under the 
provisional order in accordance with the Board of Trade 
regulations. The address of the company is 9, The Square, 
Shrewsbury, or Messrs. Chester, Mayher, and Broome, 36, 
Bedford-street. Plans of the proposed areas to be lighted 
are shown at these addresses. 
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Chicago Lighting.—The Thomson-Houston Company 
have been given a contract for the lighting at the Chicago 
Exhibition for 2,500 arc lamps at 20dols. each, without 
superintendence. The Standard Company, of Chicago, are 
to be given 1,000, and the Western Electric Company 500 
on the same basis. It isstill thought of seeking some 
lamps from English contractors. 


Electric Submarine Boat.—It is stated that a novel 
kind of submarine boat has been launched at Savona by 
an Italian engineer, Signor Abbatti. The boat is designed 
for fishing and recovering lost property. It is driven by 
an electric screw, and is capable of remaining under water, 
80 it is stated, for six hours at a depth of 330ft. A first 
trip is to be made shortly from Civita-Vecchia. 


Derby.—At the meeting of the Derby Town Council 
on Wednesday, a recommendation was made for the Cor- 
poration to undertake the lighting of the central part of 
the town, both public and private property, with electricity, 
and £30,000 was asked for to defray the cost of the instal- 
lation, with engines, dynamos, and underground mains. 
The recommendation was unanimously adopted. 


Accident.—We are sorry to have to report a shocking 
fatal accident to William Pemberton Bannister, 22 years 
of age, who accidentally got his legs entangle in an electric 
coal-cutting machine at Glass Houghton Colliery, Castle- 
ford, where he had been sent to superintend the experi- 
ments. Ho was removed to Leeds infirmary, but was so 
seriously injured that he expired shortly afterwards. 


Provisional Orders.— Mr. Campion, one of the 
examiners on standing orders of the House of Commons, 
has found compliance in the case of the Electric Lighting 
Provisional Order Bill which proposes to confirm certain 
provisional orders made by the Board of Trade under the 
Electric Lighting Acts of 1882 and 1888, relating to Sutton 
(Surrey), West Ham, Woking (Horsell and Chertsey), 
Kilkenny, and Newbury. 


Books on Electricity.—Mr. Bernard Quaritch sends 
us his catalogue of rare and second-hand books, among 
which are several upon electricity and magnetism. There 
is De la Rive's “ Treatise on Electricity,” translated by C. 
V. Walker; Faraday’s ‘‘ Researches,” original issue and the 
reissue; Franklin’s ‘Experiments and Observations,” 
bound together with Hoadby and Nairne; and a à copy of 
Gilbert’s De Magnete (Londini, 1600). 

Electricity in Papermaking.—In a note, on the 
22nd, on the above subject, we stated that Mr. Bevan in 
his lecture mentioned that the manufacturer could produce 
ata daily cost of £133 chemicals which at present cost 
him £300. Mr. Bevan writes to us, from 4, New-court, to 
say that this hardly represented what he stated, which was 
that alkali and bleaching powder could be produced at 
a cost of about one half the present selling prices. 

Blackpool Winter Garden.—The Art, Trade, and 
Industrial Exhibition was opened at Blackpool Winter 
Gardens on Wednesday. A special feature of the exhibi- 
tion is the display of electric lighting. Two firms makean 
excellent show. Messrs. Laing, Wharton, and Down light 
up the Floral Hall, promenade, and rink with about a 
dozen Thomson-Houston arc lights, while the Corlett 
Electrical Engineering Company will also light the pavilion 
by means of arc lamps. 

Colombo Tramways.—The Chairman of the Muni- 
cipal Council of Colombo (Mr. H. Hay Cameron) will receive 
proposals for the construction of tramways in Colombo, 
Ceylon, up to the 30th September, 1892. Principals only 
will be dealt with as regards the concessions. Copies of 
draft of concessions with plan of street and gradients can 
be obtained on application at the Municipal Office, Colombo, 
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and any further information as to traffic will be supplied by 
the chairman of the Council. 


Newark.—At the last meeting of the Newark Urban 
Sanitary Authority, the Mayor, in reference to the electric 
lighting question, mentioned that Messrs. Quibell, Knight, 
and Norledge and himself had been to the Electrical 
Exhibition in London, and had seen Messrs. Crompton ; 
and Mr. Sheppard, who was always ready to help in such 
matters, had undertaken to prepare certain engineering 
particulars for the committee. He did not think they 
would be able to have the electric light this year. 


Whitehall Club Dinner.—Arrangements have been 
made for a dinner of the electrical engineering members of 
the Whitehall Club at the Crystal Palace on Wednesday, 
May 25. Special demonstrations will be given by Messrs. 
Crompton and Co., of electric cooking; Messrs. Laing, 
Wharton, and Down, of Prof. Elibu Thomson's experi- 
ments ; and by Messrs. Siemens and Swinburne and Co., of 
high-tension experiments. Mr. W. H. Preece, F.R.S., will 
take the chair. Members have the opportunity to invite 
friends. 

Wakefield.—A grand bazaar has been held at Wake- 
field, in the Corn Exchange, in celebration of the Wakefield 
Cathedral improvements. Mr. H. M. Edwards, of the 
Cardigan Works, provided two electric lamps of 1,000 c.p. 
each—one being on the landing of the staircase, and the 
other in the Merchant's Hall. The electricity was supplied 
from a dynamo affixed in the yard of The Bull Hotel, 
under the superintendence of Mr. Edwards, jun., which 
was worked by a gas engine lent for the occasion by Mr. J. 
J. Martin. 

Staffordshire Industrial School.—The Industrial 
Boys’ School Committee of the Staffordshire County 
Council, having repeated recommendations of high 
authority before them, have come to the decision that it 
was more desirable to adopt lighting by electricity, and 
therefore asked the Council to authorise an expenditure 
not exceeding £900 for that purpose. After considerable 
discussion this was referred back to the committee, with a 
desire that they should furnish the Council with further 
information thereon. 

Government Enquiries.—In the House of Commons, 
on the 28th inst., in reply to Mr. Bartley, Sir M. Hicks 
Beach said that in cases where objection to an application 
for a license or provisional order under the Electric 
Lighting Acts is made by any person locally interested, the 
Board of Trade do, if they consider it expedient, hold a 
local enquiry ; but the circumstances of different applica- 
tions vary so much that it is impossible to lay down any 
definite rule as to the grounds which would justify the 
holding of such an enquiry. 


Burnley..—The electric lighting scheme for Burnley is 
awaiting the sanction of the Local Government Board for 
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this committee the results of Bradford and St. Pancras 


with municipal electric lighting. In Stocyton, where gas 
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is at 2s. 6d. per 1,000, with a consumption of one-third 
less than South Shields, the Corporation make a profit of 
£5,000 a year, and with their own works the South Shields 
Corporation should be in a good position with either gas 
or electric light to make a profit. 

Moffat.—The Moffat Police Commissioners had before 
them on Monday night a report by Prof. Jamieson, Glasgow 
and West of Scotland Technical College, upon a proposal 
to light the streets of Moffat by electricity, the motive 
power being obtained from Evan water, two miles distant. 
b The several schemes were discussed at considerable length. 

It was remarked they would entail an annual cost double 
or treble the present cost of lighting by gas. Eventually 
a motion by Bailie Knight, to postpone further considera. 
tion of the schemes till after the election in November, was 
carried as against the proposal by Mr. Brown for an 
immediate appeal to the ratepayers. 

Halifax.—The Board of Trade have decided to grant 
to the Corporation of Halifax a provisional order for the 
electric lighting of the area comprised within the county 
borough. The Corporation are placed under an obligation 
to lay distributing mains within a period of two years after 
the commencement of this order along the principal 
thoroughfares expressly mentioned in a schedule attached 
to the order. The order will come into operation imme- 
diately upon the passing of the Bill confirming it, and in 
the event of the mains not being laid within the time stated 
the Board of Trade reserve to themselves the right to 
revoke the whole or any part of the order. 

York.—The town clerk of York has issued a circular 
statiny that a proposal will shortly be submitted to the 
City Council that they shall exercise at an early date 
powers which the Corporation have obtained for lighting 
the city by electricity. In order that the Electric Lighting 
Committee may be strengthened in any recommendation 
they may make to the Council, they are desirous of being 
able to refer to promises by residents and occupiers to take 
a supply of electricity for the lighting of their houses 
and establishments, and the object of the enquiry is to 
obtain such promises. The circular is accompanied by a 
pamphlet respecting lighting by electricity. 

Electric Launch at the Crystal Palace.— Messrs. 
Woodhouse and Rawson have lately added to their stand 
at the Crystal Palace an electric launch, and the following 
particulars concerning this boat will be of interest. The 
* Lily," as she is named, is 28ft. long, and has a beam of 
5ft. 6in., a depth 2ft. 10in., and a draught of 2ft. The sides 
of the boat are carvel, built of mahogany, with American 
elm keel and timbers, and she has an oak stem, stern-post, 
and dead-wood. The electrical equipment consists of a 
2-h.p. “W & R” motor, supplied with current from 30 
Epstein cells. The weight of the boat complete is 25cwt. 
She will hold from 12 to 15 passengers, and with one 
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35 present terms and conditions for 
public lighting. e. u Willey expressed the opinion that 
Exeter was very badly lighted. In the main streets the 
lamps were very small, and in the suburban districts they 
were of a primitive description. Mr. Thompson did not 
think they would get the streets of Exeter lighted as they 
would wish to see them until they had electricity. 


Glasgow Technical College.—Mr. Andrew Stewart 
has presented a handsome screw-cutting lathe to the elec- 
trical engineering laboratory connected with the Glasgow 
and West of Scotland Technical College. Prof. Jamieson, 
who presided at the presentation on the 20th inst., said 
that the lathe was the best in proportion to its size in 
Scotland. Mr. Stewart then made the presentation. 
He trusted that the work that was turned out with 
the machine would be done with thought and care. 
Mr. Russell, of Ascog, on behalf of the directors, received 
the gift. The machine, it may be stated, was made by 
Messrs. John Lang and Sons, lathe manufacturers, John- 
stone. 


Portsmouth.—Renewed experiments with electric 
lamps have been conducted at the Portsmouth Town Hall, 
and the Electric Lighting Committee have come to a 
decision as to the pattern of lamp which shall be adopted 
for street lighting. They have chosen for the ordinary 
streets Edison-Swan incandescent lamps of 200 c.p., which 
will be placed at distances of about every 50 yards in the 
thoroughfares to be lighted. The existing gas columns, 
which stand about this distance apart, will be used for the 
new lamps in almost every case. The Clarence Esplanade, 
from one pier to the other, will be illuminated by powerful 
arc lights of the Brockie-Pell pattern. It is expected that 
the Local Government Board will in about six weeks' time 
give their sanction to the borrowing of the £60,000 for the 
whole work, which will then be taken in hand forthwith, 
the committee being desirous of completing the installation 
before the close of the year. 


Smithfield Markets.—We mentioned a few .weeks 
ago that a proposal has been made by Messrs. 
Julius Sax and Co., of Ridgmount-street, to the Markets 
Committee of the Corporation of London to light the 
avenues of the Central Markets at West Smithfield free of 
charge, in return for a concession for the lighting of the 
markets at a price not exceeding the Board of Trade rate. 
This offer has now been unanimously accepted by the 
Markets Committee, and the project will have a consider- 
able interest among municipal electric lighting schemes. 
Messrs. Julius Sax and Co. propose to illuminate all 
avenues of the markets with 100 Edison-Swan incandescent 
lamps of 50 c.p. each, which will relieve the Corporation of 
a considerable annual expense for gas. The firm has also 
undertaken to supply each of the Corporation’s tenants 
with not less than 10 lamps, at the rate per unit which 
from time to time shall be fixed by the Board of Trade. 


Search-Lights on Battle-Ships.— Lieutenant W. B. 
Lefroy Hamilton in a recent article on electricity in the 
U.S. Navy refers to the working of the search-light. He 
says that in the practical use of the search-light it has been 
found that, in order to afford a sufficient time for a careful 
examination of the water's surface at points far removed 
from the ship, the beam of light must be revolved very 
slowly, and therefore during a great portion of the time 
much of the surrounding water is left in darkness. As it ' 
only takes five minutes for a torpedo-boat to run a distance 
of two miles, it is easily seen that in the interval between 
two successive illuminations of the same spot a torpedo 
might attack a warship and discharge her weapon. To 
overcome this difficulty it is proposed that the new 
American warships, beginning with the “New York," shall 
be fitted with a number of stationary search-lights grouped 
together, each illuminating its own section, thus keeping 
the ship surrounded by an unbroken circle of light. 

Taunton.—The report of Mr. Kapp, as valuer for the 
Taunton Corporation of the electric light station, has been 
awaited with great interest, as it was felt that upon that 
would depend the action of the Corporation on the per 
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per cont. £98 increased to £153 for practically the same 
light. 

Electrical Engineering Problems.—-An interesting 
and suggestive paper was given recently before the Dundee 
Mechanical Society by Mr. Thomas Reid, assistant professor 
of engineering at the University College, on “ Electrical 
Engineering Problems." The lecturer remarked on the 


tendency of electrical station designers to follow the 


pioneers ; he alluded to the advantages of rope gearing, 
and said it often seemed to be assumed that when triple- 
expansion engines were used they had done all that was 
possible, yet, as a matter of fact, there were stations 
where better results could be obtained by dispensing with 
one of the cylinders, as when the engine was running light 
the consumption of steam to run the engine itself was a 
large fraction of the total. He was not aware of many 
plants in England which used less than 25lb. of steam per 
horse-power hour, while in Berlin it had been reduced with 
large load factors to 15lb. or 16lb. Engines should be 
designed, in conjunetion with electrieal plant, to maintain 
a constant pressure by changing the speed, and keeping the 
cut-off nearly constant, thus always at full load for that parti- 
cular speed. Larger ae and engines could be used 


and kept steadily at work. With reference to boilers, the 


same follow-my- leader style had been adopted without due 
consideration. Water-tube boilers were used, but unless 
internally fired they gave rise to great radiation. He 


recommended Lancashire boilers of fairly large capacity 


to work in conjunction with internally-fired water-tube 
boilers of small water capacity. Gas firing might be used, 
one advantage being that corporations owning both gas and 
electrical plants could use them with mutual advantage. 


Flour-Mill Lighting at Lynn.—Some large flour 


designs of Messrs. Whitmore and Binyen, is capable of 
turning out about 1,200 sacks (280lb. per sack) of flour per 


week, and when in full operation night and day will give 


employment to some 40 hands, The engine and boilers are 
supplied by Messrs. Woodhouse and Mitchell, of Brig- 
house, Yorkshire. There are two Lancashire Galloway- 
tubed boilers (to be used alternatively), each 21ft. long and 
Tit. in diameter, working at a pressure of 90lb. The 
feed-water is heated by a Green's economiser. The 
engine, a tandem horizontal compound condensing, is fitted 
with Corliss valves, and has a stroke of 3ft., the high- 
pressure piston being 12in. in diameter, and the low- 
pressure 22in. The flywheel, which is 14ft. in diameter, 
is grooved for eight cotton ropes, each about lin. thick ; 
of these five are 90ft. long, and drive the rolls 


and wheat-cleaners; the other three are 130ft. long, 


and convey the motive power for the purifiers. The engine 
also drives the machinery for the electric lighting, and 
there is a vertical 4-h.p. engine to be used for this purpose 
when the larger one is not in motion. The dynamo is a 


No. 2 Crompton compound wound, capable of supplying 90 


incandescent lamps of 16 c.p. The lighting is divided into 
circuits, which are controlled in the engine-room by 
Hartnell’s patent double-pole switches, fitted with safety 
cut-outs, and provision is made for measuring the quantity 
of current and pressure. The lamps are of the Edison and 
Swan patent collar type, and are suspended by flexible 
incombustible leads, each fitted with a cut-out. 
has its own switch for turning the lights on or off. The 
whole of the lighting apparatus is supplied and fixed by 
Mr. Wilson Hartnell, of Leeds. 


Royal Society Conversazione.—The annual con- 


versazione of the Royal Society, held on Wednesday 
evening, included some very interesting electrical exhibits. 
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In the first room Dr. J. T. Bottomley showed vacuum 
tubes without electrodes. The tubes were wrapped loosely 


| with a twist of wire, and when connected with a Rhum- 


korff coil showed all the common phenomena of stratifica- 
tion, and are sensitive to magnetic influence. Dr. Oliver 
Lodge had an assortment of induction apparatus. At one 
experiment he showed the difference between negative and 
positive sparks. If sparks are sent from the outer coating 
of jars at the moment of discharge, water in a jar 


acts as a dielectric, and an explosive spark takes place as 


through oil. Flashes down an artificial rain shower were 
shown. But the most interesting was a model of the retina 

in tubes of copper. From these tubes of different diameters, 
arranged near a Hertz oscillator, sparks could be drawn 
from different distances along their length according to 
their diameter, imitating the theoretical conception of the 
nerves of the eye, A curious piece of apparatus was 


shown by Mr. E. E. Robinson, termed an electric 
 barp. A glass plate covered with strips of tinfoil, with 


gaps in a sloping line across the plate, making various 
lengths of strip when placed within range of a Hertz 
oscillator, showed sparks on certain strips, Experiments 
with this seemed to prove that the Hertz oscillations 
included harmonic vibrations, as stops of one, two, four, 
etc., units length always showed sparks. Mr. Wimshurst 
exhibited Leyden jars, with wire coatings, which show 
new phenomena. Captain Holden had a very large selec- 
tion of new instruments. The first, a high-speed chrono- 
graphic pen with automatic resetting attachment, is a pocket 
arrangement for testing the speed of shot; in this a local 
circuit resets the stylus at each break of screen by a shot. 
Captain Holden also showed dead-beat direct-current 
ammeters of novel design, using the expansion of a solid 
This can 
as cross-current detector, 
and if set for 100 amperes will pass 99 and go at 100, 
Alternating-current ammeters and galvanometers were also 
shown. All these instruments were made by Mr. J. 
Pitkin for Captain Holden, and are marvels of finish and 
accuracy. Mr, Wm. Crookes exhibited some exceeding 
interesting experiments with vibratory currents of 100,000 
volts and a million alternations per second, and gave 
the audience the opportunity of taking such shocks. 
Vacuum tubes connected to one pole were brilliantly 
lighted by simply approach of a hand to the tube 
stream and brush discharges, and imitation St, Elmo’s fire, 
phosphorescence of air and precious stones were also shown. 


Prof. C. V. Boys, during the evening, showed his experi- 


ments in photographing flying bullets. The most novel 
exhibit was that of colour photographs, by Mr. Frederick 
Ives, of Philadelphia, an invention we had an oppor- 
tunity of seeing at Mr. J. W. Swan’s house at Bromley, 
previously. The most interesting exhibit from the 
electrical engineers point of view at the Royal Society 
was, however, the new dynamo by Messrs. Pyke and 
Harris. This has no moving coils and no moving 
magnets; the whole, except one turned ring, is 
made of castings and stampings, and is therefore remark- 
ably cheap. A hollow mitis metal shell is rendered 
powerfully magnetic by an inner coil, The projections 
form the magnet poles, and these are surrounded 
by coils of wire screwed on. The electrical current is 
obtained by rotating a set of soft iron laminated pole-pieces 
only between the north and south magnets, the cutting of 
lines being thus obtained by the addition or subtraction of 
the iron. The 100-light machine stands only 2lin, high, 
weighing seven hundredweight, and is remarkably small. 
All coils are safeguarded by cut outs, and there is nothing 
to get out of order. Direct-current machines are also made 
on the same principle. É 
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THE CRYSTAL PALACE EXHIBITION. 


DIRECT-CURRENT DYNAMOS.—VI. 
BY R. W. WEEKES, WHIT.SCH. 


The Two-Pole Inverted Type.—This shape of field is now 
used by a large proportion of makers. The great advan- 
tage of the type is that with wrought-iron magnets the 
bed-plate forms the yoke, and that when the dynamo is to 
be made of cast iron the magnets and bed-plate may even 
be cast as a whole. In this type the poles are in such a 
position that all the leakage of magnetism takes place 
through the air, which fact gives a distinct advantage in 
material and workmanship over the two-pole upright type, in 
which brass or zinc sole-plates are needed to prevent leakage 
to the bed-plate. The magnetic pull on the armature, due 
to the greater density of lines in the parts of the polar sur- 
face nearest to the yoke, acts downwards, and increases the 
pressure on the bearing. This can be overcome by placing 
the armature so that its axis is slightly above that of the 
bore of the field magnets. The distance between the arma- 
ture core and the pole is then greater on the under side, 
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and this causes a more equal distribution of lines of force. 
The axis of rotation is much higher in a dynamo of this 
type than in a machine of the upright form of magnets of 
equal output. This makes the type unsuitable for coupling 
direct to engines, but the height of the axis renders the 
commutator easily accessible. It is worthy of note that 
no makers use this inverted type of field magnet for large- 
output dynamos, but it finds almost universal acceptance 
for cast-iron machines. 

The Electric Construction Corporation.—The motor-gene- 
rator made by this firm isthe largest machine with this 
type of field shown in the Exhibition. The general details 
of it have been already given. The special feature in the 
field magnets is that they are laminated for convenience of 
manufacture, and also to secure uniformity of material, 
which cannot be absolutely relied on when large forgings 
are used. The lamination would also reduce eddy currents 
in the poles, if any were generated by the armature, as in 
the toothed cored type. The wrought-iron magnets are 
built up of plates, which vary in thickness according to the 
size of the machine, and are about 2in. thick in this case. 
These are obtained of the exact width required, placed at 
“oa he angles to the axis of the machine, and then firmly 
holted together. A distance-piece of wrought iron is 

werted between them, thus forming the yoke. This 
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end of the magnet is then bolted into a recess in the 
cast-iron bed- plate. It is in the boring of the magnet that 
the advantage of this lamination is obtained. Instead of 
removing the superfluous iron by successive cuts till the 
bore is of the diameter required, à thin tool is fixed to the 
boring head at the proper radius. This then cuts round 
the final diameter only, and the internal pieces fall out as 
each successive plate is pierced. Thus the boring is a more 
rapid process than when solid slabs are used, and the 
scraps are worth more. The poles are encased by thin 
cast-iron caps, which gives a well-finished appearance 
to the machine. The pedcs fit into recesses in 
the bed.plate, and in the larger machines the bear- 
ings are made adjustable, as described before. The 
floor space and weight efficiencies for both the motor- 
generator and 26-kilowatt motor are good. It must be 
remembered, when comparing the numbers on the list, that 
belt-driven machines like these have the bed-plate included 
in the weight, while most of the large-output dynamos are 
direct-driven, and then the weight of the bed-plate is not 
taken in. Hence these latter have the advantage, and 
should give the higher figures. These machines are the 
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only ones exhibited of this type which have the complete 
magnetic circuit made of wrought iron. 

Messrs. Ernest Scott and Mountain show some two-pole 
dynamos, driven by the Fielding gas engines. The distinct 
feature in these machines is that the disc type of armature 
is used. The frame is made of cast iron, but the magnets 
cannot be cast on to the bed-plate owing to the shape of 
the pole-pieces, which would not allow the exciting coils 
to be slipped on. The pole-pieces are made to embrace the 
armature core in a somewhat similar way to that adopted in 
the larger four-pole machines made by this firm. The core 
is made of thin rectangular iron wire wound on to a brass 
centre till the cross-section is nearly square. Mr. Mountain 
claims an advantage in making the length of core longer 
than the depth, in the proportion of about 6 to 4, and 
he states that the E.M.F. produced per foot of armature 
conductor is higher in these machines than in any wound 
on the drum system. The great objection, however, is 
that the armature cannot be withdrawn without taking 
the magnets to pieces. In these two-pole machines the 
upper half of the pole-piece is made to lift off. The two 
parts have a faced surface where they join, and are keyed 
together to ensure accuracy of fit. Thus all the lines 
going to the upper half of the poles have to cross this joint, 
which places an additional resistance in their path. This 
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Ernest Scott and Mountain's 6-kilowatt Dynamo. 
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must increase the magnetic pull on the bearings con- 
siderably. The shaft runs in gunmetal bushes filled 
in with white metal, and one end has thrust rings turned 
on it to keep the armature core in the centre of the field. For 
a cast iron dynamo the use of embracing poles causes an 
_ unusual number of joints in the magnetic circuit (there 

being four), and it is very doubtful whether the advantage 
of a shorter length of wire on the armature is worth the 
extra magnetising power required in consequence. The 
extra joints cause a lot of fitting work, and the boring 
of the poles is a much more difficult operation than when 
the drum armature is used. I was privileged to see the 
works of this firm a few days ago, and noticed that they 
are using the Gramme ring type of armature for some large 
motors they are making to drive some pumps for a coal pit. 

Messrs. Johnson and Phillips show a number of dynamos 
of this type on their stand in the centre court. These 
Kapp machines have been so often described in the various 
text-books on dynamos that the details should be well 
known. The magnet bars are slabs of wrought iron, which 
are bolted into recesses in the bed-plate. The cast-iron 
bed-plate is specially thickened in the centre, where the 
magnets join, so as to offer a low resistance to the magnetic 
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are arranged so that the junction is maintained at a 
potential difference of 70 and 130 volts from the other 
terminals respectively. This is to show the range of the 
balancing power. hen each external circuit takes equal 
current, the motors run light, but directly the one side 
takes more current than the other part of the excess current 
returns through the machine in parallel with the other 
circuit. This machine then drives the other as a dynamo, 
and by supplying the other part of the excess current, 
tende to prevent any drop of voltage in the over-loaded 
circuit due to the want of balance. This method works 
exceedingly well, and such an equaliser can be used to 
supply all the current to the zero wire iu an installation 
using the three-wire system. With two machines coupled 
together as these are, it is comparatively easy to obtain 
their commercial efficiency, and I understood that in this 
particular case some satisfactory tests have been made. 

The Roper Electrical Engineering Company.—The 11- 
kilowatt dynamo exhibited by this firm is well adapted for 
manufacturing in quantity. It is a cast-iron machine, and 
so designed that the magnets and bed-plate are one casting. 
The advantages of this is that the magnetic circuit has 
no joints in it, and hence magnetising power is saved. The 
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Johnson and Phillips’ 14-kilowatt Dynamo. 


lines. The bushes in’ the bearings are all made in two 
halves so as to be adjustable for wear, and there is pro- 
vision made in all the machines to prevent the 
oil creeping along the spindle. This is very necessary 
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and most makers now 
The two smaller 


insulation, 
detail. 
Gramme-wound machines shown coupled together are an 
example of an equaliser suitable for the three-wire system. 
They are connected in series across the 200-volt circuit 
from the large eight-pole dynamo, and the field strengths 


to preserve the 
pay attention to this 


magnets are of square section with the edge slightly rounded 
off, and the poles are so arranged that the former carrying 
the exciting coil can be slipped on easily. The square 
contour of the exciting coils has evidently been decided on 
because it is the most economical form next to the circle, 
giving a shorter mean length of turn than any other 
rectangular form. The method used of fitting the 
pedestals to secure alignment is interesting. The 
surfaces where the base of the pedestals fit on to the 
bed-plate are circular, and of the same diameter as the 
bores of the magnets, and concentric with it. These sur- 
faces on the bed-plate are faced in a boring machine at the 
same time as the magnets are being bored out. The 
pedestals are then turned to the same radius, and so 
perfect alignment and concentricity should be ensured. In 
theory the method is perfect, but in practice it is not easy 
to eliminate all spring of the boring shaft or mandrel when 
one surface only is being cut. The bearings are made long 
to ensure cool running. The floor space and weight 
efficiency given on the list for this machine are low. The 
use of cast iron will account for this to some extent, and if 
the dynamo is efficient it should find a good demand at the 
low price for which it can be made. 

Laurence, Scott, and Co.—The two-pole dynamo shown 
by these makers is fitted with the Scott-Sisling system of 
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armature. It is intended to be used in an installation 
where accumulators are employed, so as to charge them 
and light the lamps at the same time. To do this there are 
two distinct sets of armature conductors and two commu- 
tators. The main winding has a sufficient number of turns 
to give the voltage required on the lamps, and also the full 
current required from the machine for the lamps. The 
second winding has much fewer turns, and gives the 
additional E. M. F. required when charging the accumu- 
lators. The two circuits are then connected in 
series, and the lamp connection is by the same 
movement switched from battery terminal, on to the 
junction of the two armature eircuits. The two 
circuits in series then give the voltage required to charge 
the batteries, while the first commutator still supplies any 
current necessary for the lamps. The theory is good, but 
the variable E. M. F. required to charge an accumulator 
introduces difficulties which cannot be so easily overcome 
as in the common shunt dynamo, where the potential differ- 
ence at the terminals rises as the E. M. F. of the batteries 
rises. This is due to the increase in the strength of the 
field, and hence the machine can be left without attendance. 
In this case, if a similar course was adopted, and the 
machine was simply shunt-wound, the rise in the E. M. F. of 
the dynamo would occur in equal proportion in both 
circuits, and hence the lamps would be overrun, so the 
following precautions and innovations are adopted. The 
machine is compound wound, and so the current going · to 
the lamps does not disturb the balance, as its demagnetising 
effect is thus counteracted. Then the extra commutator 
circuit is joined on at the brush side of the series- turns, so 
that the batteries can never reverse the polarity of the 
dynamo. Finally, the second circuit is wound to give 
the highest extra voltage required to charge the accu- 
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Laurence, Scott, and Co.'s 11-kilowatt Dynamo. 


mulators, and an adjusting resistance is introduced 
in the main charging cireuit, to reduce the current when 
the charging is first begun. The shunt winding thus always 
gives a constant exciting power, if the attendant is careful 
to regulate this resistance. The connection used may seem 
rather complicated at first sight, but the system will 
certainly reduce the hours of working the plant, and also 
save the end batteries from being overcharged, as now 
often occurs when counter E.M.F. cells are not used. The 
dynamo is a compact, well-designed machine with a cast- 
iron magnetic circuit, and a third bearing is introduced to 
help take the strain of the driving belt. 


A NEW SYSTEM OF ELECTRICAL DISTRIBUTION 
AND TRANSMISSION.* 
RY RANKIN KENNEDY. 
(Concluded from page 4.25.) 


The supply of two alternating currents in quadrature 
phase is also available for working motors without com- 
mutators. Now this is a very important matter. Ordinary 
motors working with continuous currents, such as the little 
one on the table, are no doubt very perfect machines and 
do their work well and economically, but still there are 
instances in which a motor without a commutator is a very 
desirable thing to use. One class of commutatorless motor 
is that known as Tesla’s motor, and one known as Prof. 
Ferraris’s motor, and another known as Bradley’s motor— 
any of these motorscan be used on this system of alter- 
nating currents. These motors are on the same principle, 
first discovered by Prof. Ferraris, and first enunciated by 
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him. The priuciple is that known as the rotary polar 
principle. 

A further development of this principle has been shown 
recently at the Frankfort Exhibition, in which three 
currents differing in phase by 120deg. are used to work a 
three-phase rotary polar motor without commutators. I 
have here before me two models of commutatorless motors, 
acting on quite different principles from those on which the 
rotary polar motor acts, and they are expressly designed to 
work with two currents in quadrature on this new system. 
The first one, Fig. 5, has two parts—a motor part, A, and 
a transformer part, B. The motor part consists of a ring 
or drum armature in a two-pole field ; the transformer part 
has the secondary winding on a drum with radial projec- 
tions, C, each carrying a secondary coil, the two diametri- 
cally opposite secondary coils are joined in series with each 
other, and with one coil on the ring or drum armature of 
the motor part, D. The field magnet of the motor part 
i$ excited by one of the two currents in quadrature, and 
the primary magnet of the transformer part is excited by 
the other current.' The primary magnet of the transformer 
part induces secondary currents in the coils on the radial 
projections, and these induced currents energise the arma- 
ture of the motor part, and the motor field is energised by a 
current in quadrature with that energising the primary 
magnet of the transformer, so that the magnetic flow 
may coincide with the phase of the current in the 
armature of the motor. The motor can now be started 
to drive a small fan; by a simple reversing key it can be 
stopped, started, or reversed without the slightest trouble. 
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There is no commutator or brushes to attend to. It may 
be boxed up, only two oil-cups to lubricate two bearings 
requiring any attention. The other motor without a com- 
mutator, Fig. 10, is designed to work with this system. 
In this motor, as in that last described, induced currents 
energise the armatures, of which there are two, A and B, 
each having a separate field magnet, C and D. In its 
simplest form this model shows the construction of this 
motor. The fields are two pole-fields, and the armatures are 
simpleSiemens’s old H girder shape form, well laminated. The 
two armatures are at right angles to each othor on the shaft. 
The fields are laminated and excited, one by the one current, 
and the other by the other current used in this system. Now 
the action of this arrangement isa little difficult to make 
clear, although it is very simple. The two fields being 
separately excited, each by one of tbe two currents in 
quadrature, one of them is always at its maximum induc- 
tion when the other is at its minimum, and the two arma- 
tures being at right angles to each other, one of them is in 
a position to receive the maximum magnetic flow at the 
instant the other is in a position to receive a minimum 
magnetic flow. The two armature coils are coupled 


' together to form one closed coil; under these conditions 


the one armature, which is under maximum induction, 
generates a current in its coil which also circulates in the 
coil of the other armaturé, and the direction of these currente 
are such as to polarise the armatures in the right 
direction to cause a torque continually in one direction. In 
actual working machines the construction is rather different 
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drums with outward radial projections carrying the ener- | nated induetors are marked C C'. The generators are low 
gising induction coils. This motor, like the last, has no | pressure. There is, therefore, no danger in the generating 
commutators nor brushes, nor sliding or sparking contacts | station, and the high-pressure currente to deliver the energy 
of any kind ; it only requires lubricating at two journals to | to the sub-stations are raised to high pressure by step-up 
keep it in perfect order. transformers. The district immediately surrounding the 

It has now been shown how in this system the electrical | generating station can be beet supplied at low pressure 
energy is sent out to sub-stations at high pressure, and is | direct from the generating station. The high-pressure 
there transformed down to low pressure, and supplied as a | quadrature currente are carried to the sub-stations on 
continuous current, or as two pulsating currents, or as two | two wires, and have a common return wire. At the 
alternating currents in quadrature. You have seen how | sub-stations the high-pressure currents are reduced to 
by two commutators and two transformers the continuous | low-pressure by two transformers, and converted into con- 
current is derived, and also how the motive power is to be | tinuous current, either wholly or partly. A continuous- 
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obtained, and the motors for the purpose, both with and | current circuit and two quadrature alternating-current 
without commutators. Having now given a general outline | circuits may be sent out at low pressure from a sub-station. 
of the system and its chief apparatus, some particulars | At some sub-stations only two alternating currents in 
regarding the generating station and the sub-stations can | quadrature would suffice for all the work; at others, the 
now be considered. At the generating stations the dynamos | continuous current alone might be sent out; and at others, 
generate the two currents in quadrature. The dynamos | again, the two pulsating unidirection currents, singly and 
I have designed for the purpose are shown by Figs. 6, | combined, on a four-wire system, can be sent out from the 
7, and 9. They are inductor dynamos, having no | sub-stations. These are matters for judgment, only to be 
moving coils, and generate the currents at low pres- | settled for each case under consideration, but all these 
eure and moderately low frequency; a frequency | methods are at the disposal of a supplying corporation 
under 40 per second being preferable where alternating adopting this system. Storage batteries can be charged 
currents in quadrature are to be converted into so many | at the sub-stations by the continnous current. If we refer to 
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different forms. These dynamos require to be double Figs. 2 and 3, this current pulsates, but never falls below a 
machines in order to enable them to be worked without fixed value. So long as the counter E.M.F. of the storage 
induction in the exciting coils. The exciting coils on one battery never exceeds this fixed value charging goes on 
half are coupled in series with those on the other half, steadily. Fig. 3 shows the arrangement of transformers 
so that the induced E.M.F. in the one opposes the and commutators for converting the two currents into one 
induced E.M.F. in the other, and therefore there can continuous current. 

be no current in the exciting coils due to induction. By, There is a method sometimes used for converting alter- 
this construction, it may be interesting to explain, that ` nating currents into continuous currents. In this method 
in these machines the same coils that are used for there is used an alternating-current motor, driving a con- 
exciting the machine can be e used as the tinuous current generator. Such a plan is open to the 
generating coils. The copper coils are marked A, B, and ; objection that two very powerful machines are required. 
the laminated magnets are marked D. The revolving lami- | If the maximum output ie for N We, Unan a WAT 
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of 100 h.p. must be coupled to a generator of 100 h.p. to | used to reduce the preasure to a safe limit for working the 
do the work of conversion. Obviously, this would be a | motors and electric light in the mines. Even the self- 
very inefficient combination, especially at under loads. In | starting synchronising motor has this advantage over an 
the method used on the new system a one-horse motor and | ordinary continuous motor in a mine, that after it is started 
commutator would convert from 1 h. p. tol,000 h.p. or more. | it runs without any attention to the commutators for a 
The motor requires power sufficient to drive the commuta- | long period of time, the commutator being cut out after the 
tors only. To apply the system to steamships, where it | start is made. So long as the load on both circuite of the 
will be found of vast advantage, only the two alternating | new system is similar and equal, the phase difference is 
currents in quadrature are required, and these are of low | maintained at quadrature. To ensure equality of load, the 
pressure—less than 100 volts—so that they are absolutely | various consuming devices are always fed from both 
safe to touch. In modern steamships power is distributed | circuits simultaneously. Two transformers, or one double- 
as a rule by steam pipes and small steam engines. In | wound transformer, is used for producing a single alter- 
some ships over a dozen small engines are employed for | nating current for lighting purposes, one transformer for 
various small power operations, such as pumps, fans, | each current. The primaries are connected, the one to the 

capstans, etc. There is a system of distributing power by | one circuit and the other to the other circuit, and the 
water in pipes throughout steamships which has been 'secondaries are connected in series with each other. I 
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adopted in some stoamships—Brown’s system in preference | can show you this arrangement in action. (A Sunbeam lamp 
to steam. Electrical distribution of power in steamships | worked from two transformers in this way was exhibited.) 
would have advantages over both, more eapecially where Before concluding, it may be well to draw attention to a 
electric light is now so common on steamers. The same | little difficulty with the working of alternate currents, which, 
plant can be used for power and lighting purposes. Instead although there is a remedy, is worthy of some attention. 
of steam-pipes led all over the ship, wires would be taken | Motors, when worked by Xni currents, act as in- 
from the generator of quadrature alternating currents in | duction coils ; they take a large current, but this large 
the engine-room. And instead of a multiplicity of small, | current is not in step with the impressed E.M.F., and 
wasteful, and troublesome steam engines, one good com- | therefore does not give the watts when it is multiplied by 
pound or triple expansion engine in the engine-room driving | the pressure. This large current is compounded of two 
the dynamos would do all the work, commutatorless motors | currents differing in phase by a quarter of a period ; one 
being used to drive all the small powers before mentioned | part of this large current is in step with the pressure, and 
throughout the ship. the other is an exciting current, or magnetising current, 
Motors with commutators would, on account of the | which lags a quarter of a period. This lagging current is 
attendance required and their liability to get out of order, | not produced by the dynamos at the central generating 
never be tolerated for power purposes on steamers, but | station, but is produced by the self induction of the motors, 
given a commutatorless motor, such as those here shown, | and is thereby drawn through the dynamos, and is at its 
there can be no doubt of the success of power distribution 
in steamships by electricity. The wires transmitting the 
power throughout a ship are cheaper, less liable to 
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accidente, and, if broken, are easily and quickly repaired, | maximum value when the E.M.F. of the dynamo is at a mini- 
and these are all advantages over the steam and hydraulic , mum. These large currents, compounded of an active current 
transmission of power. In mines the very same advantages | and a lagging current, do not represent correspondingly large 
exist. Most elaborate arrangements have been proposed , powers, but carrying capacity has to be provided for them 
for boxing in the dangerous commutator to enable a common | in the generators. Mr. James Swinburne has devised a 
dynamo to work in mines, one proposal being to choke it , method of using electrical condensers whereby the troubles 
in a box of poisonous gases, another to run the brushes | due to these magnetising currents are entirely obviated, 
inside the commutator. None of these proposals are | and the lagging currents are drawn from the condensers 
practicable. The only “perfect cure" is to abolish the | instead of through the dynamos. 

commutator altogether in motors fur steamships and mines, 
and thereby get rid of the dangerous Lydia and at the 
same time enable the motor to run on for long periods with 

no other attention than that required to fill the 5 ELECTRICITY AND THE NAVY. 
In steamships high pressures are not required at all; but in - : 

mining work high-pressure feeders can be used with a great | At the Royal United Service Institution on Wednesday: e paper 
saving in copper and electrical pressure. A transformer in applied to Torpedo and other Naval Purposes.” The paper dealt 
a cast-iron box, and completely immersed in oil, is then | with recent improvements in various instrumenta in use, as well 
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as with the application of electricity to new pur „and was 
illustrated by a number of the instrumenta themselves, the use of 
which was practically demonstrated by means of a secondary 
battery of 40 cells, lent by the Electric Power and Storage Com- 

ny. The last lecture was delivered in May, 1885, by Commander 

atten, since which time, said the lecturer, although little had 
been learnt that was actually new about electricity, great 
advances had been made in perfecting the methods of application, 
and the material used became better and cheaper every day, so 
that its use for naval purposes had become more extended. At 
one time there was a great tendency to elaborate most intricate 
machines, but more practical experience had shown that the 
instruments and machines must be simple, and made in such 
a way as to stand exposure and rough usage. Taking lighting 
first, it had become the rule for internal lighting of men-of-war to 
be by electricity, which was found to be economical, clean, and 
convenient. A trial had been made of using the hull as a return, 
but the disadvantage of the increased risk of a breakdown 
outweighed the economical considerations, so that a complete 
wire system was now always used. The search-light was 
now always used, but some preferred a few powerful lights, 
while others preferred several weaker ones, and a further difference 
of oe had arisen as to the elevation of the light. A later 
modification had been portable lights which could be landed, and 
be then controlled from the ship. He then touched upon the 
Improvements in secondary batteries, giving the following table 
with reference to that which he was then using, as compared with 
the older type made by the same firm : 


Size of Maximum| Time Weight of 
Type. late rate of of Capacity. |31-plate cell 
pee discharge. discharge. complete. 
amperes. | hours. jamp.-hours. Ibs. 
L (old) ...|9 sq. in. 4 9 36 286 
K (new) . 9 sq. in. 8 34 28 357 


The improvements had therefore given them a stronger and less 
delicate cell, and one that could be charged and discharged at 
double the former rate without injury, but they got this at a cost 
of about 22 per cent. less capacity, and 33 per cent. more weight. 
The deterioration was now ealodlated at about 74 to 15 per cent. 
perannum. A light and efficient accumulator was a boon they 
must look forward to yet; with it, steam launches would soon 
become a thing of the past, and they would be within a measurable 
distance of the flying machine. Electricity lent itself better than 
anything else to purposes of telegraphy, although the difficulty 
was the source of current. The current required should be large, 
as the larger it was the less delicate the instruments need be; 
naturally, therefore, secondary batteries had been tried, but by 
reason of their delicacy and the care required in their use they 
were not altogether a success. Primary batteries, as being 
more easily repaired or replaced, h been more largely 
used, but it was difficult to get great power from them. 
It was also proposed to work telegraphs with the direct 
current from the dynamo machine. An instrument of this descrip- 
tion had been invented by Mr. Richards, a constructor in the 
Admiralty. It only took half the amount of current necessary to 
light one lamp, and that only intermittently, whilst it was in 
actual motion, and as in our modern ships there was ample dynamo 
power, there seemed to be no objection to using the dynamo as the 
source of electricity. This was, however, quite a new departure, 
and we had not yet got any practical experience of its 
working. The machine that was at present most commonly 
in use was the Willis's, and the latest improvement of it, the 
Willis and Robinson's telegraph. This instrument could be 
worked either by secondary or by primary batteries. The 
great point in its favour was that it could not be thrown 
out of adjustment by being worked too rapidly, as the handle 
was not in direct connection with the electric mechanism. 
The fact of putting the handle over wound up, or extended, or 
compressed a spring, which, in its turn, drove some clockwork ; 
this made the contacts ; and no matter how angry or excited the 
officer of the watch might be, the clockwork would only cause the 
contacts to be made at a certain slow and deliberate pace, quite 
fast enough for all practical purposes, but not so fast as to incur 
any danger of upsetting the adjustments. Another good point 
was that should this instrument show the wrong indication 
through the handle being worked when the battery was discon- 
nected for any purpose, or through any other cause, it would re- 
adjust itself simply by putting the handle hard over. Instruments 
of this description were used for engine-room telegraphs, helm tele- 
ginpne and indicators, and for distance indicators to telegraph the 

istance of the enemy or target from the officer taking the range to 
the guns. A large ironclad now being built at the Forges et Chantiers 
de la Méditerranee was quite the most perfectly fitted ship, electri- 
cally speaking, that had ever been built; she had electricity for 
everything. Among other things she was to be fitted with a most 
elaborate system of telegraphs for all purposes. Messrs. Elliott 
were now preparing the instruments; they consisted of engine- 
room telegraphs, helm telegraphs and indicators, distance indi- 
cators and telegraphs, and revolution indicators. These last were 
very ingenious instruments, invented by Spratt. The fact of 
pressing a button on the side of the instrument cleared off any 
former record, and started the clockwork, which went for 15 
seconds. On the screw shaft was an electrical contact that was 
made four times in each revolution; at each contact the instrument 
indicated one, so that, at the completion of the 15 seconds, the 
number shown was the number of revolutions the engines were 


making per minute. A difficulty with respect to logs had 
always been keeping the revolving contact water-tight; this 
had now been got over by Granville’s log, in which the 
armour of the vessel became one pole of the battery, and a 
bar of plumbago on the log the other, the sea-water 
being the excitant. Another use of the telegraph they were 
hearing a good deal about at present was for communication with 
outlying lighthouses and lightehipe. There were two difficulties 
in the Way: first, that of getting the wire on board the lightships, 
that must of necessity swing to the wind or tide, or through the 
surf that was sure to be continually beating on the rocks round an 
ontlying lighthouse. Numerous water-tight swivel contacte had 
been tried for the lightehips—they were more or lees satisfactory 
for a time, but they constantly broke down ; and as for the light- 
houses, no shore end of cable has yet been made with a sufficiently 
heavy armouring to stand the action of a heavy surf on rocks for 
very long. A plan had, however, been patented by the Telegraph 
Construction and Maintenance Company, by which communication 
ceuld be made to both lighthouses and lightships without the 
cable actually going on board them at all. e plan was this: A 
twin cable wa» led out from the shore to within about a quarter of a 
mile of the lighthouse or ship, the cores were then forked out, 
and ended in large earth.plates about one-quarter of a mile 
Aport, one on either side of the place they wanted to telegraph to. 
wo earth-plates were put overboard, one from either end of the 
lightship, or on either sìde of the lighthouse. If now Morse signals 
were sent along the twin cable from the shore, using an interrupted 
current produced by a clockwork sounder, they could be distinctly 
heard in a telephone on board the lightship. This plan was now 
under trial, and, he was told, was likely to get over the difficulty 
of communication. Electricity was very useful for signalling 
with coloured lights and flashes, and for the latter use speci 
lamps had been made—one containing several very small fibres 
which rapidly cooled, and the other consisting of a number 
of fine fibres, each enclosed in a separate bulb, and kept at 
a dull red heat by a weak current, thus shortening the time 
required to bring them up to full brilliancy. The addition 
of a resistance and a condenser also did away with the other- 
wise excessive sparking of the switch. Another application was 
for range finding, when two telescopes, as far apart as Pani 
were mounted on horizontal arcs, divided by thin wire let into 
insulating materials. Attached to the telescope was a rubbin 
contact that touched this wire ; the telescope pivots were join 
together through a battery, and connections were made between 
the ends of the arcs so that the two portions of each on either side 
of the telescopes formed the four arms of an electric balance, and 
between the arms of the balance was placed a galvanometer to 
indicate by its deflections when and to what extent the balance 
was disturbed. Now, if these telescopes were moved along the 
horizontal arc, the resistance that the arc presented to the passage 
of the electric current was altered, but if the telescopes remained 
parallel, the resistance in both arcs was altered to the same extent, 
and the electric balance was undisturbed, and the galvanometer 
did not move from the zero point, but the telescopes were only 
lel when the object to be observed was at an infinite distance. 
he galvanometer would be marked to correspond to the distances 
indicated by the different angles at two telescopes. Reference was 
then made to motors in connection with working the guns and 
use on boate, of which two samples were given—boats of a type 
recently built by the Electric Power and Traction Company, 
at their works near Hampton — one, a pleasure vessel, was a 
river yacht, 55ft. long and 8ft. 6in. beam. She carried three 
tons of accumulators and machinery, consisting of 100 accumu- 
lators of the B 15 type, having an output of 150 ampere- 
hours. These cells could be fully charged in five hours, and 
at the full speed at which the boat was driven they 19 bei 
in seven hours, this giving a speed of seven or eight miles 
an hour, and developed about 5 h.p. A switch closeto the steering 
wheel was 80 arranged that it could go full or half speed ahead or 
astern, the difference in speed being obtained by, in the case of 
full speed, arranging the cells 50 in eeries and two in parallel, and 
in the case of half speed, 25 in series and four in parallel. The half 
speed was about five knots. Tho propeller made between 700 and 
800 revolutions a minute, its pitch being l6in. and diameter 20in. 
All the accumulators and the motor were either in lockers, forming 
seats, or under the bottom boards, so that the whole of the boat was 
available for accommodation. The other boat, presumably for war 
purposes, was similar to that shown atthe Naval Exhibition, and two 
ad been recently sold to the Russian Government. There were two 
pons of advantage in the electrical boat over the steamboat that 
ad not yet been noticed : first, that the former did not require to 
carry any extra weight, such as coal and fresh water to keep the 
engines going ; and secondly, that the weights in the electric boat 
could be stowed to better advantage than in the steamboat, as it 
did not matter where the batteries were placed, so long as they 
were in the boat ; therefore, as they need not be high, they were 
enabled to build a boat of deeper keel and consequently finer lines. 
This advantage did not seem to have been made full use of yet; 
when it was, perhaps they might get rather better comparative 
results between the two modes of propulsion. With respect to 
torpedoes, the insulation of the cables was the great difficulty, and 
what was wanted was to hit off a mean which, whilst giving a small 
current and therefore light conductor, would not unduly increase 
the E.M.F. beyond what the insulation of a flexible and light 
cable was able to stand. In the end it would probably be found 
that the users of this torpedo would have to rest satisfied with a 
cable that would be efficient for one or two runs of the torpedo 
only, but would not stand more use than that. This, of course, 
meant extra expense—a small matter in war-time. 
The paper was followed by a discussion. 
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BRADFORD TRAMWAYS. 


From time to time brief references have been 
made to the fact that at Bradford Mr. Holroyd 
Smith was preparing an experimental electrical 
tram line, under the auspices of the Town Council, 
in order to prove that electricity might be substi- 
tuted for steam. Horse traction for tramways is 


‘almost an impossibility at Bradford, and steam 18 


generally used. There is, however, a general desire 
to get rid of steam if it can be replaced by some- 
thing with fewer disadvantages. Messrs. Easton 
and Anderson, the well-known engineers, have 
carried out the experimental work. The authorities, 
evidently with the intention of making a crucial test, 
handed over some 650 yards of tramway just 
in front of the Midland Station and Hotel, where 
the gradient averages about 1 in 16, with 
hardly a trace of level running. It is obviously 
unfair for us to enter into minute criticism as to the 
type of motors or gearing adopted for this experi- 
mental work. The object of Messrs. Easton and 
Anderson was to satisfy the authorities that this 
incline could be safely negotiated under all con- 
ditions. If they cannot do that, the temporary 
installation spells so much lost; if they can, the 
authorities will, no doubt, be prepared to perma- 
nently instal the system over a long length of line— 
perhaps over their whole system. Thus the truck 
and machinery of the car used weighs about six 
tons, and is driven by two double-armature motors 
and worm gear, with hand-brakes supplementary 
to the natural motor brake. The current is taken 
up by a trolley from an overhead conductor, and 
after going through the motors gets to earth through 
the wheels and tram rails. The motors can be 
coupled in series or in multiple. Difficulties have 
had to be encountered and overcome. The work of 
putting up the overhead conductor and its connec- 
tions has had to be mostly done a few hours at a 
time by night, so as not to interfere with the 
ordinary running of the tram or the street traffic. 
The electric car will have for & month to take 
its place among the running steam trams, and 
if it performs satisfactorily the authorities will 
admit the fact as proof of the suitability 
of electricity generally for tramway work. On 
Monday last a number of gentlemen were invited 
to be present at what may be termed a preliminary 
trial, as the Board of Trade inspectors (General 
Hutchinson and Major Cardew) were to have the 
official trial on Tuesday. It is almost needless to 
say that the car was running during the trials with- 
out a hitch. It took the hill with ease, stopped and 
started as required, was easily controlled in the 
downward journey, and, when on the downward 
journey left under the control of the motors them- 
selves, simply started to be stopped, and stopped 
to be started. In other words, the motors were 
then driven by the car gravitation movement as 
generators, and opposed the gravitation movement 
of the car. Thus directly the car began to move 
the motors acted and brought it up, then their 
action stopped and gravitation again acted, and so on. 
The movement down-hill would therefore be very 
gradual, and by a series of jerks, if the car were 


THE ELECTRICAL ENGINEER, MAY 6, 1892. 


left wholly under the control of the motors. 
Desiring to have some indication of the power 
absorbed while running up the incline, the car 
was fully loaded with passengers, the total weight 
of car and passengers being estimated at nine 
tons, and with this load was run while the 
instruments at the generating station were watched. 
The current required is generated at the Bradford 
central station (described by Mr. Shoolbred in 
his paper before the Society of Arts, given elsewhere) 
by two dynamos coupled in series giving 300 volts 
pressure. It will suffice to say that the maximum 
current required when loaded as above, and running 
up the steepest part of the incline, was 70 amperes— 
say, a total of 28 h.p. There was, and is, and no 
doubt will be, considerable discussion as to whether 
the apparatus employed might not be modified and 
lightened, but at present we have to do with facts, 
and the facts are broadly as stated. It would have 
been interesting, no doubt, to have carried out 
further tests, but under the circumstances of 
the trial time did not allow of this. Mr. Holroyd 
Smith and Mr. Courtenay received the visitors 
on behalf of Messrs. Easton and Anderson, and 
Mr. Baynes, the electrical engineer of the central 
station, gave all facilities for seeing the generating 
plant. The work of the next month will be watched 
with a vast amount of interest, and assuming, as 
there is no difficulty in doing, the experiment to be 
successful, the Bradford Corporation will have the 
proud and unique position of being both first in the 
field to supply the electric light and also in adopting 
and supplying energy from the central station for 
traction purposes. 


TELEPHONY. 


We give elsewhere in this issue an article which 
seems destined to have an history. From internal 
evidence it may almost be taken as an authoritative 
statement on behalf of the National Telephone Com- 
pany. Of course, we have no objection to the 
National putting forward its view. of the case. We 
have always considered the present state of things 
as a legacy left by the former management, and to 
be a state that would probably never have arisen if 
a broad policy for satisfying subscribers had from 
the first been followed. Finance and watered 
capital have proved millstones round the neck of 
the company, and those who cried out against State 
monopoly are now crying out against competition. 
In the manifesto we have the history as seen from 
the National Company’s point of view of its business 
transactions and connections with the postal tele- 
graph authorities. The Postmasters-General come 
in for some hard knocks, but then that forms part of 
their perquisites, and we cannot expect a private 
company either to acknowledge the Government to 
be in the right, or that a competing company ought 
to exist. However, we have always held that two tele- 
phone companies cannot satisfactorily exist in the same 
town. That view remains, but the only way to get rid 
of incompetent service, of high charges, of an imper- 
fect system, is by open competition. A meeting of 


„The Association for the Protection of Telephone 
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Subscribers ” was held yesterday. The association 
was formed because of high-handed proceedings of 
the company, because grievances were pooh-poohed, 
and because subscribers were paying for services 
they did not get. The mere existence of such an 
association shows the wrong policy has been pursued, 
and though this manifesto may carry conviction to 
those that require no convincing, it will probably 
fail to convince men of discérnment. 


THE METROPOLITAN COMPANY. 


The meeting of the Metropolitan Company is 
held to-day. It will be an important one, inasmuch 
as more money is wanted. We understand that 
some severe criticisms have been urged against the 
balance-sheet, and that it is favourable because it must 
be so in order to get more money. If it is any con- 
solation to the shareholders or to the investing public 
to have a companies’ finance barometer, we would 
point out that Messrs. Pender, Anderson, and Co. 
are always on hand whilst fine weather is likely to 
prevail, and being behind the scenes, always manage 
an excuse for leaving when rough weather looms ahead. 
These gentlemen are keeping up their connection 
with the company, so it is pretty certain that in 
their estimation the sailing prospect is fairly satisfac- 
tory. Ofcourse, the balance-sheet does not make 
much of a show as yet, but then time is young, and 
it certainly is something to be able to say that in a 
year the lamp connections rose from 48,000 8-c.p. 
lamps to 82,000, and now has reached 96,000, or 
double what it was in January, 1891. It may be 
well to compare the present with last year’s accounts 
in a few particulars. The accounts given last April 
were for fifteen months, but for comparison we have 
roughly reduced them to twelve months. Thus the 
coal bill for 1891 was £10,000, for 1892 it is £13,700 
(the nearest hundreds are taken) from which we 
gather the largest addition to lamps wired was made 
towards the close of the financial year. Similarly, 
oil, etc., in 1891 cost £1,760, in 1892 cost £2,560; 
taking the whole cost of generation,. 1891 shows 
at £17,000, in 1892 at £26,700. Distribution in 
1891 cost £48, in 1892 it cost 4163; other 
expenditure in revenue account in 1891 brought 
the total to £22,000, against 434,000 in 1892. 
The receipts for the past year, including a pay- 
ment of £3,027 by the contractors, reached the 
sum of £43,747, showing a balance over expen- 
diture of £9,719. If we were disposed to be hyper- 
critical, we might suggest that nothing is allowed for 
depreciation in these accounts, but such criticism 
would no doubt be met with the assertion that all 
repairs were paid out of revenue, and the whole 
plant was kept in the highest possible state of 
efficiency. A conundrum might be put with regard 
to one item: When is a loan not a loan? For in 
one place we are told the amount of loan capital is 
nil, in another it is £9,606. It may be permissible 
in early days to make preliminary expenses answerable 
for a multitude of sins, but in the accounts the amounts 
should be wiped out as soon as possible. There is just 
a slight tendency to be querulous over the general 
balance-sheet.. The temporary loan seems very 
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much as if money had to be borrowed to pay 
dividends, as it is very similar to net profit. Thus, 
loan £9,606, profit £9,719. Take away the loan 
and the cash balance is only £4,600, while the 
indebtedness is £23,000, against £15,500 to be 
received. However, the one point of importance 18 
the revenue account. Here, if the distribution of 
expenses has been properly made, is shown a profit, 
and with increasing business this should be an 
increasing profit. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


BIDEFORD LIGHTING. 


SIR, —In the current number of the Electrical Engineer 
you have a short note on the public lighting of Bideford. 

Some weeks ago there appeared an advertisement in 
your juvenile contemporary Lightning, inviting competitive 
schemes for an electric light installation, and, probably in 
common with many others, I wrote to the town clerk 
asking for further information and details. Receiving no 
reply, I wrote again about a fortnight later, and was then 
informed that the time for sending in schemes had lapsed. 

I have seen nothing in the technical press since, until 
your note, which appears to show that some of the inhabi- 
tants of Bideford, at all events, are still very much in the 
dark as to their own town clerk's doings. 

Can you kindly inform me: 

1. Whether any schemes or tenders were received ? 

2. If so, who reported upon them, and with what result ? 

On the face of it, it seems as if the local gas interest had 
managed things very well for their industry.— Yours, etc., 

London, May 2, 1892. SEMPER VIWILANS. 


[Our correspondent may find out that the local gas 
interest has nothing to do with the matter. The con- 
temporary referred to, like other contemporaries, is under 
the control of electrical engineers, and if the members of 
the industry imagine that papere so controlled are going to 
play into other hands—well, they must be very simple. 

o far as we know, the Electrical Review and the Electrical 
Engineer are the only two technical electrical papers not so 
controlled. None of the other electrical papers hardly 
dare say “boo” to a goose—in certain proprietary direc- 
tions.—Ep. E. E.] 


— — ae EE 


A NEW NAME. 


We have received from the Board of Trade a copy of 
the fourth schedule to provisional orders under the Electric 
Lighting Acts, and attention is called to the new name 
which has been given to the unit of supply by the Board 
of Trade : 

* FOURTH SCHEDULE. 


* In this schedule the expression ‘kelvin’ shall mean 
the energy contained in a current of 1,000 amperes flowing 
under an E.M.F. of one volt during one hour. 


“ Section 1.—W here the undertakers charge any consumer 
by the actual amount of energy supplied to him, they shall 
be entitled to charge him at the following rates per quarter: 
For any amount up to 20 kelvins, 13s. 4d., and for each 
kelvin over 20 kelvins, 8d. 


“Section 2.— Where the undertakers charge any consumer 
by the electrical quantity contained in the supply given to 
him, they shall be entitled to charge him according to the 
rates set forth in Section 1 of this schedule, the amount 
of energy supplied to him being taken to be the product 
of such electrical quantity and the declared pressure at the 
consumer's terminals—that is to say, such a constant 
pressure at those terminals as may be declared by the 
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April 26, 1899. — The decision of the Exchequer Division 
of the High Court of Justice in 1880 that the telephone 
was a telegraph, placed its public use under the control of 
the Postmaster-General, who granted licenses to the tele- 
phone companies of an extremely restricted character, con- 
fining the use of telephone exchanges to limited areas 
around a small selected number of towns, outside which the 
companies could not give the advantage of the telephone 
without the special sanction of the Postmaster-General in 
each individual case. This sanction was never given 
excepting upon extremely onerous conditions—conditions, 
indeed, so onerous as to be in most cases prohibitive. 
Anyone wishing to be a subscriber to an exchange system, 
say, of five miles radius, who happened to be even a few 
yards outside of the area, could not be connected with the 
telephone system within it excepting on condition that his 
wire should be carried to the central exchange of the 
system, even though there might be a sub-exchange forming 
part of the system close to the boundary, and the Post 
Office, moreover, insisted upon the payment of a higher 
royalty than that ordinarily charged upon each such special 
connection, generally from 124 to 15 per cent. The 
effect was that although, but for the limitation above 
described, an ultra-radial subscriber might have been con- 
nected with the telephone system by a very short line at 
the minimum exchange tariff, he had instead, when the 
system was within, say, a five-mile area, to pay for a con- 
nection of over five miles in length to the central exchange, 
as well as the Post Office royalty of 124 to 15 per cent., 
and was consequently placed in an entirely different 
position to subscribers within the licensed areas. It was, 
however, arranged, eventually, that a subscriber outside 
the radius might be connected with the nearest exchange 
within the telephone area, provided the Postmaster-General 
was paid his royalty upon such a length of wire as would 
have been necessary if it had actually been run to the 
central exchange. It will thus be seen that beyond the 
favoured areas the Post Office practically deprived the 
public of the advantageous use of the telephone. 

For sometime the department refused to allow telephonic 
communication between the subscribers in the different 
licensed telephone areas upon any terms, but at last gave 
way to the extent that it undertook, subject to a special 
arrangement in each case, to connect certain town areas. 
The conditions attached to this concession were, that the 
department should charge a certain rental for each wire, 
that the company should not allow the use of the wire to 
more than eight persons; that each person should be charged 
one-eighth part of the rental of the wire and no more ; and 
that if the number of subscribers was less than eight the 
company should pay to the Postmaster-General the full 
rental of the wire. The effect of these conditions was that 
the company could not gain upon the wire rental from the 
department under any circumstances, and that, if it could 
not keep up the full number of subscribers allowed by the 
department, it must necessarily work this branch of its 
business at a loss, and, in fact, it mostly resulted in a very 
heavy loss. Such was the spirit tenaciously maintained by 
the department in its dealings with the telephone companies, 
a spirit which could not be approved by any fair and 
liberal-minded man, until, happily, a statesman of broad 
views, influenced by a just and liberal animus, became the 
political head of the Post Office. Mr. Fawcett saw that 
the system then prevailing deprived the public of the 
legitimate use of the telephone, placing the inhabitants 
within and without the licensed areas in entirely different 

sitions, and, in order to place all sections of the popu- 
ation upon a parallel footing, and not to hamper legitimate 
telephonic enterprise, he arranged with the companies for 
the issue, in November, 1884, of an entirely new license, 
which enabled them to exploit the telephone, and to run 
wires in every part of the couutry upon the same con- 
ditions. He thus abrogated the restrictions inseparable 
from the plan of licensed areas, and gave the companics 
power to meet the most manifest public telephonic wants 
irrespective of regard to locality. After this time the 
telephone companies proceeded with vigour to build up a 


ndertakers under any regulations made under this order.” | business strictly in accordance with the conditions of the 


new license, and in which exchange systems in towns and 
villages, and trunk lines connecting those systems with 
each other, were inextricably interlaced and conjoined. 
Finding that the difficulties in the way of a number of 
companies working the telephone in different large districts, 
arranging for the proper erection and efficient working of 
the trunk lines which connected them, and for harmony 
of management in other respects, were extremely great, 
and led to delay in perfecting such a system aa the 
public had a right to expect from those who exploited the 
telephone, it was found expedient to amalgamate the 
principal telephone companies. This plan of amalgama- 
tion, at which the Postmaster-General chose to take offence, 
was also strictly within the lines of the new license. 

The result is that the National Telephone Company, 
which, with its two subsidiary companies, the Western 
Counties and South Wales Telephone Company, Limited, 
and the Telephone Company of Ireland, Limited, does over 
90 per cent. of the telephone business of the country, and, 
taking legitimate advantage of the powers bestowed upon 
it by the Postmaster-General’s license, has put all the 
principal towns of Scotland, and most of the small ones, 
into telephonic communication with each other; has con- 
nected the industrial districts of England in a similar 
manner, and is now about to join telephonically the great 
business centres of England and Scotland, thus putting its 
subscribers in such a position that they have the power oi 
carrying on important business converse with each other, 
not only within each industrial town of every business 
locality, but also of exchanging communications with sub- 
scribers in towns far apart from each other. The necessary 
consequence of this action of the National Telephone 
Company is that those invited to become subscribers to 
new telephone companies, finding that they can only com- 
municate with a small number of people in a limited area, 
and cannot be given the advantage of telephonic communi- 
cation with outside industrial towns, prefer the wider and 
greater facilities given by the National Telephone Company. 
Necessarily these facts give to the National Company, as 
the result of its enterprise, and of over 12 years of effort, a 
great and legitimate advantage. 

Various rivals have cropped up and have, in common 
with the Postmaster-General, suffered in their competition 
with the successful undertaking of the National Telephone 
Company, having been unable to make satisfactory head- 
way against it. This being the case the department, sup- 
ported hy the Postmaster-General, and apparently in 
conjunction with the National Company’s rivals, has put 
before the National Company certain proposals involving 
the absolute surrender by the company of all the conditions 
of advantage above described—that is to say, of its trunk 
system and of the strength it derives from the large 
number of its exchange subscribers. The Postmaster- 
General requires the National Company not only to sell to 
the department its trunk system, which would be imme- 
diately used for the benefit of all its rivals as well as of itself, 
but also demands that every telephone company starting 
in opposition to the National Company, however small, 
shall be helped in its opposition by the privilege of being 
able to communicate through the instrumentality of the 
surrendered trunk lines, with the whole of the National 
Company’s exchange subscribers. 

The Postmaster-General thus seeks at one blow to 
deprive the National Company of the goodwill of a business 
which is the growth of many years, and to distribute it 
amongst the comnany’s rivals, including the Post Office 
itself. He offers the company no equivalent for submission 
to this levelling and confiscatory process. 

To our rivals, who have no trunk lines, and who there- 
fore have nothing to surrender, and have either none or 
but few subscribers, he offers certain wayleaves and other 
facilities for the conduct of their business, and with a show 
of impartiality he offers the same facilities to us; but to 
our rivals he offers an equal share with ourselves in the 
use of our trunk lines, which he requires us to surrender, and 
of the advantage of communication with allour over 40,000 
subscribers, thus requiring us to aid and stimulate their 
opposition. To us he gives no relative advantage, but just 
the same facilities neutralised manifold by what he takes 
from us. They receive the facilities plus what he deprives 
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us of to give to them. We receive them minus what he 
would wrench from us to give to them. He offers them pros- 
perity, and he deliberately and of purpose does so at our 
expense. He professes to propound a scheme that is fair 
and impartial, but which is so devised that the National 
Company cannot accept it without grave injury, whilst it 
gives the National Company’s rivals every advantage they 
could possibly desire. The Postmaster-General, in his 
speech of the 29th March, having proposed this scheme 
alike to those it will benefit and those it will injure, tries 
to force its acceptance upon those who he and the Chancellor 
of the Exchequer know will be wronged by it, by threaten- 
ing to withhold wayleaves and other facilities from any 
company which does not accept the Postmaster-General’s 
entire scheme. The following are the words of the Post- 
master-general in the House of Commons: A new com- 
pany, with no trunk lines, could not compete with an 
older company that had trunk lines, (and) whilst the Govern- 
ment proposed that the companies should be allowed, by 
becoming connected with the Post, Office, to achieve a new 
development in their industry, they only intended to grant 
the privilege to companies that were ready to join in a 
system of free and unrestricted communication," so that 
unless the National Company agrees to assist every 
opponent by the surrender of its trunk lines, and the 
advantage in competition it derives from the extent of its 
enterprise, it will be refused the powers necessary to the 
proper conduct of its business, which will be given freely 
to others. It is necessary, therefore, to strip the mask 
from the pretence of impartiality, under which it is pro- 
posed to inflict great injustice. That the Government 
know full well what is they ask the National Company to 
give up is shown from the following paragraph from the 
speech of the Chancellor of the Exchequer: It is 
necessary that the Government should take the trunk lines 
into their hands. If that were not done, they could not 
have that competition which it was desired they should 
secure. While the National Company had a monopoly it 
was impossible for the other lines to compete. A telephone 
circuit was only half useful unless it was put into telephonic 
communication with the rest of the country, and unless 
that were done the people of a locality not in communica- 
tion with the whole of the country would be only half 
served, and theréfore it was why, in one sense, the Govern- 
ment would have to take the trunk lines into their own 
hands as a means by which to secure free trade.” He 
stigmatises the advantage which the National Company has 
gained by its enterprise as a monopoly, in order to cover 
the insidious policy propounded as a measure of free trade, 
but the public is the eventual arbiter in such matters, and 
to public opinion, in case of necessity, we shall appeal. 

If the National Company had done that which it was 
not justified in doing by its license some such policy as 
that shadowed out iu the speeches of Sir James Ferguson 
and Mr. Goschen might probably receive the support of 
the public, but as the National Company has most probably 
endeavoured to make use of its privileges to make the 
telephone of as much value as possible to the public, there 
is no justification for the attempt to penalise it with a 
special view to aid rivals who are acting in harmony with 
the department. The whole scheme of the Postmaster- 
General is retrogressive. To carry it out, a distinction will 
again have to be made between those who use the telephone 
within given town areas and those who are outside of those 
areas, to the detriment of the later, whilst the dual 
responsibility of the Government and the companies for 
the joint connection of the telephone exchanges and the 
trunk system, and the delay that must necessarily arise 
through having to make connections between the depart- 
ments and the company's wires each time a trunk call is to 
be made, must lessen the advantage of the trunk and 
exchange systems to the community. And all this is 
sought to be done because the National Company can only 
be beaten by a combination between the Post Office and 
the National Company's rivals. With these facts before it, 
the public will not be surprised should the National Com. 
pany decide not to surrender its advantages at the bidding 
of a hostile department, and prefer to combat the depart- 
ment and all-comers, rather than make a weak and cowardly 
surrender to an unfair and unjustifiable demand. 
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EXPERIMENTS WITH ALTERNATE CURRENTS OF ephemeral existence, and cannot, unfortunately, be indefinitely 


ved in its most sensitive state, even in a bulb devoid of any 


HIGH POTENT * ducting el de. In studying the ph „by all 
IAL AND HIGH FREQUENCY.* conducting electrode, In studying tis Pe used. T have found it 


BY NIKOLA TESLA. best to use bulbs constructed as indicated in Figs. 12 and 13. In 
Fig. 12 the bulb comprises an incandescent lamp globe, L, in the 
( Continued. from page 422.) neck of which is sealed a barometer tube, b, the end of which 


EM -— : is blown out to form a small sphere, 6. This sphere should be 
I think it best at this juncture to bring before you a pbeno- sealed as closely as ible in the centre of the large globe. 
menon, observed by me some time ago, which to the purely Before sealing, a thin tube, t, of aluminium sheet may be 
slipped in the barometer tube, but it is not important to employ 
it. The small hollow sphere, 3. is filled with some conducting 
powder, and a wire, w, is cemsnted in the neck for the purpose 
of connecting the conducting powder with the generator. The 
construction shown in Fig. 13 was chosen in order to remove 
from the brush any conducting body which might poseibiy 
affect it. The bulb consists in this case of a lamp globe, L, 
which has a neck, n, provided with a tube, b, and small sphere, 


Fic. 12. —Bulb for Producing Rotating Brush. Fias, 14 AND. 15.—Forms and Phases of the Rotating Brush. 


scientific investigator ma rhaps appear more interestiog than | s, sealed to it, so that t i i 
: Jea ' , wo entirely independent compartments 
50 of the results which i have the privilege to present to you | are formed, as indicated in the An Whéi the bulb is in 
is evening. It may be quite properly ranked among the brush | use, the neck, u, is provided with a tinfoil coating, which is con- 
nected to the generator, and acts inductively upon the moderately 
rarefied and highly conducting gas enclosed in the neck. From 
there the current passes through the tube, b, into the small sphere, 
4, to act by induction upon the gas contained in the globe, J. It 
is of advantage to make the tube, (, very thick, the hole through 
it very small, and to blow the sphere, ^, very thin. It is of the 
greatest importance that the sphere. «, be placed in the centre of 
the globe. L. Figs. 14, 15, and 16 indicate different forms 
or stages of the brush. Fig. 14 shows the brush as it first appears 
in a bulb provided with a conducting terminal; but as in such a 
bulb it very soon disappears—often in a few minutes— I will confine 
myself to the description of the phenomenon as seen in a bulb with- 


Fic, 13, —Bulb for Producing Rotating Brush. Fic. 16, — Form and Phase of the Rotating Brush. 


phenomena—in fact, it is a brush formed at, or near, a single | out conducting electrode. It is observed under th i 
terminal in high vacuum. In bulbs provided with e ditions: When the globe, L (Figs. 12 and 13), in 5 
terminal, though it be of aluminium, the brush bas but an a very pup degree, generally the bulb is not excited upon 
m UM - — — connecting the wire, « (Fig. 12), or the tinfoil coating o 

i Lecture delivered before . the Institution of Electrical | bulb, Fig. 13, to the N i the induction coil. ' To 8 
Engineers at tho Royal Institution, on Wednesday evening, it, is is usually sutlicient to grasp the globe, L, with the band. 
February 3, 1892. From the Journal of the Institution of | An intense phosphorescence then spreads at first over the globe, 
Jectrical Engineers, but soon, gives place to a white misty light. Shortly after- 


— — — 
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wards one may notice that the luminosity is unevenly distributed 
in the globe, and after passing the current for some time the 
bulb appears as in Fig. 15. From this rac the phenomenon 
will gradually pers to that indicated in ig. 16, after some 
minutes, hours, days, or weeks, according how the bulb is worked. 
Warming the bulb or increasing the potential hastens the transit. 
When the brush assumes the form indicated in Fig. 16, it may be 
brought to & state of extreme sensitiveness to electrostatic and 
magnetic influence. "The bulb hanging straight down from a wire, 
and all objects being remote from it, the approach of the observer 
at a few paces from the bulb will cause the brush to fly to the 
opposite side, and if he walks around the bulb it will always keep 
on the opposite side. It may begin to spin around the terminal 
long before it reaches that sensitive stage. When it begins to turn 
around principally, but also before, it is affected by a magnet, and 
a certain stage it is susceptible to magnetic influence to an astonish- 
ing degree. A small permanent magnet, with its poles at a distance 
of no more than two centimetres, will affect it visibly at a distance 
of two metres, slowing down or accelerating the rotation accordin 
to how it is held relatively to the brush. Í think I have observ 
that at the stage when it is most sensitive to magnetic, it is not 
most sensitive to electrostatic influence. My explanation is, 
that the electrostatic attraction between the brush and the glass 
of the bulb, which retards the rotation, grows much quicker 
than the magnetic influence when the intensity of the stream 
is increased. When the bulb hangs with the globe, L, down, 
the rotation is always clockwise. In the southern hemisphere it 
would occur in the opposite direction, and on the equator the 
brush should not turn at all. The rotation may be reversed by a 
magnet kept at some distance. The brush rotates, seemingly, best 
when it is at right angles to the lines of force of the earth. It ver 
likely rotates, when at its maximum speed, in synchronism wit 
the alternations, say 10,000 times a second. The rotation can be 
slowed down or accelerated by the approach or receding of the 
observer, or any conducting body, but it cannot be reversed by 
patting the bulb in any position. When it is in the state of the 

ighest sensitiveness, and the potential or frequency be varied, 
the sensitiveness is rapidly diminished. Changing either of these 
but little will generally stop the rotation. The sensitiveness is 
likewise affec by the variations of temperature. To attain 
great sensitiveness it is necessary to have the small sphere, s, in 
the centre of the globe, L, as otherwise the electrostatic action 
of the glass of the globe will tend to stop the rotation. The 
sphere, s, should be small and of uniform thickness: any dis- 
5 of course, has the effect to diminish the sensitiveness. 

he fact that the brush rotates in a definite direction in a 
permanent magnetic field seems to show that in alternating 
currente of very high frequency the positive and negative im- 
pulses are not equal, but that one always preponderates over the 
other. Of course this rotation in one direction may be due to the 
action of two elements of the same current upon each other, or 
to the action of the field produced by one of the elements upon 
the other, as in a series motor, without ‘necessarily one impulse 
being stronger than the other. The fact that the brush turns, as 
far as I could observe, in any position, would speak for this view. 
In such case it would turn at any point of the earth’s surface. 
But, on the other hand, it is then hard to explain why a permanent 
magnet should reverse the rotation, and one must assume the 
preponderance of impulses of one kind. 

As to the causes of the formation of the brush or stream, 
I think it is due to the electrostatic action of the globe and the 
dissymmetry of the parts. If the small bulb, «, and the globe, L, 
were perfect concentric epheres, and the glass throughout of the 
same thickness and quality, I think the brush would not form, as 
the tendency to pass would be equal on all sides. That the 
formation of the stream is due to an irregularity is apparent from 
the fact that it has the tendency to remain in one pee and 
rotation occurs most generally only whon it is brought out of this 
position by electrostatic or magnetic influence. When in an 
extremely sensitive state it rests in one position, most curious 
experiments may be performed with it. For instance, the experi- 
menter may, by selecting a proper tion, approach the hand at 
a certain considerable distance to the bulb, and he may cause the 
brush to pass off by merely stiffening the musclea of the arm. 
When it begins to rotate slowly, and the hands are held at a 
proper distance, it is im ible to make even the slightest motion 
without producing a visible effect upon the brush. A metal plate 
connected to the other terminal of the coil affects it at great 
distance, slowing down the rotation often to one turn a second. 
I am firmly convinced that such a brush, when we learn how 
to produce it properly, will prove a valuable aid in the investiga- 
tion of the nature of the forces acting in an electrostatic or 
magnetic field. If there is any motion which is measurable 
going on in the space, such a brush ought to reveal it. Itis, so 
to speak, a beam of light, frictionless, devoid of inertia. I think 
that it may find practical applications in telegraphy. With such 
a brush it would be possible to send despatchesacross the Atlantic, 
for instance, with any speed, since its sensitiveness may be so great 
that the slightest changes will affect it. If it were possible to 
make the stream more intense and very narrow, its deflections 
could be easily photographed. I have been interested to find 
whether there is a rotation of the stream itself, or whether there 
is simply a stress travelling around in the bulb. For this pu 
I mounted a light mica fan so that its vanes were in the path of 
the brush. If the stream itself was rotating, the fan would be 
spun around. I could produce no distinct rotation of the fan, 
although I tried the experiment repeatedly ; but as the fan exerted 
a noticeable intluence on the stream, and the apparent rotation of 
the latter was in thia case never quite satisfactory, tho experiment 
did not appear to be conclusive. I have been unable to produce 


the phenomenon with the disruptive discharge coil, although every 
other of these phenomena can be well produced by it —many, in 
fact, much better than with coils operated from an alternator. It 
may be ible to produce the brush by impulses of one direction, 
or even by a steady potential, in which case it would be still more 
sensitive to magnetic influence. 

. induction coil with rapidly alternating currents, 
we ise with astonishment, for the first time, the great import- 
ance of the relation of capacity, self-induction, and frequency as 
regards the general result. The effects of capacity are the most 
striking, for in these experiments, since the self-induction and 
frequency both are high, the critical capacity is very small, and 
need be but slightly varied to produce a very considerable change. 
The experimenter may bring his body in contact with the 
terminals of the secondary of the coil, or attach to one or both 
terminals insulated bodies of very small bulk, such as bulbs, and 
he may produce a considerable rise or fall of potential, and greatly 
affect the flow of the current through the primary. In the 
experiment before shown, in which a brush appears at a wire 
attached to one terminal, and the wire is vibrated when the 
experimenter brings his insulated body in contact with the 
othar terminal of the coil, the sudden rise of potential was made 
evident, 

I may show you the behaviour of the coil in another manner 
which possesses a feature of some interest. I have here a little 
light fan of aluminium sheet, fastened to a needle and arranged to 
rotate freely in a metal piece screwed to one of the terminals of 
the coil. When the coil is set to work, the molecules of the air 
are rhythmically attracted and repelled. Asthe force with which 
they are repelled is greater than that with which they are 
attracted, it results that there is a repulsion exerted on the 
surfaces of the fan. If the fan were made simply of a metal 
sheet, the repulsion would be equal on the opposite sides, and 
would produce no effect. But if one of the opposing surfaces is 
screened, or if, generally speaking, the bombardment on this side 
is weakened in some way or other, there remains the repulsion 
exerted upon the other, and the fan is set in rotation. The 
screening is best effected by fastening upon one of the opposing 
sides of the fan insulated conducting coatings, or, if the fan is 
made in the shape of an ordinary propeller screw, by fastening on 
one side, and close to it, an insulated metal plate. The static 
screen may, however, be omitted, and simply a thickness of 
ineulating material fastened to one of the sides of the fan. 
To show the behaviour of the coil, the fan may be placed 
upon the terminal and it will readily rotate when the coil is 
operated by currents of very high frequency. With a steady 

tential, of course, and even with alternating currente of very 
ow frequency, it would not turn, because of the very slow 
exchange of air, and consequently smaller bombardment ; but 
in the latter case it might turn if the potential were excessive, 
With a pin wheel, quite the opposite rule holds good ; it rotates 
best with a steady potential, and the effort is the smaller the 
higher the frequency. Now it is very easy to adjust the 
conditions so that the potential is normally not sufficient to 
turn the fan, but that by connecting the other terminal of the 
coil with an insulated it rises to a much greater value, &o as 
to rotate the fan, and it is likewise possible to stop the rotation by 
connecting to the terminal a body of different size, thereby 
diminishing the potential. Instead of using the fan in this 
experiment, we may use the electric“ radiometer with similar 
effect. But in this case it will be found that the vanes will rotate 
only at high exhaustion or at ordinary pressures ; they will not 
rotate at moderate preesures, when the air is a, ag eae let 
This curious observation was made conjointly by Prof. Crookes 
and myself. I attribute the result to the high conductivity of the 
air, the molecules of which then do not act as independent carriers 
of electric charges, but act all together as a single conductin 
body. In such case, of course, if there is any repulsion at all o 
the molecules from the vanes, it must be very small. It is possible, 
however, that the result is in part due to the fact that the greater 

rt of the discharge passes from the leading-in wire through the 
ighly-conducting gas, instead of passing off from the conducting 
vanes. In trying the preceding experiment with the electric radio- 
meter the potential should not exceed a certain limit, as then the 
electrostatic attraction between the vanes and the glass of the 
bulb may be so great as to atop the rotation. 


(To be continued.) 


THE BRADFORD CORPORATION ELECTRICITY 
SUPPLY.: 


BY JAMES N. SHOOLBRED, B.A., M. I. C. K. 


In the early part of 1888, the Corporation of Bradford, respond- 
ing to the expressed desire of a number of their ratepayers, decided 
to provide a supply of electricity, in accordance with the Bradford 
Electric Lighting Provisional Order, 1883, for that portion of the 
centre of the town which had been approved of by the Board of 
Trade, under the title of the Compulsory Area" of the order. 
The preparation of the plans, and the superintendence of the 
works necessary to carry out the above decision, were entrusted to 
the author, who, as the consulting electrical engineer of the Cor- 
poration, had acted as their technical adviser throughout the 
earlier stages, while obtaining their provisional order. 


j Paper road before the Society ofj Arts. 
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After mature and careful consideration, it was decided to adopt 
the system of continuous current, generated at low pressure, and dis- 
tributed direct to the houses on the two-wire parallel arrangement 
(at first, at least), but which could, later on, when the increase in the 
demand as well as in the distance of the distribution, be so modified 
as to meet those requirements. In arriving at this decision, it was felt 
that the ‘‘continuous” current offered a number of industrial appli- 
cations, such as motive power, electro-deposition, storage, and 
others, peculiarly suited to the needs of a manufacturing town 
like Bradford ; all of which would have been excluded by the 
selection of the ‘‘ alternating” current, limited only to lighting. 
While, again, with the continuous current, the use of the 
secondary battery (not possible with the ''alternating " current) 
afforded, not merely a large reserve of power for use during the 
night, and at such times of the day when it was also net desirable 
to run the engines and dynamos owing to the smallness of the 
demand, but also a most useful regulator acting upon the steadi- 
ness of the supply, and counteracting or mitigating any irregu- 
Ary in the action of the steam engines and other parts of the 
machinery. The value of such a reserve as the storage battery, in 
case of any interruption or diminution in efficiency, through the 
sudden stoppage of any portion of the generating machinery, 
whether designedly or by accident, can hardly be appreciated. 

The financial economy due to the batteries in the working of 
the 5 station is very considerable, since the generating 
muchinery can be completely stopped during many hours of the 
night and of the day, with a very marked saving in wages, coal, 
and other similar matters, as against the compulsorily uninter- 
rupted running of the machinery during the entire of the 24 hours, 
which is imperatively demanded on the ‘‘ alternating” current 
system. In the selection of low pressure" for the distribution 
of the electric supply, as against ‘‘ high pressure" (usually, though 
not necessarily, associated with the alternating " current) it was 
felt that the uid duty of a municipal authority was to safe- 
guard the public from as much danger as possible in a matter of 
this kind, even if such immunity should have to be purchased b 
the investment of a little more capital in the work (a fact whic 
was extremely doubtful). 

In the selection of the generating plant for a central station in 
the centre of a oe town, the important consideration, after 
efticiency, is probably that of compactness and economy of floor 
space occupied, as ground is necessarily very valuable in such 
rituation. For thia reason it was here determined, after very 
careful consideration, to adopt a steam engine of the inverted 
vertical un , driving directly on the same shaft a shunt-wound 
dynamo, both being placed upon the same bed - plate -an arrange- 
ment which allows of as much as 3 h.p. indicated per square foot 
of floor space being obtained. Nor has this economy in floor space 
been obtained by a serious increase in the speed of the engines. 
Of the three engines first laid down, each of 150 h.p. indicated, 
two (Willans single-acting) have a maximum speed of 280 revolu- 
tions per minute (while the third (Marshall's double-acting) does 
not exceed 180 revolutions. The rate of speed of horizontal 
engines for the same work would probably have been about 120 
revolutions. 

Owing to the difficulty of obtaining water for condensing 
purposes (at a rate of cost which would have been sufficiently 
reasonable to have effected any economy in fuel), it was decided to 
make tho engines compound and non-condensing, with an initial 
steam pressure of 120lb. in the steum- chest. It should be borne 
in mind that with the Willans type of engine, triple expansion 
can at any time be readily adopted (if water for condensation 
should become available) by the interposition of a third cylinder 
between the steam-chest and the present high-pressure cylinder. 

The distinguishing feature of the demand for artificial illumina- 
tion ia the very great variation in the amount of that demand, 
which differs not merely according to the season of the year, but 
also during each 24 heurs, which again may vary considerably 
according to the conditions of weather which may prevail on any 
individual day. To endeavour to meet these varying demande, 
with due regard to economy, where steam is the motive power, it 
is absolutely necessary to have types of steam engines which are 
of different producing capacities, so as to ensure that, according 
to the rate of the demand, a type of a size so proportioned be 
used such as may be doing a large percentage of its full capacity, 
and therefore may be working under fairly economical conditions. 
5 this in mind, tbere have been added later on (as the 
demand for the supply increased) two other types - namely, two 
engines of 80 h. p. indicated each, and two also each of 300 h p. indi- 
cated. Furthermore, secondary batteries (which may be looked upon 
as the equivalent of a 50-h.p. type of steam engine) have also been 
erected. With these four types (representing dynamos having 
each a maximum rate of output of 200, 300, 600, and of 1,200 
amperes respectively) it will be seen that most of the very varying 
conditions of the demands for an electric supply can be met under 
fairly economical conditions. 

In order to provide steam for the engines, it was decided to 
adopt the type known as the Lancashire boiler, which was con- 
sidered as the most useful and the most economical where steam 
in large quantities was regularly required. There were first laid 
down three Lancashire mild-steel boilers, cach of 7ft. diameter 
and 28ft. long, working up to 140lb. pressure per square inch, and 
nominally of 180 h.p. These have been working very satisfactorily 
for nearly three years. A fourth similar boiler is now being added, 
and a Babcock and Wilcox 120 h.p. nominal has recently been 
fixed. As adjuncts to the boilers, by previously increasing the 
temperature of the water with which they are fed, there were 
added later on a feed-water heater, in order to utilise the heat of 
the waste steam after it had passed from the engines, and then a 
fuel economizer (Green's) to utilise the hoat still remaining in the 
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smoke before it esca tothe chimney. To the above generating 
plant must be added the various electrical instruments and appa- 
ratus of many kinds (such as switchboards, regulating boards with 
their rheostats) intended for the regulation, measurement, and 
control of the supply of electricity before it was to the town. 

All these various apparatus, though each individually partook 
of the general character implied by its name, were specially adapted 
to the circumstances of the locality, as well as to the magnitude 
of the currents to be carried ; one distinguishing feature of their 
arrangement being that all connected with the +, or outgoin 
mains, were grouped along one side of the engine-room, while a 
those connected with the -, or return mains, were relegated to 
the other side of the room—an arrangement which, in the diminu- 
tion of the chances of accident, has much to recommend it. Of 
course, the standard instruments for comparing the measurements 
of other instruments, as well as those for the testing of meters, 
and many others, were placed apart in the testing-room, as far 
removed as was practicable from the ever-varying influence of the 
different masses of iron contained in the engine-room. A further 
addition to the generating plant in the beginning of 1891, in the 
form of a secondary battery (Crompton-Howell), composed of 
a set of 70 67-plate cells (including some reserve ones for 
testing meters, etc.,) each of 1,000 ampere-hours capacity and with 
a normal rate of discharge of 200 amperes. This rate o yap LES 
may, however, with this type of secondary battery, be considerably 
exceeded for a comparatively short period without injury to the 
cells. In the working of a central station, where a very sudden 
call in the demand may arise most unexpectedly Lea a fog 
coming on, or from some other cause), the importance o - 
ing such an elasticity in the maximum limit of the rate of the 
discharge is very considerable ; and it has here proved of grea 
value on more than one occasion. 

In the selection of a type of underground cable, including its 
protecting covering, which shall comply with the various require- 
ments of an underground main in a town, the following points, 
amongst many, should be borne in mind (apart from its being an 
efficient and well-protected conductor of electricity): 1. If should 
be compact in form and take up little room. 2. It should readily 
adapt itself to the variations in direction as well as in level, 
which are constantly demanded from it in crowded thorough- 
fares by obstacles, such as gas and water mains, house 
services, cellars, lampposts, etc. 3. It should be readily 
accessible throughout its entire length, and not merely 
at certain points, for the connection of house services, 
as well as for side streets and for testing purposes. All of the 
above pointa (and there are many other important ones) should be 
of much weight; but of them all, probably the last-named 
(readiness of accessibility throughout the whole of the cable) is of 
the most practical value in the various street operations which 
are constantly occurring with a central station supply. After 
careful consideration, a type of underground armoured cable 
(resembling, it was afterwards found, that in use in Berlin) was 
decided upon. It consists of a copper conductor, surrounded by 
an insulating layer generally, but not always, of a fibrous nature, 
with a seamless lead casing drawn over it by hydraulic pressure, 
and with a layer of well-tarred jute or hemp round the lead. Then 
comes the mechanical protection in the form of two wrought-iron 
or steel ribbons, each about IIin. wide, and wound spirally round 
the cable, the two ribbons breaking joint witheachother. Outside is 
another layer of well-tarred jute, braided and finished off. The 
total diameter of such a cable would be about 3in., even if the 
conductor occupied one-third of that length. This cable is laid 
direct in the ground, the excavation being again filled in with 
earth. After about Gin. in depth have been filled in, a rough, 
ordinary deal board is laid down over the cable, to serve as a 
warning, when encountered by a pick or shovel, that an electric 
main is underneath. It will be noticed that in this type of cable, 
the armouring or protection from external injury is carried 
directly upon the cable, and that at any point in its length this 
armouring can be cut and removed, in order to make a connection 
without any detriment to the adjacent parts thereof. All joints 
with the above-described armoured cables, whether upon the 
main itself, or for a street branch, or for a house service, are 
enclosed in a cast-iron case (mostly in an upper and lower 
half), which, after the joint is made and the whole closed 
up, can be filled in from the outside with a waterproof compo- 
sition, so as to make the whole of the interior into a solid mass. 
The mains are laid, almost without exception, along both sides of 
the streets under the pavement, thus avoiding breaking into the 
street itself (where the paving is genefally expensive), in order to 
form the house connections, as would have to be done if a single 
main only had been laid. Cast- iron street boxes of various kinds 
to suit the several forms of connections, and placed under the 

avement, complete the system of distribution, and afford ready 
facilities for movable attachments, whereby testing and other 
operations are much facilitated. 

A site belonging to the Corporation and containing about 1,200 
square yards, and which is capable of considerable extension, was 
selected for the central station. Although in the middle of the 
town, it is outside of the compulsory area selected to be first 
supplied with electricity. On this ground the necessary buildings 
were erected. These were larger than was at first required, so as 
to admit of a considerable increase in the generating plant being 
placed within them. But these buildings themselves form only a 
part of a much larger building, which is now in course of construc- 
tion—s0 rapid has been the development of the demand for the 
supply of electricity. 

At the time of the commencement of the supply 2 ped ides 
September 20, 1889, the following generating plant had been 
installed : Three Lancashire steel boilers, of 180 h.p. each ; two 
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Willans central valve steam engines, each of 150 h.p. indicated, I I 
type; one Marshall double-acting steam engine, also of 150 h.p. 
indicated ; three Siemens shunt-wound dynamos, each of 120 e.h. p. 
(150 volts and 600 amperes), each dynamo being coupled to and 
driven direct by one of the above engines. Also, electrical boards 
and other apparatus necessary for controlling and regulating the 
supply to the town. Since that time there have been added: In 
1890, one Willans engine of 300 h.p. indicated, III type, driving 
a Siemens dynamo of 240 e.h.p. (150 and 1,200 amperes); and in 
1891, another similar Willans-Siemens set, and two sets each con- 
sisting of a Willans p pa: of 80 h.p. indicated, G G type, driving a 
Siemens dynamo of 60 e.h.p. (150 volts and 300 amperes), as well 
as a feed-water heater and a fuel economiser. Early in 1891 there 
was erected the secondary battery of 70 Crompton- Howell cells of 
1,000 ampere-hours capacity. As regards the distributing syatem 
in the town, while at the commencement of the supply about 
nine miles of mains were laid in the streets, by the end of 1891 the 
total length had increased to 18 miles. The motive power, as may 
be seen from the preceding statement, had about trebled, increas- 
ing from 450 p to 1, 200 i. h. Pp.; while the maximum rate of 
nightly output, from 1,100 amperes, at the end of 1889, had 
increased to a rate of 3,500 amperes at the end of 1801. While the 
boilers and pipework had been constructed and laid down by 
Messrs. Holdsworth and Son, of Bradford, and had given every 
satisfaction, the remainder of the work (exclusive of the secondary 
battery), but including the steam engines, as well as the entire of 
the electrical work, both at the station and in the streets, 
h been supplied by Messrs. Siemens Bros. and Co., 
Limited ; not merely of the original works, but also of 
the very considerable extensions that followed — proving 
thereby, in the continued confidence which the Corpo- 
ration re in them, and in Messrs. Willans’s engines, how 
thoroughly and how efficiently the entire of the works had been 
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battery was supplied and fixed by 
imited ; and it is only fair to say that 
so far it has given every satisfaction, and that it has proved 
itself & most valuable aid in the giras. of the supply of elec- 
tricity. The buildings, inclusive of their foundations, which 
are very heavy, owing to a portion of the site being upon the bed 
of a disused branch of the Leeds and Liverpool Canal, were 
built in a solid and efficient manner by Mr. W. Johnson, 
of Bradford; and they have proved, so far, well adapted to 
their work. 


carried out. The secondar 
Messrs. Crompton and Co., 


Cost oF WORKING DURING 1890 AND 1891. 


The public distribution of the supply of electricity commenced 
on September 20, 1889, since which date it has been carried on 
uninterruptedly. But as the working of the installation did, not 
pass into the hands of the Corporation from those of the con- 
tractors, Messrs. Siemens, until about two months after, it will be 
convenient for the purposes of this paper to take the commence- 
ment of the regular workiny as from January Ist, i890. For the 
first few months the daily duration of the supply was from an hour 
before sunset to 11 p.m.; then, owing to a request for an 
extension of the hours of supply, it commenced at 10 a.m. and 
lasted till 11 p.m. In February, 1891, the secondary battery already 
referred to having been fixed, the supply was made uninterrupted 
throughout the 24 hours ; and it has continued so ever since. 

It is well known that the nature of the demand for the supply 
of light (that is, as to the time when it occurs, and as to the 
duration of such demands) depends very largely npon the 
character of the district. The one here supplied may be described 
as a shop district, with a few moderate-sized hotels in it, but 
without any private residences. Latterly, however, these 
characteristics have been somewhat modified, owing to extensions 
which have taken place in a neighbourhood where ware. 
houses " largely prevail—this term in the North of England being 
applied to a more ambitious building, both in its external appear- 
ance and the uses which it is put to, than does a mere receptacle 
for goods and articles not in actual use; and which does not 
include an office, nor poasibly a resident keeper of the building. 

A number of daily curves, some of which are shown in 
Figs. 3 to 7, illustrate fairly the nature and extent of the lighting 
during that portion of each of the months selected, both in 1890 
and on the corresponding day of 1891. Most of these curves are 
on a Saturday, which evening was for some time one of the 
heaviest in the week, but now is one of the smallest in demand 
(owing to the warehouses above mentioned not being on). There 
is even now a certain amount of lighting during the day, due to 
basements of restaurants and of other buildings ; this demand, of 
course, varies with the nature of the weather—if dark, foggy, or 
otherwise. But there is another source of demand which is begin- 
ning to arise—that for motive power, for which a considerable field 
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would appear to exist in Bradford. Where, dependent upon, and 
resulting from the larger manufactures of the town, are a 
number of much smaller industries, where mechanical power 
is needed in quantity ranging from small dimensions up to 
that of several horse-power, a few of these electric motors 
have been fixed, some even up to 20h.p. They are used for hoiste, 
lathes, and various other industrial purposes. Then, again, electro- 
plating, a trade hitherto unknown in the town, has been started 
in one, if not more, establishments ; not to speak of the experi- 
ments which the Corporation are trying with the tramways, for 
the substitution of electricity for the steam power at present in 
use; horse power being quite inadmissible (except on one line) 
owing to the very steep inclines, which are constantly occurring— 
as steep as 1 in 15 (and even more 80 in one or two cases) a8 well 
as to the great length of the inclines, averaging perhaps 1 in 30 
to 40, for over a mile or more, without a counter- gradient to relieve 
them. It is evident, therefore, that a very considerable demand will 
before long arise from the causes just enumerated, and that it will, 
in a great part, be a day demand, and also one which will arise in 
summer just as wellas in winter. What a material advan à 
financially, such a demand will be to the present working of the 
installation (successful, as it undoubtedly has been), a mere inspec- 
tion of the lighting curves will show. Bearing in mind that this 
addition comes in to assist the weakest portion of thelight curves— 
the daytime, and in summer, too. A mere glance at the daily 
eurves for the latter part of 1891 will show what an important 
saving is effected each night by the use of the battery, instead of 
having to run the engines all night through with so small a load 
a8 to be wholly unremunerative. 

With respect to the working of the installation, much may be 
learnt from an examination of Fig. 1, which is a diagram showin 
the total receipts and the total expenditure of production, distri- 
bution, sale, etc. "These, the running expenses, do not include 
interest on borrowed capital and Baking fund for the repayment 
of the capital, as required by the Local Government Board in the 
case of corporations. Annexed is the table of the profit and loes 
account for 1890 and for 1891, which gives in detail the various 
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3 Months 
Ending 


items referred to in Fig. 1 ; al«o thé tables of the capital expendi- 
ture and of the net revenue account for the same period. 


PROFIT AND Loss AccouNT—1890 AND 1891. 
—Bix months ending— 


' Expenditure. June 30, Dec. 31, June 30, Dec. 31, 
1890. 1890. 1891. 1891. 
£ s.d. £ s.d. E s. d. £ s. d. 
Salary and wages... 367 16 8 410 17 10 418 14 3 506 19 0 
COBL. icons reino ed 246 17 11 247 0 6 292 18 6 34115 0 
Water . 33 16 4 34 0 0 34 15 6 36 19 0 
Repairs and miscel- 
laneous ........... 10011 5 20413 3 266 8 9 43110 0 
Rent of land......... 8318 2 83 18 1 8318 1 8318 1 
Rates and taxes... 46 0 0 104 6 6 67 1 8 6911 6 
Bank interest and 
commissions. ...... 19 1 4 8914 9 95 9 7 120 7 5 
Total expenses ..... 898 1 101,174 10 111,261 5 41,591 0 0 
Cost per unit sold... 5°5ld. 4:10d. 3:56d. 2:47d. 
Total receipts....... 858 14 101,552 9 9 2,093 13 6 3,592 1 0 
Unite sold ............ 39,113 68,794 85,103 154,258 
CAPITAL EXPENDITURE ACCOUNT. 
1889. £ s. d. 
December 31... ! ³ð ß x 18,450 2 4 
1890. : 

JUNO o ß a o a 25,223 19 11 
December Jl. so Sua! 30,464 15 9 
1891 
DUNG m p 35,370 7 11 
December 31................... FVV 40,224 19 10 
Net REVENUE ACCOUNT. 

1889. £ s. d.) 
December 31, debit ....................... . 1079 8 5 
1890. Net 
June 30, to loss on half-year ..... ............... 732 611} ] : 
December 31, to loss on half-year ............... 315 6 O | os 
1891. 
C) 30 5 4) 
2,157 6 8 
December 31, by profit on half-year ......... 971 4 10 Suit 
£1,186 1 10 


Inspection of the wagee, coal, and water consumption diagram, 
Fig. 2, a8 well as the rate of production per unit (excluding interest 
and sinking fund) will show in what a small ratio these items have 
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increased, in proportion to the augmentation, both in the electrical | of 
is due partly to the fact that the | 


output and in the receipts. This 
services of the staff have been better utilised latterly than was 
possible at the commencement. To this result the use of the 
secon battery has contributed largely, by allowing the 
services of the staff to be confined to 12 hours, on an average, 
mostly during the day hours, instead of being scattered over the 
entire 24 (as would be the case with an ‘‘alternating current 
station). 

Again, as regards coal and water. Both of these items, the 
former more especially, have been much reduced of late by the 
use of the feed-water heater and of the fuel economiser—these 
taking advantage of the heat (which would otherwise have been 
thrown away) contained in the waste steam, and in the smoke, 


JAN 2Np 1890. 


after it has away from the boilers. The economical value 
of each of these apparatus may be estimated from the following 
facts: The average temperaturo of the feed-water to the boiler 
was when taken from the town supply deg. F.; this after 

ing through the feed-water heater was raised to 180deg.; and 
his again. when passed through the fuel economiser, was raised to 
280deg. before it entered the boilera. By the word coal it must 
not be supposed that anything approaching to picked steam 
coal" is meant. The best of the coal used at Bradford would be 
well described by the word ‘‘ nuts”; and to this is added, at the 
boiler, a very large proportion of **slack," or coal-dust of a poor 
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description, and also of coke, of late —the best coal above used, 
the nuts,“ costing from Ss. to 10s. per ton, according to the 
market value; while the ‘‘slack costs about half that price. It 


will be readily seen that engine trials intended to show a con- 


sumption of 14lb. of coal per indicated horse-power per hour, are 
not made with the above sort of stuff. It should also be borne in 
mind that the figures given in the table are those of the ** gross " 
coal bills, which include all the fuel required to keep the fires 
“ banked ” (during 12 out of the 24 hours), as well as all waste, 
and also engine trials, etc. While on the question of coal, it may 
be urged that Bradford, and many other places in the vicinity of 
coalfields, are in a better position than other towns which are 
situated farther away from those fields. It may be of some 
interest to consider what effect this difference in the cost of coal 
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has upon the expenses, and consequently upon the selling price of 
the electrical energy at each of such installations. For it may be 
assumed that the other matters, such as wagos, water, oil, 
etc., remain pretty nearly the same in all large towns. 
The author has had brought under his notice several places where 
these differences occur; in some cases engine coal costing about 
25s. per ton, or about three times what it does in Bradford. After 
a careful consideration of such cases, the extra cost in the supply 
of coal would appear to be met, generally, by the increase of Id. 
per unit in the selling price. This rough estimate is, moreover, 

rne out in tho case of gas (the manufacture of which is atfected 
in almost precisely the same way). It will be found that the price 


| basins, situate on a millstone grit formation. 


per 1,000 cubic feet, under similar circumstances, is increased 
by from 10d. to 1s., or a little over ; and, takin roughly the illu- 
minating power for domestic purposes of the electric unit as that 
of 100 cubic feet of gas, this increase would correspond to the 
above rate. " 

In respect of water, however, the town of Bradford has a distinct 
advantage over many other places. The Corporation supply (which 
alone is used at these works) is drawn from catchment mountain- 
It is of a peaty 
character, with a hardness of from 5deg. to 8deg., and it is admir- 
ably suited for use in boilers, It does not, of course, need the 
use of a water softener,” or of any other expedient, chemical 
or mechanical, to get rid of the exceasive degree of hardness, or of 
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other of the impurities which prove so detrimental to the well- 
being, as well as to the duration of boilers. 

In conclusion, I have to uest the members of the Society of 
Arts (a society which so faithfully and so thoroughly carries out 
its title as ** The Society for the Encouragement of Arts, Manu- 
factures, and Commerce ") to join me in thanking—first, the Cor- 

ration of Bradford, not merely for their disinterested action in 

eing the first to take up and solve satisfactorily the question of 
the public supply of electricity by the local authority, but 
also for the way in which they have unstintingly and with- 
out reserve placed the results of their experience at the 
dieposal of other municipal authorities who may be desirous of 
carrying out, to the best of their ability, and for the benefit of their 
respective ratepayers, their duties as regards a public supply of 
electricity. Next, amongst the various members and officials of 
the Corporation, I must Seating dt} refer to the chairman of the 
Gas and Electricity Committee (Alderman Priestman, J.P.), and 
to the worthy and much-respected town clerk (Mr. W. T. 
McGowen). Since it is not too much to say that, had it not been 
for the foresight and business qualities of those two gentlemen, 
coupled with their firmness and tact in dealing with the many 
difficulties which, naturally, beset a young and novel undertaking 
of this kind, it is extremely doubtful whether there would have 
been any public supply of electricity in Bradford at all, even at the 
present time. To myself, personally, their kindly support and 
assistance, ever readily plscsdiat my disposal, has been evinced on so 
many occasions, that I am unable adequately to do anything more 
than simply thank them. I must also advert to Mr. S. W. Baynes, the 
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present resident manager of the installation, and to the ready 
co-operation which he has always afforded me, not merely in his 
present position, but also previously while acting as clerk of the 
works during the construction of the works described in the 
paper. To his indefatigable energy and good management in the 
working of the installation is due, very largely, the commercial 
success which has attended it. My thanks are also due to the 
several contractors who have been connected with me in carrying 
out the works. But as by far the largest part of those works, as 
well as the heaviest responsibility, fell to Messrs. Siemens Bros. 
and Co., so must I also mention Mr. A. Siemens, of that firm, and 
his hearty co-operation and 'assistance ever afforded whenever any 
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peculiar or novel question presented itself for solution. To the 
various brother officials of the Corporation of Bradford, as well as 
to others outside thereof, I would give my best thanks for the 
kindness and courtesy which I have received at their hands. 

Mr. Shoolbred then referred to a value of secondary batteries 
that must commend itself to all managers of central stations. On 
February 19th, while the station was working, the fuse of the large 
dynamo went, and the load was immediately taken up by the 
battery and the other machines, but principally by the battery. 
So effectively was this done that no complaints were made by con- 
sumers and members of the Corporation who at the time were in 
committee in a room lighted by the electric light, but did not. notice 
anything out of the ordinary. 

uring the discussion a number of questions were asked, Mr. 
Crompton wanting to know something about the evaporative 
power of the boilers, so that comparisons might be made with 
ilers used elsewhere. Mr. A. Siemens gave his opinion in 
favour of local authorities providing light. Mr. Willans supported 
direct driving as against ropes and belts, and congratulated 
Mr. Shoolbred on having adopted direct driving. The speaker 
discussed the difference required by mill work and electrical 
work, and contended that the former problem was simple 
compared with the latter. Mr. Bailey laid some stress on lampe 
wired and lamps energised, also on selection of area. Mr. 
EKeckenzaun would like details of initial cost. Mr. Baynes, the 
electrical engineer at Bradford, replied to some of the questions, 
pointing out that the calorific valueof the coal used waa very low, so 
that comparisons would be odious; but he gave the figures of 
6:84lb. of water evaporated per pound of coal at working pressure, 
being equivalent to 7:591b. at atmospheric pressure, and that the 
revenue from the 35-watt lampe worked out at 9s. 7d. per lamp 
wired ; also that the leakage of the system was 02 ampere, 
showing a high insulation resistance for a central station. Mr. 
Albright, Mr. McGowen, and others also took part in the discussion, 
to which Mr. Shoolbred briefly replied. 


COMPANIES' MEETINGS. 


BRAZILIAN SUBMARINE TELEGRAPH COMPANY, 
LIMITED. 


The thirty-seventh ordinary general meetin 
was held on Wednesday at Winchester 
Anderson presiding. 

In moving the adoption of the report tho Chairman stated that 
there had been a decrease of £31,819 in their revenue for the half- 
year ended December 31 last, as compared with that of the 
previous six months. He must, however, remind them that the 
accounts of several of the previous half-years had included abnor- 
mally large receipts arising from exceptional causes in South 
America. With these causes they were well acquainted. The 
decrease was, however, chiefly owing to the abnormally low rates 
of exchange which had existed in Brazil during the half-year, and 
which, he was sorry to say, still continued. There had been an 
increase in their expenditure of £7,037, of which the bulk was 
attributable to the additional cost of repairs of cables and to 
duplexing their newest cable. After paying two interim quarterly 
dividends at the rate of 6 per cent. per annum, they carried forward 
£19,893, and he would be disappointed if they did not, as usual, 
receive a bonus at the end of the tinancial year payable in October. 
The current half-year’s working was not unsatisfactory. The 
cables of the Western and Brazilian Company were partly dupli- 
cated, but it required the laying of a second cable between Santos 
and Chuy to provide a complete duplicate system between Great 
Britain and Buenos Ayres. They had arranged with the Western 
and Brazilian Company to lay the cable, and they had had a tele- 
gram within the last hour saying that the shore end was being 
landed. He was convinced that the cable would lead to 
results greatly to their mutual advantage and success in dealing 
with their competitors. The cost incurred by the Western Com. 
pany had been very large, and, as the Brazilian Company's fair 
contribution, they had agreed to pay the Western Company 
£6,000 per annum instead of making any alteration in the 
percentages of the joint purse. The Western Company had 
also given them the right to use their repairing ship for 
repairs of their cables off the coast of Brazil at a moderate 
charge per day. In certain cases this arrangement would save 
the expense of fitting out a steamer in Europe, with a long journey 
to Brazil and back. Their existing rival on the West Coast of 
America had forestalled them in securing the Transandine line 


of this Company 
ouse, Sir James 


between Buenos Ayres and Valparaiso, and had so arranged his. 


tariffs as to shut this Company out for the present from any share 
in the Chilian and Peruvian traffic, but the companies interested 
in passing this traftic by the East Coast route—namely, the West 
Coast of America Company, the Western Brazilian Company, and 
their own Company —were arranging for the construction of an 
independent Transandine line of improved character between the 
Atlantic and the Pacific. The Central and South American 
Company had commenced cutting rates, whereas their own 
Company had carried out a policy of gradual reductions, as 
circumstances permitted, ranging from 33 to 50 per cent. of the old 
rates, according to locality. No doubt they would have continued 
this policy had not the rival cable project sprung up. They 
would certainly not remain at a higher tariff than their rivals 
when the time came to accept the position, and in the meanwhile 
they were daily watching the course of traffic and safeguarding 
the shareholders’ money and interests. Their second rival was the 


.the cables of their partners, 


Antilles cable, but it was certainly not to the interest of that com- 
pany to reduce tariffs Of course, they knew what the French 
Antilles Company were trying to do, but unless that company had 
Government subsidies, it did not appear to him that they were in 
an enviable ition ; but still they might have to count with the 
opposition of that company by-and-by. They had now a third rival 
in the South American Cable Company, which had just been brought 
before the public. That company propose to unite Africa with Brazil 
bya cable between Senegal and Pernambuco, and so provide another 
route to Europe viá Africa. He might remind them that Africa 
was already joined to Brazil, and the route to Europe was already 
in existence, as the Brazilian Submarine Company's cables at 
St. Vincent were in connection with that of the African Direct 
Telegraph Company, and, in fact, with the whole world. He did 
not think he would have felt it his duty to say anything against 
the new company whatever he might have thought, because con- 
tractors had a right to keep their machinery going if the public 
would find the money, or if they were rich enough to risk their 
own money; but in their prospectus they held the Brazilian 
Submarine Company up as one they intended to injure. They 
had also based their estimates of revenue on a few excep- 
tional years, when civil war by sea and land, revolution, 
and financial crisis caused reckless telegraphing and expen- 
diture, which naturally inflated this Company's receipts at a 
time when every other means of communication with the 
outer world than by their East Coast cables was stopped. The 
new company in their prospectus assumed that they might 
reasonably expect to take from this aoe pany. £85,000 per annum 
of such extraordinary receipts, which, however, had, since the 
advent of peace, already diminished by one-third. The tariffs were 
reduced and were certain to be still more reduced, while the loss 
by exchange on the charges collected in Brazil was equivalent 
to another very large reduction. They gave data in their pro- 
spectus which he could assure them would prove disappointing. 

he new company was, however, formed, the ship had sail 
with its cable, and they would have to meet its opposition; 
but the Directors were not in any despondent mood, though, of 
course, they were anxious. Their entire system waa duplicated, 
and the newer cable was duplexed, giving practically, the 
carrying capacity of three cables; and the duplication of 
the Western and Brazilian 
Company, between their point of landing at Pernambuco 
and the River Plate, was completed and the duplex working 
between London and the River Plate would now be arranged for. 
Their traffic was being transmitted with great speed, which they 
were improving every month. They had duplicated their cables 
without increasing their capital, and they had a substantial avail- 
able reserve for extensions of contingencies. Their receipte from 
the West Coast of Africa and the Cape colonies were of consider- 
able importance, whereas their rival’s calculation was as if all the 
Company’s revenue resulted from the traffic between Pernambuco 
and Europe. They would aleo soon have a direct line across the 
Andes to Chili, and all the way to Lima—in fact, a complete 
thorough communication from Peru and Chili to Great Britain and 
Europe. Nothing that forethought or a judicious expenditure of 
their money could have done to strengthen their position had, in 
his opinion, been neglected. 

The Hon. W. 8t. John F. Brodrick, M.P., seconded the motion. 

The Chairman, in answer to questions, stated that the cost of 
the Transandine line would be about £100,000, or perhaps 
£120,000, and it would be carried out by debentures, he assumed, 
with a little capital if necessary. The three companies would be 
united in making the line. This Company’s proportion of the cost 
would be one-half, but he did not expect any loss upon the outlay— 
in fact, he rather thought it would be a good investment. It was 
expected by the South American Company that their cable would 
be open for traffic in July next. A project was now being dis- 
cussed in Lisbon to give both their Company and the Eastern 
Company an extension of their monopoly for 10 years if they would 
connect with the Azores. He did not know whether they would 
get the work, as the French company were striving hard in the 
same direction. If the Brazilian Submarine Company succeeded 
it would cost them £50,000, but they would have a splendid 
monopoly. 

The motion was adopted. 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH COMPANY, LIMITED. 


The thirty-seventh ordinary general meeting of this Company 
was held on Wednesday at Winchester House. 

Sir John Pender, who presided, stated that the gross receipts 
for the half-year ended December 31 last had been £243,658, showin 
a decrease compared with those for the corresponding period o 
1890, of £35,437, of which nearly £12,000 was due to dan 
in exchange, £14,000 to the reduced rates to Australia, and the 
balance to the commercial depression which had prevailed in the far 
East for sometime past. The working expenses had been practi- 
cally the same as during the corresponding period of 1890. Com- 

aring the figures for the whole year, the gross receipts for 1891 had 
n £508,536, a decrease of £25,415 on those of 1890, while the 
net revenue for 1891 had been £289,592, or & net decrease for the 
year of £13,960. The usual interim dividends had been 
distributed during the past year, making, with the divi- 
dend now proposed to be paid, a total of 5 per cent. for the 
year ; and it was also proposed to pay a bonus of 4s. a share, or 
2 per cent., making a total distribution of 7 per cent. for the past 
year. The balance of £111,987 had been carried to the general 
reserve fund, which now stood at £428,842, after charging it with 
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£194,937 during the year for the balance of the cost of the 
Madras-Penang (duplicate) cable, the balance of the coat 
of the partial renewal of the Hong Kong-Tonquin and 
the Madras-Penang (original) cables, and for the cost of the 
Penang-Sumatra cable. Since the issue of their report they had 
completed another month’s working under the guarantee arango 
ment made with certain of the Australasian Governments for 
testing the effect of a 4s. rate to Australia, and they were 
consequently in a position to give the figures for the 
full year of the experiment. The number of words trans- 
mitted during the year had increased 50 per cent. over 
that of the correaponding period of 1890-1891, and 64 per 
per cent over that ot 1889, the year adopted as the basis of the 

rantee, while the receipte had diminished to the extent of 

,040. One-half of this loss was borne by the guaranteeing 
colonies and the other half by the associated companies and the 
Indo-European department of her Majesty's Indian Government, 
this Company’s proportion being £17,770, and that of the Eastern 
Company £7,862. As the Directors never expected that the entire 
loes would be recouped during the first year, they were not dis- 
appointed with the result, and had agreed to the experiment being 
continued for at least another year. Negotiations were proceeding 
with the Spanish Government for the duplication of the cable 
between Hong Kong and Cape Bolinao. An arrangement had 
aleo been entered into fer the manufacture and laying, on 
account of the Netherlands-Indian Government, of a cable to con- 
nect Acheen with the Company’s new line at Sumatra, and the 
Telegraph Construction and Maintenance Company’s steamer, 
Seine, would this week leave the Thames with the requisite 
cable on board to execute this work. As to the staff pension fund, 
the Directors had had a scheme prepared by experienced actuaries, 
who had advised that an annual contribution of 24 per cent. on 
the salaries, and a similar contribution by the staff, would, if 
invested at 4 per cent. compound interest, provide sufficient 
funds to make adequate retiring allowances for the younger 
members of the staff on their attaining sixty years of age, 
but as many of the older employés had deed. seen consider- 
able service, and their retirement in some cases would not be 
far distant, 24 per cent. would be insufficient to place them 
on an equally favourable footing. With a view, therefore, to 
supplementing their allowances from the pension fund, the 
actuaries advised that, in addition to the 24 per cent. referred to, 
the Company should continue their present contribution to the 
endowment assurance fund in full until all the existing policies 
were paid off, and allow the savings effected by the premiums 
ceasing to be payable to the assurance company as the policies 
matured from time to time to be page exclusively tor the 
benefit of the older servants. They further recommended that the 
Company should guarantee 4 pe cent. interest on the accumula- 
tions of the fund. He concluded by moving the adoption of the 
report and the payment of the dividend and bonus recommended. 

18 Marquis of Tweeddale seconded the motion, which was 
carried. 

The Chairman afterwards proposed, and Sir James Anderson 
seconded, a resolution approving the establishment of a staff 
pension fund, and authorising the Directors to carry out the same 
upon such terms and conditions as they might think expedient. 

The motion was unanimously carried. 


COMPANIES’ REPORTS. 


METROPOLITAN ELECTRIC SUPPLY COMPANY, LIMITED. 


Directors: Sir John Pender, K. C. M. G. (chairman): J. Denison 
Pender, Esq. (deputy chairman); Sir George Elliot, Bart., M. P.; 
Admiral of the Fleet Lord John Hay, (3. C. B.; Admiral Sir George 
H. Richards, K.C B., F. R. S.; Sir James Anderson; J. Spencer 
Balfour, Esq., M. P.; J. C. Parkinson, Esq., John B. Verity, Esq., 
H. Granville Wright, Esq. Secretary: E. Cunliffe-Owen, Esq., 
C.M.G. Manager: E. 8. Claremont, Esq. Chief engineer; 
Frank Bailey, Esq., A. M. I. C. E. Consulting engineers: The Lord 
Kelvin, D.C.L., Pres R.3.; Dr. John Hopkinson, F.R.S.; Prof. 
George Forbes, F.R.S. 

Report and accounts of the Directors to be presented to the 
fifth ordinary general meeting, to be held at Winchester House, 
on Friday, the 6th May, 1892, at 12 o'clock. 

The Directors submit a statement of the Company’s accounts for 
the year ending the 3lst December, 1891, prepared in the form 
pou by the Board of Trade, under the provisions of the 

lectric Lighting Acts of 1882 and 1888. During the year the 
Company has been steadily extending ite om of underground 
cables, and except in certain of the outlying portions of the 
Company's areas, all the more important thoroughfares are pro- 
vided with maine. The Directors are pleased to report that all 
the Company’s stations have worked satisfactorily. The generat- 
ing station for the Paddington district, which nas been in course 
of construction during the past few months, will be completed 
almost immediately. The expenditure upon the works of construc- 
tion during the year has been £113,580, making a total capital 
expenditure to the 3lst December, 1891, of £486,926. This 

ractically absorbs the Company's capital. Additional capital 
is required for the completion and equipment of the Paddington 
installation, supplying a wealthy and important district which the 
Co.npany has been successful in securing since its incorporation. 
Provision may aleo have to be made for certain street lighting, 
and other contemplated extensions of supply. The Board 
propose to meet the outlay for these purposes by a deben- 


ture issue not exceeding £100,000. The terms of such issue 
are now under the consideration of the Board, and the deben- 
tures will be offered in the first instance to the shareholders. 
The gross revenue for the year amounted to £43,747. ls. 3d., 
ibeluding a sum of £3,027. Is. 3d., paid by the contractors on 
account of expenditure incurred by the Company in working the 
Sardinia-street, Rathbone-place, and Manchester-square installa- 
tions during the time of testing, etc. The net revenue for the 
year was £9,719. 10s. 8d., which enables the Directors to recom- 
mend a further final dividend of 2s. per share. The company € 
lamp connection, which on January 1, 1891, was equivalent to 
48,000 8-c.p. lamps, roee during the year to 82,000 lamps. It now 
amounte to 96,000 lamps, and continues steadily to increase. 
With this increase the percentage of net profit may be ex 
to grow rapidly, as there will be no oor Spon Mi increase in the 
ed charges. It is with much regret that the Board have to 
record the death of their colleague, Alderman Sir R. N. Fowler, 
Bart, M.P. The vacancy thus caused has been filled up by the 
appointment of Admiral of the Fleet Lord John Hay, G.C.B. In 
accordance with the articles of association, the following Directors— 
viz, J. Denison Pender, Esq., Admiral Sir George H. Richards, 
K.C.B , and John Benjamin Verity, Esq.—retire from the Board, 
and, being eligible, offer themselves for re-election. The auditors, 
Messrs. Deloitte, Dever, Griffiths, and Co., retire, and offer them- 
selves for re-election. 


CAPITAL ACCOUNT YEAR ENDING DECEMBER 31, 189], 


Expenditure to Expended Total 5 
Dec. 31,1890. during the diture to Dec. 
year. 31, 1891. 

Dr. £ g. d. £ sd £ s. d. 
Lands, including law charges incidental to acquisition 

12,365 8 9 2310 0 12,388 18 9 

Buildiugs ......... .. 89,271 15 7 35,738 5 4 125,010 0 11 

Machinery ............ 129,730 15 8 19,729 710 149,460 3 6 


Accumulators at generating and distributing stations 


6,126 3 9 49 5 2 6,175 8 11 
Mains, including cost of laying the mains 
63,412 6 8 42,781 0 6 106,193 7 2 
Transformers, motors, etc., 
24,618 17 7 11,612 15 3 36,231 12 10 
Meters, and fees for certifying under the Act 
4083 911 1,315 10 0 5, 398 19 11 
Electrical instruments, etc. 
583 11 4 391 3 5 974 14 9 
Station fittings (cable, mains, lamps in stations) 
663 4 10 822 14 10 1,485 19 8 
Purchase of patents or patent rights 
Cost of licenses, provisional orders, etc. 
6,880 5 2 478 4 0 7,358 9 2 
Expenditure on offices, including furniture at offices, 
stations, etc. ...... 1,716 1 1 638 9 1 2,354 10 2 
Proportion of management and general expenditure, 
chargeable to oe eee engineer’s department, 
including consulting engineers, maps, plans, etc. 
7,939 7 0 2,781 14 7 10,721 1 7 
Law aad accountant’s charges 
836 0 4 255 11 1 1,091 11 5 


Rent, rate and taxes, salaries, Directors’ fees, and 


other expenses...... 15,658 15 10 6,42212 3 22,081 8 1 
363,886 3 6 123,040 3 4 486,926 6 10 
To baneseses 8 10,560 2 2 
£497,486 9 0 
Receipts to Received during Total receipte 
Dec. 31, 1890. year. to Dec. 31, 1891 
Cr. £ 8. d. £ 8. d. £ s.d 
Ordinary shares of £10 each 
367,016 9 0 129,470 0 0 496,486 9 0 
Founders’ shares of £10 each 
1,000 0 0 — 1,000 0 0 


368,016 9 0 129,470 0 «0 497,486 9 0 


£497,486 9 0 
REVENUE ACCOUNT FOR THE YEAR ENDING Dec. 31, 1891. 
£ s.d. £ s.d. 
A.—To Generation of Electricity. 

Coal or other fuel, including dues, 
carriage, unloading, storing, and 
all expenses of placing the same on 
the works ................ eee 

Oil, waste, water, and engine-room 
stores 

Proportion of salaries of engineers, 
superintendents, and officers..... ... 

Wages and allowances at. generating 
Rios 8 

Repairs and maintenance as follows 

Buildings, £92. lls. 2d.; engines, 
boilers, £2,054. Os. 7d.; dynamos 
and exciters, transformers, motors, 
etc., £112. 7e. 7d.; other machinery, 
instrumentsand tools£847. 10s. 10d. ; 
accumulators and accessories, £132. 
OB Ic" 3,288 19 2 


9 0 
16 0 
3 4 
7 1 


13,732 
2,558 
1,762 
2,102 


CofC ee 9069920609099 $009-2*a5950060-«5929090225»€99 
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B.—To Distribution of Electricity. 


Kepnirs, maintenance, and renewals 
of mains of all classes, including 


materials and laying the same...... 35 11 9 
Repairs, maintenance, and renewals 

of transformers, meters, and other 

apparatus on consumers’ premises 74 11 O 
Pole rente and wayleaves ............... 53 3 0 


163 5 9 


Ns mida Proportion of Rents, Rates, and Taxes. 
ts payable oo... teen eee ee: Im 
Rates and (axes 2,644 6 3 
D.—To Proportion of Management Expenses. 
Directors’ remuneration 850 0 O0 
Salaries of management, secretary, 
engineers, accountants, clerks, and 


„52222 %%% ceo (96006092098 „ „„ „„ „„ „ „„ „ „ „„ „ „ „ „ 


messenger sss eee eee 1,846 1 11 
Wages of meter readers and wiring 

inspectors ............... seen 313 4 7 
Commission to canvassers ... ....... ... 912 0 
Stationery, printing, and agreements 219 14 5 
(eneral establishment charges 724 13 7 
ats 8 52 10 7 


4,015 16 6 
E. — To Proportion of Law and Parliamentary Charges. 


Law expenseessssssssssss . 40 8 
F. — To Special Charges. 
is,. 8 468 17 10 

; Total expenditure............... 34,027 10 7 
Balance carried to net revenue ............... .... 9,719 10 8 
£43,747 1 3 

Cr. £ s.d. £ a d. 
Sale of current per meter at 74d. per 

BOT. U. oiee a A evocat 22,683 0 10 
Sale under contract 15,084 8 3 

————-.--— 37,767 9 1 
Rental of meters and other apparatus on consumere’ 

D OMIBOS Mp" 1,816 19 11 
Renta receivabldd eee 544 3 10 
Transfer fees Aa ———————— 57 9 6 
Special items: Net proceeds of work done for and 

goods supplied to sundry consumers 533 17 8 
Amount allowed by contractors on account of 

running expenses during completion and starting 

of stations, in lieu of coal, oil, water, etc., con- 

sumed during erection and testing of installations 3,027 1 3 

£43,747 3 

Dr. Net REVENUE Account, Dec. BI, 1891. £ s.d. 
Bank charges and commission 16 6 6 
Interest account e . 157 1 10 
Allowances to electric light consumers 191 14 3 
B s DRE ae NE tad ees 187 16 0 
Interim dividend of 28. per share, paid lst May, 

1891........... 33% EEE ia Mod UR de der tes 4,708 0 8 
Balance applicable to dividend on ordinary stock or 


shares ; 5,454 19 10 


£10,715 19 1 


atese Fee ereseseseesaersesees eer 


Cr. £ s.d. 
Balance brought from last account 461 10 2 
Balance brought from revenue account 9,719 10 8 
FP! SENEE © TEYAT 534 18 3 

£10,715 19 1 

Dr. GENERAL BALANCE-8HEET, Dec. 31, 189). £ s.d. 
Amount received as per capital account  ..... ...... 497,480 9 0 
Temporary loannnès 9,606 14 3 
Sundry tradesmen and others due on construction 

of plant and machinery, fuel, stores, etc. .. ...... 21,888 2 5 
Sundry creditors on open accounts 788 1 3 
Net revenue account : balance at credit thereof .. 5,454 19 10 

£535,224 6 9 

Cr. £ s. d. 

Amount expended for werks as per capitalaccount 486,926 6 10 


Stores on hand— 


Pf.... DS £525 6 0 
Oils, waste, eto 82 13 0 
General .............. sees see 4,435 17 11 


5,043 16 11 
Sundry debtors for amounts paid on account of 


contracts in course of completion..................... 2,643 5 5 
Preliminary expenses 5,052 10 4 
Sundry debtors for current supplied ........... ...... 14,314 13 11 
Other debtors........ E Died cd 1,141 19 9 
Deposits (provisional orders, vestries, etc.) ... ..... 5,912 10 6 
Cash at bankers: 

Messrs. Prescott, Dimsdale, and Co. £1,663 10 1 

The Royal Bank of Scotland......... 12,519 14 3 

14,183 4 4 
Cash im hand iuo soe icd eat ay xe eens. Vk 518 9 


£535,224 6 9 | for 


—— ⏑—üä—än . — 
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WESTERN AND BRAZILIAN TELEGRAPH COMPANY, 
LIMITED. 


The report of the Directors of this Company for the half-year 
ended December 31 states that the total earnings amounted to 
£92,345, a decrease of £16,472. In common with other South 
American undertakings the loss on exchange wae heavy, and in 
this Company’s case reached the large sam of £19,133. But for 
this loss the revenue would, it is stated, have been in excess of 
that for the corresponding period. The working expenses 
amounted to £38,404, an increase of £1,204. Including the amount 
brought forward and the dividend received upon the shares held 
in the Platino Company, the revenue balance is £67,798, from 
which has been deducted £12,807 for debenture interest and 
£6,293 for the debenture redemption fund, leaving £48,698, of 
which £15,000 has been placed to the reserve fund. e Directors 
recommend a dividend of sal il share, tax free, for the half-year 
on the ordinary shares, ing, with the dividend paid in 
November last, 4 per cent. for the year, leaving a balance 
of £4,486 to be carried forward. n the case of shares 
which have been divided into preferred and deferred, 
ls. 6d. per share of the dividend now recommended will be 

able to the preferred shareholders, and 48. 6d. per share to the 
Selorred shareholders. The third annual drawing of the A and B 
debentures took place at the offices on January 15 last, in the 
presence of Mr. W. W. Venn, jun., notary, when debentures 
amounting to £12,700 were drawn, and have since been paid off at 
par. Under a satisfactory arrangement with the Brazilian Sub- 
marine Telegraph Company, a contract for the immediate duplica- 
tion of the Company’s lines between Santos and “huy has been 
entered into with the Telegraph Construction and Maintenance 
Company, Limited, and the expedition to lay the cable is now on 
its way out. Upon the completion of this additional line, and in 
consideration thereof, this Company will receive a payment of 
£6,000 per annum from the Brazilian Submarine Telegraph 
Company. When this cable is laid, the lines of the Company will 
be duplicated over the whole of the busy of the system— 
namely, from Pernambuco to Montevideo, thus affording, in con- 
nection with the through lines working in concert with this 
Company, duplicate lines from Europe to Brazil, Uruguay, and 
the Argentine Republic. The new cables will be duplexed 
throughout. 


— —ͤ — 


NEW COMPANIES REGISTERED. 


istered by Allen and Edwards, 5 and 6, 

.C., with a capital of £75,000 in £1 
shares. Object: to acquire the tent rights, business, and 
goodwill of Edward S. Higgins and H. C. Jenkins, and also an 
invention relating to improvements in typewriters, and to develop 
and turn to account the eame in such manner as the 3 
may deem expedient; also to carry on business as mechanical and 
electrical engineers, stationers, ete. The first subscribers are: 


Waverley, Limited. — 
Great Winchester-street, 


Shares. 
A. W. G. Ranger, 17, Fenchurch-street, E.C. ..................... 1 
E. S. Higgins, 6, Thorburn- square, Surrey ...... e 1 
F. Allen, Warrin ton House, . Croydon ........... .. 1 
H. C. Jenkins, 99, Iverson- road, ampet V 1 
J. N. Dauncey, 207, Brixton - road, S. EU 1 
J. Allen, Suffolk House, Duppas-hill, Croydon ............... ..... 1 
H. Allen, Warrington House, Duppas-hill, Croydon .............. 1 


There shall not be less than three nor more than five Directors. 
The first are A. W. G. Ranger, E. S. Higgins, H. C. Jenkins, and 
F. Allen. Qualification: 500 shares. Remuneration: Managing 
Director, £750 per annum, with an additional £50 for each 1 per 
cent. after payment of 10 per cent. dividend ; Chairman, £150; 
ordinary Directors, £100 per annum each, with an additional £25 
for each 1 per cent. after payment of 10 per cent. dividend. 


Western Counties Electric Light and Power Syndicate, 
Limited.—Registered by Jordan and Sons, 120, Chancery-lane, 
W.C., with a capital of £25,000 in £50 shares, Object: to acquire 
the undertaking of electrical engineers now carried on by G. 
Parfitt and Son, at Keynsham, Somerset, in accordance with an 
5 made April 22, between G. J. Parfitt and T. J. Parfitt 
of the one part, and 8. F. Andrews, on behalf of this Company, of 
the other part, and generally to develop and extend the same. 
Subject to certain modifications, the regulations contained in 
Table A apply. 


— —— ͤ —́? l— — 


BUSINESS NOTES. 


The Companhia Brasileira de Electricidade has decided to 
liquidate. 

West India and Panama Telegraph Company.—The receipts 
for the half-month ended April 30 were £2,669, against £2,984. 

Cuba Submarine Telegraph Company.—The receipts for the 
month of April were £60 less than for the corresponding month. 

Eastern Telegraph Company.—The receipts for the month 
of 1 were £53,683, as against £00,909 for the corresponding 
period. 

Direct Spanish Telegraph Company.—The receipts for the 
month of April were £1,785, as against £1,825 for the correspond- 
ing period. 

Western and Brasilian Telegraph Company.— The receipts 
the week ending April 29, after deducting 17 per cent. of the 
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gross receipts payable to the London Platino-Brazilian Telegraph | 8002. a 
Company, Limited, were £3,275. 


City and South London Railway.—The receipts for the week 
ending May 1 were £794, inst £733 for the same period of 
last year, or an increase of ‘£61. The total receipts to date from 
pred 1, 1892, show an increase of £1,171, as compared with 

t year. 


Islington General Electric Supply.—4A petition is to be heard 
before Mr. Justice Chitty to-morrow for confirming a special 
resolution reducing the capital of the above-named Company. 
We are glad to see that one clause of the resolution is to reduce 
the capital of the Company by cancelling the founders' shares. 


Submarine Cables Trust.—The report for the financial year to 
April 15 states that the revenue, including £2,036 brought from 
the previous accounts, amounted to £25,436. During the year 
coupons were met and paid as follows : £1 on account, May 15, 
1891 ; £2 balance, October 15, 1891; £3 pue March 15, 1892 ; and 
£l. 2s. 6d. payable April 16, 1892. The expenses of tbe trust 
amounted to £1,186, and the payments on account of the 
coupons to £24, 089, leaving £159 to be carried forward. 


Great Northern Telegraph Company of Copenhagen. The 
report for the year 189] states that the traffic receipts were most 
satisfactory during the first six months of the year, but the tariff 
reductions fixed by the International Telegraph Conference at 
Paris coming into force on July lst, there was a marked falling off 
in the receipts for the rest of the year. Notwithstanding this, the 
gross receipts were a little higher and the expenses somewhat 
ower thani in 1890. The Board recommended that the total divi- 
dend should be fixed at the same figure as last year—17s. 2d. per 
£10 share, or about 8'60 per cent. 


Electric Light Investments.—The following is a list of 
dividend-paying shares in electric companies, together with their 
yield at present prices. Most of the shares are fully-paid ; but 
where pad are not, the full amount of the shares is inserted in 
parentheses 


Amount Latest Last Yield 
Name of company. pa up. price. dividend. pc. 
Brighton and Hove Ordinary. ... 4j 5 0:05 
Brush Electric Ordinary ......... 3 3% 6 . 576 
Do. Prof: eseis oti 2 24 6 . 5:64 
Crompton and Co. Pref. ....... . 5 54 7 657 
Electric Construction 10 6 6 10 
Hastings and St. Leonards Ord. 10 94 71 .. 789 
House-to- House Pref............... 5 5j 7 . 6:51 
Kensington and Knightsbridge 
C dites 5 .. 903 .. 6 5:31 
Liverpool Electric Supply Ord. 3i [7 es 31 — 44 4:58 
Do. Pref. ..... inet 5 . 04 .. 43 4:38 
St. James's and Pall Mall Ord. 5 8j ... 87 5:07 
Do. Pre W „„ YE wc o4 4°44 
Sheffield Tel. and Elec. Ord. ... 8 (10) ... 10 ... 74 578 
Swan United ........ ............... 23) (5)... 4 11 9-62 
Telegraphic Construction, etc... 12 43 . 20 55 
DEBENTURES. 
Brighton and Hove...... ........... 100 95 6 6:31 
Eastbournnſmſeie 4 100 974 6 6°15 
House- to- House ........... ......... 100 . 1024 6 3°85 
Telegraphic Construction, etc... 100 . 103 5 485 


——M 


PROVISIONAL PATENTS, 1892. 


APRIL 26. 

. Improvements in or appertaining to high-tension con- 
stant - current dynamo - electrio machines. Thomas 
Reginald Andrews and Thomas Preece, 20, Charles street, 
Bradford. 

. Improvements in electric lamp shades as a medium for 
advertising. Thomas Froggatt, 4, Moorfields, Fore-street, 
London. 

. An electrical metronome or time beater or regulator for 
musical and other purposes. James Walker and Joseph 
Hampshire, 19, Bond-street, Dewsbury. 
cation.) 

. Electric switches. (Charles Ebenezer Challis, 88, Queen 
Victoria-street, London. 

. Improvements in the construction and insulation of 
electrical contact devices and like apparatus. Max 
Binswanger, 11, Furnival-street, Holborn, London. 

APRIL 27. 

. Improvements in electric switches. Adolph William 
Isenthal, 46, Lincoln’s-inn-fields, London. 

. Improvements in telephones. David Marr, 70, Market- 
street, Manchester. 

. An improved electric circuit-closer. 
Price, 55, Chancery-lane, London. 

APRIL 28. 

. Improved telegraph codes and apparatus therefor. 
Samuel Dickinson Williams, Clytha Park, Newport, Mon- 
mouthshire. 

. Improvements in electrical measuring instruments of 
the Cardew type. Henry Capel Lofft Holden, Bernard 
va Drake, and John Marshall (torham, The Cottage, 


(Complete specifi- 


George Washington 


8002. An improved machine for giving electric shocks suto- 
matically by the insertion of a coin. George Bryant, 9, 
Warwick-court, Gray's-inn, London. 

An improvement connected with thread-coating of 

electric wires. William A’Court Granville Birkin, 166, 
Fleet-street, London. 

APRIL 29. 


; A means of electrically heating iron, steel, and other 
metals in the processes of rolling, drawing, pressing, 
and stamping. James Osmonde Dale, 12, Bennett’s-hill, 
Birmingham. 

. Improvements in the preduction and regulation of 
electric currents for lighting and other purposes and in 
apparatus connected therewith. John William Wi all, 
William Hirst, and John Smith, 4, St. Ann's-square, 
chester. 

. Improvements in the manufacture of metallic articles by 
electro-deposition. Joseph Walker Davis and Joseph 
Osmund Evans, 55, Chancery-lane, London. 

. Improvements in and relating to posts or standards for 

ing electric lights, wires, and the like. John Bell 
Millar, 96, Buchanan-street, Glasgow. 

. Automatic make and break switch. William James Ward, 
jun., 26, Osborne-road, Newcastle-on-Tyne. 

27. Improvements in electric telegraphs. Sydney Evershed, 
Woodfield Works, Harrow-road, London. 

APRIL 30. 

. Improvements in electric meters. Frederik Vilhelm 
Andersen, 14, Westdown-road, Catford, Kent. 

. Improved means for stopping or controlling electrical 

railway and tramway engines or oirriages. Michael 

Holroyd Smith and Thomas Percival Wilson, 55. Chancery- 

lane, London. 

Improved means of holding and supporting electric con- 

ductors or otherwise, ropes or bars. Michael Holroyd 

Smith and Thomas Percival W ilson, 55, Chancery-lane, 

London. 

Improvements in coupling electric conductors and like 

wires. Michael Holroyd Smith and Thomas Percival 

Wilson, 55, Chancery-lane, London. 

Improvements in dynamo-electric machines and motors. 

Wenceslas Camille Rechniewski, 98, Rue d’Assas, Paris, 


8064. 


8212. 


8213. 


8222. 


France. (Date applied for under Patents Act, , 1883, 
Section 103, 31st October, 1891, being date of applicatjon 
in France.) 


SPECIFICATIONS PUBLISHED. 
1881. 


. Transmission of electrical power. 
edition. ) 


Imray. (Second 


1891. 
. Electrical seamless tubes, eto. Thame. 
Recording electric meters. Mengarini. 
. Telephone receivers. Thompson. (Stein.) 
. Voltaic batteries. Fitzgerald. 
. Voltaic batteries. Fitzgerald. 
. Electric cut-out. Alabaster and Gatehouse. 
. Electric batteries. Jeanty. 
. Galvanic batteries. Engledue. 
. Electrolytic production of aluminium. 
10613. 


(;rabau. 


Rotary-phase currents. Siemens Bros. and Co., Limited 

(Siemens and Halske.) 

Incandescence lamps. Heald. 

Electric train signalling. 

another. ) 

Ship telegraphs. Cords. 
1892. 

Boult. (Still.) 

, electricity. Atkinson. (Second edition.) 

397 0. Dynamo-electrio machines. Mills. (Lundell.) 

4416. Electric switches. W. H. and G. W. Weston. 

4610. Xlectric gas lighting burners. Pinkham. 


14732. 


16451. Thompson. (Espiau and 


20530. 


s Electrical motors. 
576*. Distributing, etc. 


_ COMPANIES’ STOCK AND SHARE LIST. 


Price 
Name Paid. | Wednes 
7 DEP SE ME day 
| 
reh. vias ure E ous 34 
== 1 TP — 2 
India Rubber, Gutta Percha & Telegraph Co. 10 0s 
House- To- House PR Ee ener oe | ó 5 
Metropolitan Electric Supply ........ . ceeeee | S NÉ 
London Electric Supply .................... . . 5 l 
Swan United e —X—— E — 33 4 
SU ME — NÈ 
National Telephone .............. «cen 5 44 
Electric Construction ' 10 üi 
Westminster Electric . = G'a 
Sá 
Liverpool Electric Supply — ............ t 1 5 3 3i 
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NOTES. 


Reichenberg, in Bohemia, is to have a central station. 


Leeds.—The tenders for Leeds central station are to be 
sent in by the 26th inst. 


Caspian Sea Cable.—It is intended to lay a sub- 
marine cable in the Caspian Sea. 


Vienna Omnibuses.—The Vienna Omnibus Company 
are testing electric lamps for their vehicles. 


Woreester.—The tenders for the Worcester central 
station have not yet been definitely decided. 


Chili Telegraphs.—The new telegraph line from 
Argentine to Chili will shortly be completed. 


Spain.—On May 15th the tenders will be awarded for 
the lighting of Tolosa, province of Guipuzcoa, Spain. 


Lighthouses. — Her Majesty’s Government have 
decided to spend £40,000 upon lighthouses in the Red Sea. 


- Derby.—The working expenses of the proposed Derby 
electric light town installation amount to nearly £3,000 a 
year. 

Bournemouth.—The surveyor has been requested 
to order electroliers for the Bournemouth Municipal 
Buildings. 

Ashton-under-Lyne.—The Board of Trade have 
decided to grant a provisional electric lighting order to 
this town. | 

Cardiff.—A special committee has now the considera- 
tion in hand of a new town hall for Cardiff. Electric light 
will doubtless be fitted. 

Grangetown.—The surveyor at Grangetown is com- 


piling a statement of comparative cost of gas and electric 
light for the Local Board. 


Leeds Tramways.—A joint referee will be appointed 
at once with reference to the purchase of the Leeds tram- 
ways by the Corporation. 


Madrid.—aA project for utilising 3,600 h.p. of the River 
Guadawana to Torrelodones and Madrid is under considera- 
tion by the Spanish Government. 


Personal. —Mr. W. E. Toy having qualified himself in 
the works of Mr. Ronald A. Scott, M.I.C.E., Acton-hill, W., 
his services have been retained as assistant engineer. 


Perth Tramways.—The system of electric traction to 
be used by the Perth Tramway Company is not yet 
settled. It is thought accumulator traction is favoured. 


Dinner.—A complimentary dinner is to be given 
to-night to Prof. W. E. Ayrton, F.R.S., by some of his 
former pupils and associates, at the Holborn Restaurant. 


Bremen.—Messrs. Siemens and Halske's tender has 
been accepted for Bremen for a complete central station, 
mains, and house connections during first year for £95,000. 


Technical Schools.—The surveyor of Hartlepool has 
been instructed to prepare plans for a technical school. The 
Stockton Town Council are going to spend £6,000 on a 
technical school. 


London Hotel Lighting.—The well-known hotel in 
Charing Cross and Trafalgar-square known to the world 
as Morley's, is being fitted for electric light by Messrs. 
Mather and Platt. 

Brussels.—It is understood that the electric lighting 
of Brussels is to be proceeded with shortly. It is stated 
that the favourably reported scheme is that of the India 
Rubber and Gutta Percha Company. 

West of England.—4A company has been registered 
as the Western Counties Electric Light and Power Com- 
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pany, to carry on the business of Messrs. Parfitt, the firm 
who are lighting Kingswood and Keynsham. 


Newcastle Trams.—The Town Improvement Bill for 
the Newcastle Corporation provides for a double set of 
tramrails along Westgate-hill. It is not settled whether 
steam, cable, or electric traction will be used. 


Tunbridge Wells.—The Tunbridge Wells Local 
Board is waiting applications for transfer of its electric 
lighting powers to a private or other company. The cost 
of the provisional order for the electric lighting of this 
town was £350. 


Blackpool Tramways.—The Court of Referees of 
the House of Commons has decided to give the National 
Telephone Company a locus standi with reference to the 
Blackpool Tramways Bill upon two clauses for the purpose 
of asking for protective clauses. 


Nelson.—The Local Government Board have asked for 
plans and other details relating to the electric lighting of 
Nelson, with respect to which an application has been made to 
borrow £10,000. These plans have been prepared and 
forwarded to the Local Government Board. 


St. Ives—The cost of public lighting in St. Ives for last 
year was £124, gas being at 5s. 6d. per 1,000. St. Ives 
should form a good district for a small electric light central 
installation, for it is not often that electricity has the 
chance of competing with gas at this high figure. 


Monte Video Telephones.—4Application has been 
made, says the Financial News, to the Monte Video muni- 
cipal board for authority to establish a new telephone com- 
pany, with subterranean wires. The Direction of Public 
Works has been asked to report on the scheme. 


Inductor Dynamos.—A small company will be 
formed to manufacture the Pyke and Harris inductor 
dynamos. Continuous-current machines will be made, as 
well as alternate-current machines, on the same principle, 
and special transformer plant will complete the system. 


Lambeth.—A letter was read at the meeting of the 
Lambeth Vestry, on the 5th inst, from the Board of 
Trade, stating that they were now prepared to issue a pro- 
visional order authorising the Vestry to supply electricity 
in the parish. The matter was left in the hands of the 
clerk. 


Glasgow.—At the Glasgow Town Council meeting last 
week Councillor Ure, in submitting the Gas and Electric 
Lighting Committee’s minutes, said that, in addition to 
certain gas contracts, the committee had passed contracts 
amounting to £11,240 in connection with the electric 
lighting of the city. 

Bognor.—The Board of Trade have written to the 
Bognor Local Board to grant an extension of time until 
August l4th, within which the Electric Lighting Trust, 
Limited, should make the deposit required under the 
Bognor electric lighting order. They would not grant 
time beyond that date. 


Dover.—The preliminary arrangements for the lighting 
of this town do not make much progress, there appearing 
to be some hitch with regard to the agreement.  À con- 
siderable number of alterations have been made in the 
document, and a special meeting of the Council has been 
called to consider them. 


Caravan de Luxe.—It is said that the Duke of New- 
castle intends to make a gipsy tour, and for this purpose is 
having a caravan de luxe built, which is to be fitted with the 
electric light and all the comforts of civilisation necessary 
to supply the wants of himself and a photographic friend, 
with whom he proposes to travel, 
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Royal Institution.—On Friday, May 20th, at 9 p.m., | 
Mr. J. W. Swan is to read a paper before the Royal Insti- | 


tution on *'Electro-metallurgy." As we believe Mr. 
Swan has been engaged for some considerable time on 
questions of the deposition of copper, this paper will 
doubtless have considerable interest and importance to 
electrical engineers. 


St. Moritz. —The Alpine watering-places of St. Moritz- 
dorf and St. Moritzbad have between them an electric 
lighting plant in three stations of five direct-current 
machines giving 160,000 watts, and alternating machines 
of 320,000 watts — taking a total of 1,000 h.p. The 
work has been carried out by Stirnemann and Weissen- 
bach, of Zurich. 


Sevenoaks.—At the last meeting of this Board a letter 
was read from the Board of Trade enclosing a communica- 
tion from the promoters of the proposed scheme for supply- 
ing Sevenoaks with the electric light, and offering to revoke 
the order if the Local Board wished. A motion was duly 
carried to ask the Board of Trade to revoke the order as 
they offered to do. 


Shiplighting. — Messrs. Lowdon Bros, electrical 
engineers, Dundee, have obtained an order from Messrs. 
William Thomson and Sons for the electric lighting of 
their new steamer “Jona,” now being built by Messrs. 
Gourlay Bros. and Co. Messrs. Lowdon have just com- 
pleted the installation on board the new D. P. and L. Co.’s 
steamer “ London.” 


The Compass Needle.—Dr. A. H. Fison is doing 
very good work in giving popular and interesting lectures 
upon electrical subjects. A recent lecture at the Royal 
Victoria Hall, on ** The Compass Needle,” with large and 
vivid limelight illustrations, was much appreciated, and 
other lectures delivered by Dr. Fison have been very 
favourably received by those attending. 


Electric Locomotives.—Contracts are stated to have 
been concluded for working trains through the Baltimore 
Belt Line Tunnel by 80-ton electric motors. The con- 
tractors are so confident of success that they have under- 
taken to instal the plant without any pay ment, unless they 
are entirely successful. Railway experts regard it as an 
ample and thorough test of the rivalry between steam and 
electricity. 

Croydon Municipal Buildings.— Many of our 
readers no doubt know that Croydon is about to erect new 
municipal buildings, and in preparing the specification for 
the superstructure of the new buildings it is proposed to 
provide that the sum of £700 be set apart for wiring the 
building for electric lighting. With the exception of the 
pipes necessary for the gas engine, it is not proposed to lay 
in any gas-pipes. — 

Bradford Tramways. — At the Bradford Town 
Council on Wednesday, when the minutes of the Tramways 
Committee came forward, Mr. Joseph Cowgill, chairman of 
the committee, said that the question of discussing the use 
of electric traction on the Wakefield-road tramway was 
somewhat premature. At present the committee were 
awaiting the result of the experiment of running the 
electric car up Cheapside. 


Ipswich.—The electrical industry has often to thank 
the various local scientific societies for bringing electrical 
apparatus prominently before the public. At the Ipswich 
Scientific Society's conversazione the other evening various 
pieces of electrical apparatus were shown by Messrs. F. 
Suter and Co., including an electric motor for supplying 
power for glass spinning. The generator was a small home- 
made dynamo, shown by Mr. Sayers. 


| mittee to consider the question. 
of Messrs. Sich, Adamson, Fuller, Tappenden, H. Smith, 


Taunton.—4As we before pointed out, the question of 
the town purchasing the electric light installation is a very 
interesting one, as it is the first of its kind. Hence it is as 
well to give the expert’s report verbatim, which we do else- 
where in this issue. The sale and purchase of an installa- 
tion as a going concern is an ordinary business transaction, 
and one in which undoubtedly both sides are quite 
capable of looking after their own interesta. 


Portsmouth.—The trials we alluded to last week at 
Portsmouth were not definitely to settle the use of incan- 
descent lamps instead of arc lamps, as might appear, but 
merely to illustrate for the satisfaction of the councillors 
the lighting effect of the two systems. It is probable that 


| a combination of arc and incandescent will be used. The 
| whole scheme is now waiting the result of the Local 


Government enquiry, which is shortly expected, and mean- 
while full plans are being prepared. 


Birkbeck Lectures.—Mr. J. D. Crogan, the veteran 
lecturer on scientific application, gave a very interesting 
address at the Birkbeck Institution last week, entitled 
“ From Tinder-Box to Electric Light." The lecturer passed 
through all the stages within his own recollection of 60 


| years, from the time he sold matches over the counter at 


50 a shilling, or in some cases a penny a-piece, through the 
improvements in gas distribution, to the latest triumphs of 
electric light. The lecture was greatly appreciated. 


Chiswick.— This is one of the places which desires to 
hand over the provisional order to other persons. Tenders 
were therefore invited and obtained from Messrs. Bourne 
and Grant, and Messrs. Andrews and Co., for the taking 
over of the provisional order for the lighting of the parish 
by electricity. The matter has been referred to à com- 
This committee consists 


Hardy, and the chairman, Mr. W. I. Compton. 


Oxford.—The Oxford Electric Light Company, through 
their general manager, Mr. George Offer, proposed to the 
City Council the erection of five lamps, seemingly as experi- 
mental lamps, at the expense of the company. The current 
for the supply of these lamps, which will be Brockie-Pell 
of 2,000 c.p. nominal, is to be charged either at 6d. per 
supply unit by meter, or 5d. per hour for each lamp 
lighted. The General Purposes Committee recommended 
that this be agreed to, and the Council approved the 
recommendation. 


Northampton.—4A wrong impression might perhaps 
be given by the mere statement, that the electric light was 
to give place to gas with regard to the lamps in front of 
the Town Hall at Northampton. The gas company have 
great claims to light these lamps, seeing that 27 years ago 
they presented the four lamp columns to the town, and have 
ever since lighted two lamps free, and the gas company 
will light the four lamps all night at £16. 15s., as against 
the electric light company's offer to supply two lamps of 
200 c.p. each for £50. 

Southend Pier Electric Tramway. — Messrs. 
Crompton and Co., electrical engineers, forwarded an 
exhaustive report, which was presented at the last meeting 
of the Southend Local Board, as to their inspection of the 
pier electric railway and the works in connection therewith. 
The report stated that everything was in fairly good con- 
dition, but stress was laid on the matter of corrosion taking 
place in the winter time, though by taking precautions in 
time no inconvenience would arise from that cause for 
some time to come. The report was referred to the Pier 
Committee. 

Keynsham.—The contract of the Keynsham Local 
Board with the gas company having expired at the end 
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of February, the Board determined to have the electric 
light, and placed the matter in the hands of Messrs. 
Parfitt, who already had lighted Kingswood, near Bristol. 
A 10-h.p. Robey and a 12-h.p. Davey-Paxman engine are 
installed, and the light is to be supplied on a low-pressure 
direct-current system at 130 volts. The wires extend for 
about a mile, the roads being lighted for the most part by 
25-c.p. incandescents carried on posts. A few smaller 
lamps are used in lanes, and some 125-c.p. incandescents 
in the centre of the town. 

Closed-Conduit Systems.—A company with a million 
dollars has been formed in Illinois, to work the closed- 
conduit tram system of Mr. J. B. Odell. Mr. Mark W. 
Dewey is working on another closed-conduit system, which 
is to work by induction with alternating currents. Mr. 
Elias E. Ries is also at work on a similar system. Mr. Ries 
is in advance of Mr. Dewey, as he has already made 
practical demonstrations. It is thought, no one can yet 
judge with what truth, that these methods may entirely 
revolutionise present methods of car traction. Between 
closed conduitsand the light-weight heavy-discharge accumu- 
lator, the race, however, will be close. 

The House of Commons Signal Light.—It costs 
£60 every session to keep up the signal light on the Clock 
Tower at Westminster. The light is at present so placed 
that it can only be seen from certain positions, and the 
First Commissioner of Works has promised to make pro- 
vision in next year's estimates for altering the position in 
such a way to make the light visible from all quarters with 
the assistance of lenses. Mr. Plunket does not, however, 
see his way to use electricity instead of gas for this illumi- 
nant. The initial cost of an electric light in the upper part 
of the Clock Tower, which would be visible from all parts 
of London, would be about £750, and the cost each session 
about £150. 

Electric Launches.—Mr. W. S. Sargeant, whose 
business is now converted iuto the Thames Electric and 
Steam Launch Company, is busy fitting out their electric 
launches for the coming season. The “Glowworm " is one of 
the best known of these, designed for Andrew Pears, Esq., 
and the “ Pilot," an electric pinnace, is another boat built 
by Mr. Sargeant for the same gentleman. Other electric 
boats at Eel Pie Island and Strand-on-the-Green are the 
“ Meteor,” built for Arthur Ash, Esq. and the 
“ Florentia,” for W. T. Crawshay, Esq., of Caversham 
Park, Reading. The growing popularity of electric 
launches for private owners up the Thames is a good 
augury for the future extension of this branch of electrical 
engineering. 

Glasgow Electric Lighting.—The following are the 
tenders accepted for this work: (1) Offer dated 25th ult., 
by the Henley Telegraph Works Company, Limited, for 
the half square inch insulated cables and triple potential 
leads, and offer dated 22nd ult., by the India Rubber, Gutta 
Percha, and Telegraph Works Company, Limited, for the 
quarter square inch insulated cables; (2) offer dated 25th 
ult., by Elliot’s Metal Company, Limited, fer the copper 
strip ; and (3) offer dated 25th ult., by Mr. Wm. Pollok 
for excavating the trenches and laying the electrical con- 
ductors ; (4) offer dated 5th ult., by Messrs. James Stiff and 
Sons for the insulators ; and (5) offer dated 13th ult., by the 
Crompton-Howell Electric Storage Company, Limited, for 
the storage cells. 

Kast Molesey.—We are pleased to see that there is a 
disposition apparent to favour the introduction of electric 
light in the smaller towns. Weybridge is already supplied, 
and now East Molesey is trying to follow suit. At the last 
Local Board meeting, the General Purposes Committee 
reported that Mr. Everett had laid before them plans and 


specifications for lighting the village by electricity. The 
committee stated they were disposed to view such scheme 
favourably, provided the interests of the parish were safe- 
guarded by provisions as to the time in which the work 
shall be carried out, as to the price for the supply, as to 
the power of purchasing the concern, and such like matters. 
The committee promised to reoort further on this matter 
at the next meeting. 

London Telephones.—The New Telephone Company 
is evidently intending to make immediate progress. We 
see by an advertisement in the daily press that the 
supporters of the company's telephone exchange system in 
London already number over 1,800. The Association for 
the Protection of Telephone Subscribers (58, Coleman 
street), after stringent investigation, has decided to give ite 
undivided support to the New Company. The public are 
invited to test the company's instruments at 110, Cannon- 
street. Intending supporters may obtain the service at a 
lower rate if applied for at once, as the first 5,000 who 
apply will only be charged 12 guineas a year. The 
movement will give great satisfaction, we fancy, to 
the numerous business houses in the City. 


Blackpool.—The report of the gas manager upon the 
present electric lighting on tbe Promenade is expected 
shortly. It would have been ready before but for the fact 
that the Council has increased the number of hourefar above 
that originally estimated during which the light should be 
used. Had they allowed the control to remain with the gas 
company, we are informed that the electric light would have 
been extended along the greater portion of the Promenade. 
It is certainly refreshing to learn—as we are given to 
understand from various quarters—that gas committees 
in many instances are not so bound up in gas that they 
refuse to see the advantages of electric light, and in not a 
few places the initiative has been taken—for example, 
at Bradford—by the Gas Committee to introduce the com- 
peting illuminant. 

Telephony.—The article we gave in our last issue has, 
as we expected, been taken as a manifesto of the National 
Company, and, of course, we think it an exceedingly able 
manifesto. We are now able to give the reply to this 
manifesto. Our readers can compare the arguments on 
both sides and make their own conclusions as to which 
makes out the better case. Our own opinions have 
been often and freely expressed, and may be condensed 
into the following statements. The London service of 
the National is condemnably bad and dear. The Government 
own the telegraph system, and telephony being a phase of 
telegraphy, unless the Government owns the telephonic 
system it is in danger of losing its capital and its business. 
We think the Government ought to do the work. It seems 
settled, however, that there is no possibility of this, and 
the next best scheme is to support a company that will do 
its work properly. 

Bideford.—It may have been noticed that a correspon- 
dent wrote requesting information as to the electric lighting 
at Bideford in our last issue. According to the report of 
the adjourned meeting of the Town Council—who are 
slightly at loggerheads with the gas company—it was pro- 
posed that the estimate from Tardrew and Son for the 
supply of electric light be opened. This was done, and the 
estimate showed that the plant for the electric light would 
cost about £4,680, and the annual cost of maintenance 
about £620. To some of the members the cost of mainte- 
nance appeared rather high, but it was suggested that if 
the Council erected an electric lighting plant of their own, 
they could supply private consumers and make a profit. 
Last year they paid £490 to the gas company for the town 
lamps. It was agreed to pay Messrs. Tardrew and Sons 
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twelve guineas for preparing the electric lighting estimate, 
and the question was referred to the committee. 

Sale Catalogue.—We have received from Messrs. 
Wheatley Kirk, Price, and Goulty a catalogue of electrical 
apparatus which is to be sold by auction on Tuesday and 
Wednesday, May 17 and 18. Among other things, the 
catalogue includes Brush and Willans. engines, Babcock- 
Wilcox boilers, dynamos, transformers, carbons, arc lamps, 
and a very large number of switches, roses, fuses, shades, 
globes, etc., as well as instruments and other paraphernalia 
of a general electric business, which is comprised in the 
estate of Messrs. Nicholson, Jennings, and others. We 
note also that there are several patent rights to be sold on 
the second day of the sale—viz., patents No. 17,479, of 
November 13, 1888 ; No. 4,703, March, 1889; No. 9,917, 
June 17, 1889. The whole of the rights in the above 
patents to be sold, and a half share of No. 19,695, 
December 7, 1889. 

Electricity on Board Ship.—The paper which we 
reproduced last week on electricity applied to naval 
purposes, by Lieutenant F. T. Hamilton, has attracted a 
good deal of attention in public circles ; more particularly 
perhaps, because the Duke of Edinburgh was present at 
the meeting of the Royal United Service Institution on 
the occasion. After the lecture, the Duke complimented 
the author, and said that he could help feeling at the 
same time that it would not be well to run too much risk 
in trusting to electricity, or lay ships open to disaster if a 
single wire were cut or out of order. He described some 
electric fan ventilators in use on board the yacht of the 
Czar of Russia, and said that while they were very effective 
they unfortunately made a considerable noise, and it was 
a temptation to obviate the noise at the sacrifice of the 
fresh air by stopping them. Some of our readers may be 
able to recommend less noisy electric fans for ship use. 


Ludlow.—At the monthly meeting of the Town 
Council an application was made from the British Electric 
Installation Contractors, of Worcester, for the sanction of 
the Council to their making application to the Board of 
Trade for a license to supply electricity to the town. The 
Worcester Company intended to transfer the license, if 
obtained, to the Ludlow Electric Lighting Company, when 
that company had been registered. This application has 
been referred to a committee, consisting of the Mayor, 
Alderman Valentine, and Councillors Lloyd, Chubb, 
Marston, Weyman, Tyrrell, and Smith. It seems to us 
that this committee should carefully consider whether it is 
in the interests of any local authority to permit a mere act 
of company-mongering, which this seems to be, where one 
company obtains a provisional order and then transfers it 
to another company—of course with a view to profiting 
directly by the transfer and also by obtaining the work of 
the installation. 

York.—The Sub-Committee of the York City Council 
had a conference with Mr. Crompton, who is acting as their 
consulting engineer, on Monday, and subsequently pre- 
sented a report to a meeting of the Streets and Buildings 
Committee. The meeting was attended by representatives 
of the three firms which had submitted estimates—viz., 
R. E. Crompton and Co., Limited, the Parsons Company 
(Newcastle), and the Brush Electrical Company. The first- 
named company, which was represented by Mr. Crompton, 
submitted estimates based on the low-tension principle ; 
whilst the others estimated the cost of an installation 
on the high-tension system. Eventually the committee re- 
quested Mr. Crompton to prepare a specification for the 
public and private lighting of a given area, and the Council 
will be asked to sanction an application for tenders in 
accordance therewith. A canvass of the town is in progress, 


and the replies already received promise consumers to the 


extent of 3,000 lights. 


Vibratory Currents.—Mr. Frank C. Perkins has 
rather “ struck oil” in the way of copy fur the Electrical 
World, by asking electrical celebrities on this side to give 
their opinion as regards Tesla’s experiments, whether the 
effects are due to high potential and high frequency alone, 
and whether Ohm’s law can be said to hold good. Mr. 
Preece, Prof. Hughes, Mr. Kapp, Prof. Hopkinson, 
Prof. Ayrton, Mr. Crookes, Prof. S. P. Thompson, 
Prof. Fleming, Mr. A. Siemens, Mr. Swinburne, Mr. 
Wimsburst, Mr. Crompton, various editors, and Sir 
W. Thomson have replied. The result of it all is, 
of course, "we don't quite know, but we think so," 
or “think not," as the case may be. And here it must 
evidently remain until we gain more actual experience in 
vibratory currents. Ohm's law, however, comes out as the 
Yankees say, “ battered, but still in the ring.“ Some dis- 
believe in Ohm’s law for alternating currents, and talk of 
ohmic resistance. Mr. Swinburne considers “Ohm's law 
holds good for all frequencies, though self. induction 
becomes more important in high frequencies.” Prof. S. P. 
Thompson says Ohm's law is not a question of opinion, 
"but a question of fact." Lord Kelvin (Sir William 
Thomson) regretted he did not see Tesla’s experiments. 


High-Speed Electric Railways.—The question of 
high-speed railway trains driven electrically is receiving 
attention at the hands of electrical engineers in both 
America and France. In America, Mr. O. T. Crosby and 
Mr. David Weems are credited with practical projects for 
the production of what are now regarded as abnormal 
speeds. In France, M. Heilmann has given some attention 
to the problem, his idea being to generate electricity by 
means of a special engine and boiler on board the locomo- 
tive, using the electrical energy to rotate the car wheels. We 
notice that two prominent engineers—M. Bonneau, assistant 
chief engineer to the great Paris-Lyons-Mediterranée Rail- 
way, and M. Desroziers, electrical engineer, whose name 18 
well known in dynamo construction—are now bending their 
attention to the use of electricity for high-speed railway 
trains. It is thought possible by means of electric 
traction, that the run from Paris to Marseilles, 862 kilo- 
metres, now accomplished in 15 hours, might be done in 
nin3 hours. The arrangement proposed by MM. Bonneau 
and Desroziers consists in employing motors on two indepen- 
dent axles, the diameter of the wheel being 2:30 metres 
(74ft.), with rail conductors. Some particulars and drawings 
are given in the Revue Industrielle of the electric locomotive, 
but it does not appear that the project has yet got into the 
practical stage. 

Electric Lighting in Scotland.—Benmore House, 
the residence of Henry J. Younger, Esq., is to be lighted 
by electricity, and we are informed that the contract for 
the carrying out of the work has been placed with Messrs. 
Ernest Scott and Mountain, Limited, electrical and general 
engineers, Close Works, Newcastle-on-Tyne. The installa- 
tion will consist of a Priestman oil engine capable of 
working up to 18 brake h.p., driving a Tyne shunt-wound 
dynamo of 12,000 watts capacity ; accumulators will be 
supplied for storage, and will be placed in the accumulator- 
house, next to the dynamo-room, the battery or accumulators 
being capable of maintaining 80 arc lamps for 10 hours 
when fully charged. The total number of lamps installed 
throughout the house will be about 180 to 200. Mr. W. A. 
Bryson, of Glasgow, has been appointed superintending 
engineer on behalf of Mr. Younger, and Messrs, Mountain 
and Co., of 7, Bothwell-street, Glasgow, representatives for 
Messrs. Ernest Scott and Mountain, Limited, in Scotland, will 
superintend the carrying out of the work. Through their 
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Scotch agents, we are informed that this firm have already 
supplied numerous electric light plants, including installa- 
tions for the firms of Messrs. Paterson, Elder, and Co., 
Messrs. Cran and Co., both of Leith, Messrs. Hutchinson 
and Co., of Kirkcaldy. They have also recently completed 
contracts for the lighting of the Glasgow Iron and Steel 
Company’s works at Wishaw, and one of their collieries at 
Motherwell. 

Oakamoor.—Some of our readers may know that the 
Staffordshire County Council entered heartily into the 
scheme of having popular lectures on technical subjects in 
various parts of the county. The last of the series of 
lectures on “Electricity and Magnetism” under the technical 
instruction scheme of the County Council has been given in 
the schoolroom by Mr. D. O. S. Davies, B.Sc., under the 
presidency of Mr. A. S. Bolton. The series, which has 
been wellattended throughout, has been very successful, 
the greater interest being shown perhaps in those lectures 
dealing with electric lighting by dynamo and battery, 
the electric telegraph, and the telephone. For the purpose 
of popularising the subject, Mr. Davies has been very 
happy in his general references to the uses, domestic and 
otherwise, to which the concentration of the lines of 
force can now be put. Among these are the heating of 
curling-tongs and flatirons, the cooking of chops and steaks, 
and the boiling of saucepans and kettles. These compara- 
tively minor details, together with the copious experiments, 
have made the series both entertaining and instructive. 
At the conclusion, Mr. Bolton, in proposing a vote of 
thanks, spoke warmly of the services rendered by the 
lecturer to the spread of the science in the district. A vote 
of thanks to the president brought the series to a close. It 
is suggested to have an extended course early in the 
autumn. Perhaps, as an outcome of these lectures, and the 
interest taken therein, may be attributed the fact that in 
the private theatricals given in the new schools electricity 
was called in to light the stage. 


Londonderry. — The recently-appointed consulting 
engineer to the Londonderry Corporation, Mr. Henry W. 
Blake, is a resident of Manchester, and has for some years 
been carrying out consulting work in steam and electrical 
engineering. He was educated at Victoria College, and 
passed through all stages of mechanical engineering in the 
shops, afterwards establishing his own laboratory in Man- 
chester. He has carried out several important electrical 
installations both in the North and South of England— 
in London, a large mill at Bermondsey, 700 incan- 
descents; in Portsmouth he was retained by the 
Admiralty to engineer the lighting at the festivities 
on the visit of the French Navy last year, and was 
engineer to the Portsmouth Town Hall, about 1,000 
lights, with Mather and Platt dynamo—one of the largest, 
if not the largest gas-engine-installations in England. The 
then Mayor (Sir William King) bore witness to the excellence 
of the lighting, and this led to his being called in as one of 
the consulting engineers to submit plans for the town 
lighting of Portsmouth. He advocated high-tension con- 
tinuous currents, but the low-tension system was then 
chosen, afterwards, however, as is known, changed to high- 
tension transformers. Mr. Blake had previously carried 
out a large mill installation in Londonderry of over 1,000 
lights, which no doubt led to his being selected from the 
32 candidates for the town lighting. Derry is a scattered 
town, though walled, and the high-tension system should 
be used, but on account of the power that could be taken 
up, a system allowing the use of motors would be preferable. 

Messrs. Siemens’s Works.—A description which may 
be justly mentioned as one of the feats of trade journalism 
is given of the works of Messrs. Siemens Bros. and Co., 


Limited, in the Manufacturers’ Engineering and Export 
Journal for April. The bulk of the paper, 50 pages, is 
taken up with a most elaborate descriptive article, with 
many full-page illustrations, and it certainly gives to those 
who do not know the place a very accurate idea of the 
immense activity of the Siemens electrical works on the 
banks of the Thames at Woolwich. Portraits are first 
given of thelate Sir William Siemens and of Mr. Carl 
Siemens and Dr. Werner von Siemens, with an historical 
sketch of the progress of the individuals and the firm, from 
the landing of William Siemens in England in 1843, with a 
sand-bath thermopile for electroplating, to the erection of the 
present works. A copy of Dr. Werner's letter, quoted 
from Dr. Pole’s book, announcing his original discovery of 
the self-excited dynamo, makes interesting reading. A list 
of the cables laid by the firm is also given. Photographs 
of the long line of buildings and of the interiors of the 
shops are exceedingly interesting to electrical engineers. 
We are shown the automatic shaping shop, the braiding 
shop, the indiarubber-mills, the testing-rooms, and the 
cable-tanks. The main dynamo fitting shop shows a scene 
of exceeding activity, and the instrument shop is an avenue 
of lathes. The various departments of heavy machine con- 
struction are very well brought out in the photographic 
reproductions. We are afterwards shown views of the 
telegraph ship “ Faraday,” with deck views in process of 
hauling cable, and, finally, a number of manufactures, con- 
sisting of electrical instruments, dynamos, cables, and the 
other well-known specialities of the firm. Altogether, the 
article makes a very comprehensive review of the present 
state of electrical manufacture. The paper is published at 
22, Paternoster-row ; price ls. 


Storage Battery Traction.—Mr. J. K. Pumpelly 
has been engaged upon the development of storage batteries 
for traction purposes for some time past in America, and 
has produced one or two variations on the well-known 
models of plates. He now gives some account in the 
Western Electrician of recent progress in that direction. 
The objections, he says, to the use of storage cars are well 
known: want of durability over any large length of time, 
cost of manufacture and cost of renewals. Within the last 
few months his attention has been drawn to excellent 
results attained by two young men in Des Moines, Iowa, 
one a practical worker in batteries and the other a prominent 
chemist, the president of the State Laboratory of Pharmacy 
of Iowa. After spending much time in improving the 
pasted or Faure battery, they turned their attention 
to developing the Planté or formed lead cell. In 
their cell the lead plates are made very rapidly by 
folding long stripe or ribbons of lead about Jin. wide and 
jin. thick. The plates are immersed in a certain salt solu- 
tion as electrolyte, and a large current from a dynamo is 
turned on. In 10 hours the plates have become one smooth 
plate of spongy lead, black as slate, yet very absorbent of 
hydrogen. Nothing remains but to separate these plates, 
connect up, and charge as a battery for 10 hours more. 
This done, the plates are ready for use or shipment. Mr. 
Pumpelly has seen this battery tested under heaviest work, 
and the plates, instead of appearing to disintegrate, 
grow firmer. The battery holds its pressure of over 
two volts to the cell under very heavy discharge until 
90 per cent. of the charge is drawn out—that is, there 
is not the usual drop in voltage. A car built to hold 
six men is guaranteed by the inventor, with 24 cells, to run 
at 13 miles an hour, and the battery can be recharged in 
three hours. A battery in use eight or nine months, says 
Mr. Pumpelly, showed no signs of crumbling, and a dis- 
charge by short-circuit of 500 amperes seemed to produce 
no harmful effect at all. 
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DIRECT-CURRENT DYNAMOS.—VII. 
BY R, W. WEEKES, WHIT.SCH. 


The accompanying illustration of the Roper Engineering 
Company's 10-kilowatt castiron dynamo arrived too late 
for insertion in our last issue, This shows the construction 
of the machine, and how the exciting coils can be slipped 
on over the poles. 

Messrs. ton and Anderson exhibit some machines 
The field magnets 
ester type, so designed that the armature 
As 


which are monay of careful inspection. 
are of! the Manc 
reaction shall distort the field as little as possible. 


Roper 10-kilowatt Dynamo. 


described in a previous article, the armature is of the 
Pacinotti type, and the distance between the projecting 
teeth of the core and the poles is much less than the 
corresponding distance in a smooth-cored armature. The 
advantage of this is that the magnetising force required to 
saturate the iron core is small, and hence the exciting coils 
can be made short and compact. The short air gap, how- 
ever, has the disadvantage of increasing the distortive 
effect of cross ampere-turns on the armature. If the cross 
ampere-turns were the same asin a smooth-cored armature 
of the same size, the distortion produced would be greater 
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required. The path of the lines of force induced 
by these cross turns was shown in Fig. 27, and it will 
be seen from this that if the, pole-piece is made thin 
in the centre, additional resistance will be placed in the 
path. So in these machines, the pole-pieces, which are made 
of cast iron, are reduced to a very small section at the 
centre, as can be seen in the illustration. The result is that 
the distortion is reduced to reasonable limits, and the 
machines run sparkless at all loads and without excessive 
lead at full load. The general details of these dynamos 
are excellent. The magnet cores are of wrought iron, and 


Fic. 27. 


are bolted on to the cast-iron pole-pieces. These, except at 
the centre, are made with ample section to reduce the 
magnetic resistance. The exciting coils are wound on 
formers, and are carefully protected against injury by a 
metalcasing. The bearings are of exceptional length, being 
at the driving end five times the diameter of the shaft. 
The 15-kilowatt belt-driven dynamo shown by this firm has 
the highest weight efficiency of the machines listed, and the 
larger direct-driven dynamo of the same output also stands 
high. In these larger machines the induction used in the 
armature core is not so high as in the small machines. 


inzthe inverse ratio of the length of the air gaps. From | This keeps down the hysteresis loss, and partly accounts 


Easton and Anderson 15-kilowatt Dynamo. 


this it will be seen that the distortion of the field tends to 
become excessive even in small machines, in which this type 
of armature is used. That this is so is shown by the care 
taken to reduce this effect by the special design of field 
magnete adopted by this firm and Messrs. Laurence, Scott, 
and Co., who use the same type of armature. Messrs. 
Easton and Anderson, in their smaller machines, work at a 
very high induction in the armature core, and hence get 
fewer turns of conductor, and correspondingly fewer cross 
ampere-turns on the armature at full load. This helps to 
some extent, and may reduce the cross turns as much as 
15 per cent, but naturally increases the exciting power 


for the lower figure. This good feature, coupled with 
the mechanical driving of each conductor, should make 
these machines of special value for tramcar work, where 
light weight and ability to withstand the large forces 
required in starting are of primary importance. In fact, 
these makers are supplying some motors for the tramcars at 
Bradford for experimental purposes, but the type of field 
used is different to the above. 

The four-pole dynamo exhibited by Messrs. Laurence, 
Scott, and Co. is coupled to an engine for use as a ship- 
lighting plant. The armature is of the Pacinotti type, 
and works with a small air gap between the polar surface 
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and the projecting teeth. The method used by this firm 
to prevent the distortion of the field is similar in prin- 
ciple to that described above, but it is carried to the 
extreme. Instead of reducing the iron to a thin section 
in the centre of the pole-piece, this firm construct their 
field with an air gap at this point. The construction is briefly 
as follows. Each magnetic circuit in the field consists of a 
distinct horseshoe of cast iron, embracing a little less than 
a quarter of the armature. These separate magnets are 
p so that the distance between them is about zin. 

hus any section taken through the polar surface 
would show these four distinct magnets, but the yoke 
is made broader than the poles, and continuous, so as 
to unite these separate circuits into one casting or two as 
the case may demand. In this way the variation of induc- 
tion at any two parts of the polar surface is reduced to a 
quarter of what it would be if the pole were solid. This 
firm also claims that these gaps reduce the Foucault current 
in the wire. The reason of this would be that the exces- 
sively high induction at the exit edge of the polar surface 
is reduced, but care must be taken that the gap in the poles 
is not wide enough to allow of an appreciable fall of induc- 
tion, or there will be additional loss due to the Foucault 
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the magnets of the large dynamos. Thus in their 112- 
kilowatt dynamo the magnets consist of a set of six bars, 
placed side by side, each bar being 6in. square. Wrought- 
iron pole-horns are dovetailed on tothe bars when required, 
to give the necessary arc of contact. The yokes are made 
of solid pieces of wrought iron, and the bars are bolted on 
to these before being bored out to the final diameter. The 
main advantage of this double-circuit type of field is that 
the induction is symmetrical provided the exciting power 
in each circuit is the same. If this is not the case, or 
there should be any great inequality in the iron used for 
the different circuits, the field may be quite as unsym- 
metrical as in the single-circuit types of magnet. 

The constant-current dynamos exhibited by this firm can 
be used either for arc lighting in series or the series system 
of driving tramcars. The special feature of the machine is 
the method adopted for regulating the pressure to suit the 
load. This is done by rotating the brush carriers forward 
past the neutral axis till the right potential difference is 
obtained. Then in each of the armature circuits we have 
a certain number of conductors with E.M.F. in them 
opposed to the current actyally flowing through them. 

ence the effective E.M.F. is the difference between the 
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Cornbrook Dynamo. 


currents produced as the conductors pass the yaps. In the 
machine in question the gaps are $in., which is about four 
times the space between tho pole and the armature core, 
and this is about the utmost limit allowable. The general 
construction of this dynamo is excellent. The exciting 
coils are wound on formers and slipped on from the inside. 
The armature is drum wound, and the ventilation of the 
cores is ample. 

' Messrs. Woodhouse and Rawson exhibit one of their 
Cornbrook dynamos, used as a motor to drive the Kingdon 
alternator. The machine is of the single-exciting coil type, 
which almost every firm has attempted to make at some 
time, but has generally been abandoned or confined to small 
motor work. There must necessarily be a much higher 
induction at the parts of the poles nearest the exciting 
coils, and this want of magnetic symmetry is the great 
failing in this type of field. 

Messrs. Crompton and Co. use the double-circuit type 
of field magnet for nearly all their dynamos. In the small 
machines the magnets are arranged vertically, but in the 
larger machines the horizontal form is used. Their usual 
method of building the magnets is to make them of bars of 
wrought iron, of square section, and of such dimensions 
that the iron can be rolled instead of forged. Then a 
number of such bars are placed side by side to build up 


two opposing forces. This seems simple, but the difficulty 
arises in getting the dynamos to submit to this treatment 
without sparking. is is done by so shaping the poles 
that the induction passing into the core is constant for a con- 
siderable area inside the approaching horn, and alsois just the 
induction required to reverse the current in the segment 
short-circuited while passing under the brush. In this 
machine the above conditions are obtained by boring out 
the cast-iron pole-pieces to a larger diameter than required, 
and so placing them that the distance between the pole 
and armature core increases towards the horns. e 
automatic gear for moving the brush carriers con- 
sists of a solenoid energised by the main current, which 
actuates one of two pawls on a 9 lever, which, when 
in gear, rotates the brush carrier till the proper current is 
again obtained. One pawl is brought into action if the 
current falls and the other if it rises above the correct 
value. The machine is well made, and it is a pity it is not 
shown at work so that the automatic working can be 
watched. 

The larger four-pole dynamo made by this firm for 
central station work was illustrated in a previous article 
(vide Electrical Engineer, April 15, 1892). The general shape 
of the field is much like the double-circuit horizontal type. 
The method of building the field up of rolled bars has been 
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abandoned in this case, and slabs of iron, 14in. by 12in. 
section, are used. The two yoke-pieces are also forgings. 
These pieces are 8in. thick, which is the distance 
round the armature surface between any two poles. 
As will be seen in the illustration of this machine, 
the lower magnet bars are supported by gunmetal 
brackets at both ends, and to secure perfect 
rigidity the poles are stayed together by gunmetal 
links at the front and back surfaces. This machine will 
not have a symmetrical field like the two-pole double- 
circuit type, but the want of symmetry will not cause any 
mechanical strain on the bearings. The field practically 
consists of two ordinary two-pole field magnets with 
shortened pole-pieces fitted to one armature. Hence, as in 
the two-pole machines, the induction will be higher at the 
laces through which the shortest magnetic path passes, and 
in this case that is at the edges which lie nearest the 
horizontal line through the centre. The pull caused by 
one side will be balanced by that on the other, but the 
result electrically will be still detrimental, and most likely 
will reduce the non-sparking position of the brushes to a 
smaller area than if symmetry had been obtained. This 
machine is not working at present. 

Messrs. Johnson and Phillips show the largest multi- 
polar dynamo in the Exhibition, and also have on their 
stall the first experimental machine they manufactured of 
this type. The general principle underlying the design is 
that of a massive yoke ring with internal poles projecting 
from it. This ensures little stray field, and gives 
ample space for the exciting coils; also this form gives 
a perfectly symmetrical field, and ensures both mechanical 
and magnetic balance. Both machines are made 


Brush Dynamo. 


entirely of cast iron, but the recent dynamo supplied 
by this firm to the St. Pancras Vestry had wrought-iron 
magnet cores. 

As the four-pole arc lighter is, as stated, an ri- 
mental machine, it will be well to consider chiefly tho 
eight-pole dynamo shown coupled to the Paxman triple- 
expansion engine. In this machine the half-yoke ring and 
four of tho magnet cores form one casting, and so there are 
very few joints in the magnetic circuits. The rectangular 
pole-pieces are also made of cast iron, and fastened on to 
the magnets by countersunk screws after the exciting coils 
have been slipped on. The magnets are of circular 
section, as this is the most economical form, and 
uses the minimum of copper in the exciting circuits, 
and also the coils are more easily wound than if a 
rectangular section were used. The number of cross ampere- 
turns on the armature per pole is not large because of the 
number of poles used, and at all loads the machine runs 
absolutely sparkless. Owing to the large diameter of the 
armature, the iron core occupies a comparatively small 
part of the diameter, and the central part is thus left open 
and ensures perfect ventilation. In fact, the heat can be 
dissipated so quickly that armatures of this type, when 
short-circuited by faults in the mains, have not burnt out, as 
is usually the case, but have taken the excessive current 
unharmed. 

The weight and floor space efficiency for this machine 
are both high, and if allowance is made for the fact 
that the frame is made entirely of cast iron, the weight 
efficiency would then be equal to that obtained in the 
four-pole machine of the same output made by Messrs. 
Crompton and Co. The high value obtained by both these 
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dynamos justifies, if for no other reason, the use of the 
multipolar types. 

The Gulcher Company exhibit one of their well-known 
types of dynamos for arc lighting on the parallel system. 
The field is of the four-pole double-circuit type, used by 
these makers and the Brush Company, with disc armatures. 
The difficulty in this type of dynamo is to keep the 
armature central in the field. If the core should for any 
reason be slightly nearer one set of poles than the other, 
a magnetic force tends to pull the core still further over. 
In this machine there is provision made for adjusting the 
two bearings at any time by screws till the armature is 
again central when any displacement occurs. 

The other direct-current dynamos in the Exhibition which 
I have not mentioned are mostly exceedingly well-known 
machines, such as the Brush and the Thomson-Houston arc 
lighters, both of the open-circuit type of armature. The 
Thomson-Houston direct-current dynamo is of the four-pole 
internal type, but the details of construction could not be 
obtained. 

In conclusion, I have to thank the representatives of the 
various firms exhibiting for the prompt and courteous 
manner in which they have answered all my many 
enquiries for the particulars of their machinery. 


TELEPHONY—A REPLY. 


The article which we published last week on telephony 
has directed keen attention to the probable tactics of the 
National Telephone Company in the impending crisis. 
Assuming the article to be an authorised statement of the 
position of the National Telephone Company from their 
own point of view, it was suggested to us that it would be 
but right to allow their competitors, the New Telephone 
Company, to have their say iu the matter. That company 
has accordingly furnished the following information as 
showing their view of the question. 

The National Telephone Company is, according to the 
recently-published and uncontradicted findings of indepen- 
dent investigators, so enormously overloaded with capital 
that it is unable to make progress even if it would. It 
would be bad taste on the part of an opponent to cite 
particulars on such a topic, but it is permissible to state 
so much, seeing that the National Company have allowed 
the recent article in Truth,“ which professed to dissect their 
financial condition, to pass unchallenged. 

In acting as they have been lately doing, the National 
Telephone Company have imitated one of Dickens's 
characters, who behaved at the funeral as if he alone were 
“ notoriously immortal.” They have seemed to forget that 
their patents would ever cease, and that without exclusive 
patent rights any ill-management must rise up in judgment 
against them. The fact has been lost sight of in the 
history of the telephone that at first there was no exclusive 
right given by the Government. Licenses were granted to 
several persons, and the sole reason why these have not 
been proceeded with has been the exclusive possession of 
the controlling telephone patents by the National Com- 
pany. Mr. Fawcett had the idea that the telephone service 
of Great Britain should be put up to full competition. He 
granted licenses whenever asked, without much enquiry, 
and not only gave them to duly registered telephone 
companies, but to sundry private persons and firms. 
One of these licenses was granted to the Stanhope 
Company, one of the partners of which became possessed 
of a patent for a vibrating parchment diaphragm. Another 
license was granted, as is known, to a company — the 
original New Telephone Company—formed to carry out 
patents of Prof. S. P. Thompson, which was originally in 
the hands of Lord Thurlow, Lord Sudeley, Mr. John 
Sellon, Prof. Thompson, and Mr. Courtenay. It is this 
company that the present New Telephone Company is 
based upon. The old company was entirely bought 
un—-assets and liabilities; liquidated and reconstituted. 
The last license was obtained by Mr. Provand, M.P. 
for one of the divisions of Glasgow, his idea being to 


See Truth, March 10, 1892. 
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start telephone exchanges on the co-operative principle 
throughout the country. The business of this company— 
the Mutual—has aleo been bought up by the Now 
Company, thus securing then, as a basis for their system 
the twin-wire exchanges established by the Mutual in 
Manchester and Bolton with the trunk wires between them, 
as well as the services of Mr. A. R. Bennett, whose talents 
as a telephone engineer are widely recognised. This 
system—which has given great satisfaction, and has grown 
by leaps and bounds since its opening in February, 1891— 
the New Telephone Company purchased for exactly what 
it cost, with not a penny for added capital. "There are, 
therefore, three going companies comprised in the New 
Company—-viz., the Mutual, the New (S. P. Thompson), 
and the Stanhope. 

From a public point of view, their present position, to 
which it appears from their manifesto the National 
Company take grievous exception, has been forced upon 
Government by simple business considerations. The Post 
Office hold the telegraph monopoly, and have paid a large 
sum of public money which it is absolutely necessary to 
safeguard. The Post Office have power to run wires without 
having to pay much for wayleaves ; they have power to place 
wires underground, and have also running powers along 
railways. The telephone companies have permission to lay 
trunk wires, but no power either along railways or high- 
ways, and have to obtain wayleaves from individuals 
and local authorities. Therefore the New Telephone 
Company believe they would be right in giving up their 
claim to this power, as they are asked to do by Govern: 
ment, because the Post Office are themselves willing, 
in return, to give all underground facilities which would be 
required in municipal districts for a perfect twin-wire 
system, and also run inter-town trunk mains of sufficient 
capacity to give good telephonic service. 

The New Telephene Company intend to adhere rigidly 
to the twin-wire system, so that every subscriber may 
obtain the fullest benefit from the Government trunks, and 
be able to communicate freely and effectually from his own 
office or house to the Ultima Thule of the system. The 
importance of such a universal service as this can 
hardly be over-estimated. For Press purposes, for instance, 
such a system will be invaluable. If there is, say, a great 
political meeting in the Free Trade Hall, Manchester, the 
P ad can telephone the speech direct to the editor's 
office in London as fast as the speech is delivered, and all 
the trouble will be saved of putting the speeches through 
the telegraph instruments. We have thus the great inter- 
town purposes served. For the municipal service every 
subscriber will have his own twin-wire connection to every 
other subscriber, and for the amount of his subscription 
can talk fora minute or all day if he wishes. 

But further than this, the requirements of the general 
public will also be served by an arrangement which it is pro- 

ed shall be made between the Post Office and the New 

elephone Company. Every post office will be in connection 
with the municipal exchange, and thus in connection with 
the trunk lines all over the country. At the present time, 
if you wish to send a telegram you have to go down to the 
post office, compress your meaning into a few words, and 
send a short telegram. Under the new arrangement you 
will call up the post office, who will connect you to the 
nearest post office to your friend's house; you will dictate 
your message, as long or as short as you please (paying by 
time, not by words), and the typewriter will type your 
message and the boy will deliver it exactly as a note or a 
letter is delivered. Everybody will therefore partake of 
the improved service, and not the telephone subscribers 
alone. At first, until some experience has demonstrated 
the practicability of a lower, the annual rate to subscribers 
for London will be £14, although the first 5,000 who join 
will be charged £12. 19s. only. For telephoned telegrams 
there may be a small extra fee. The rates for the country 
towns will not exceed £8 a year; and of course the public 
can send typewritten telegrams from the public call offices 
as they do now with the ordinary telegrams, with the 
greater advantage of not having to compress their words or 
pay exorbitant rates, 

From the public and political point of view the Govern- 
ment were bound to take come action of this kind, Rightly 
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or wrongly, they have some eleven millions of public money 
invested in the telegraph monopoly. If Government were 
not to adopt their present policy they would either have 
certainly to losé enormously in telegraphic business, or 
they must eventually be forced to buy up the telephone 
companies. Now against the question of purchase there 
are two serious objections. The first is a very practical 
one at this moment, that the license stipulates for the 
power to purchase once in seven years. The first period of 
seven years has already expired, and therefore will not 
come round again for another seven years, during which 
time much loss might accrue to the Government monopoly 
in telegraphs. 

This leads to the second objection, which can only be 
properly seized after reading the purchase clause of the 
license. This clause is very badly drawn, and no one 
knows exactly what it is that is to be purchased if the 
desire were to purchase. Some two years ago Lord 
Salisbury was approached with the view of forcing a 
purehase, and Mr. Raikes also was interviewed, but it was 
pointed out that no definite knowledge could be gained from 
the clause as to what the Government would be liable to 
pay for. A valuer was to beappointed by each side and 
an impartial arbitrator, but what the arbitrator was to 
arbitrate upon was not stated—whether he was to adjudge 
the value of goodwill, capital, and so forth, or simply 
value of instruments, lines, and so forth as a system— 
so that it was quite possible the Government might be 
landed in the old telegraph purchase difficulty once again, 
and the public be made to pay three or four millions for 
practically nothing. This they determined not to do. 

Now to go to the purely practical question of telephonic 
plant. It has been perfectly apparent for some time that 
the telephonic service would eventually cut out the tele- 
graph. Already in the French Post Office the receipts from 
the trunk lines of telephones form the best-paying part of 
the department. This the National Telephone Company 
have recognised, and promptly set to work to establish 
trunk lines, but, 5 for them, their urban 
systems are composed of single wires, which cannot be 
connected to the looped trunks without considerable loss of 
efficiency, so that, except for comparatively short distances, 
patrons of the inter-town lines have to go to special offices 
to speak—an intolerable and, in the light of modern know- 
ledge, an absolutely unneccessary, restriction. Besides 
which, subscribers on the single-wire systems have no 
guarantee that their most private communications are not 
overheard by trade rivals. 

If the National Company possessed an efficient system 
it would have been perfectly useless for the New Tele- 
phone, or any other company, to attempt to oust 
them. If they had even 6,000 subscribers in London on a 
satisfactory service, it would have been hopeless. But they 
have not. Their 6,000 subscribers are connected to an un- 
satisfactory service, and when, in addition to providing 
better methods, the New Company are content to receive 
some £44,000 per annum less than is now paid by the 
London subscribers, it is not difficult to predict which side 
the victory will ultimately incline. Onee established, the 
battle will be won: there will be no need to seek 
subscribers. 

What must happen to the National Telephone Compan 
under such circumstances hardly yet seems to be realised : 
To compete with the New Company, they would have both 
to reduce their rates and improve their service. If with a 
rate of £20 in London and £10 in the country they con- 
trive to pay a 7 per cent. dividend on their enormous 
capital, it is the matter of a simple act of accountancy to 
see what would be the effect of reducing their rates to any 
acceptable extent. But in order even then to compete they 
must rearrange their system and use twin wires, which is 
as much as to say that they must take down their wires, 
lay new lines, and change their switchboards. This means 
beginning over again, with new expenditure on top of their 
three millions. The only chance would be to boldly write off 
half the present capital, and tackle the problem unhesitat- 
ingly on modern lines. Whether they will do this remains 
to be seen ; but it is certain that the National Telephone 
Company can no longer occupy a masterful position, and, 
as of old, control the situation. | 
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THE PYKE AND HARRIS ALTERNATE-CURRENT 
DYNAMO. 


In last week's issue we called attention to tbis machine 
as shown at the Royal Society. The illustration represents 
a 100-light alternate-current dynamo on this system. The 
inductors are shown separately. 

This machine is designed to work on tho inductor prin- 
ciple, primarily designed by Faraday, and is claimed to 
embody the following advantages: The machine is very 
compact—the whole machine consisting of two castings, 
iron stampings, and coils—and is exceedingly cheap and 
simple to construct. Like machines worked on the 
inductor principle, it has the advantage of no rotating 
wire or sliding electric contacts ; both the field and arma- 
ture coils are stationary ; and a further advantage is that 
in case of the failure of one or several of the coils, there is 
a fuse arrangement attached to each connection, which 
melts before the current from the active coils passes into 
the defective one. 

Fig. 1 represents a vertical section, B representing the 
magnetic mass forming an annular space for the inducing 


fig. t. 


D is the 
inducing coil, which is surrounded with a mass of magnetic 
material on its inner and outer circumference and on one 
face, the said magnetic mass extending beyond the edge of 


coil and enclosing the latter on three sides. 


the coil. The said face is then closed, except at a narrow 
zone sufficient for the rotation of the inductors, by placing 
on the extensions of the magnetic mass flat annular lamine, 
in the form of soft charcoal iron stampings, shown in Fig. 4, 
arranged so as to form a continuation of the field magnet, 
provided with the necessary polar projections. The lamin 
are rigidly fixed to one another and to the field magnet, 
shown in Figs, 3 and 4. 

Fig. 2 is an end view, the right half being shown with 
the inductors and the left half without the inductors. The 
left half shows also some of the polar projections without 
the secondary coils. S represents the driving shaft, 
supported by the magnetic mass and carrying at one end 
the inductors, while at the other end is fred the driving 
pulley, P. The shaft is lubricated by means of a longi- 
tudinal groove, which is supplied from a lubricator through 
an oblique passage, 1. 

Fig. 5 is a perspective view of the inductor, which is of 
approximately equal breadth to the distance from centre to 
to centre of contiguous pole-pieces. These inductors are 
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subject to great magnetic strains, to resist which requires 
extreme rigidity. The material of which the inductors are 
composed requires to be built of the softest iron laminæ, 
and the laminæ are fixed by bolts of considerable thick- 
ness with strong metal supporte. These strengthening 
parte, placed as they usually are in a powerful magnetic 
field of varying intensity, are favourably situated for the 
goneration in themselves of a considerable amount of eddy 
currents, One important point in Messrs. Pyke and 
Harris’s invention consists in interleaving strengthening 
metal between the lamine of soft iron which constitutes 
the inductor. In the present machine the inductors are 
placed p to the axis of rotation of the carrier. The 
principle of strengthening plates in each inductor, and the 
principle of soft iron plates between the pair of strengthen- 
ing plates, of course varies according to requirements. The 
plates are separated from each other by thin sheets of 
paper as is usual, steel sheets being used for the strengthen- 
i erm 

ig. 6 is a section, and Fig. 7 a face view of one of the 
reels carrying the secondary coils. The inductor carrier, 
which is of gunmetal, is represented by C, Fig. 1, mounted 
on one end of the driving shaft, S. Electric currente are 


produced by revolving the magnetic inductors in proximity 
to the magnet, which is provided at both poles with polar 
projections, serving as cores for the conductors in which 
the current is to be induced, the object of the inductors 
being to complete the magnetic circuit alternately through 
each set of polar projections. An even number of polar 
projections are employed, and the revolving inductors are 
arranged so that in proportion as one pole is being demag- 
netised the magnetism of tbe other pole incroases, 
and vice versd, thus the total magnetic effect being 
always approximately constant. The induced current 
conductor is so arranged that the polar projections which 
are being magnetised and those which are being demagne- 
tised have a similar inducing action upon it, the magnetising 
of one set of polar projections thus increasing the effect 
produced on the same wire by the demagnetisation of the 
other set of polar projections. 

This invention may be used in machines for the pro- 
duction of single or many phase alternating, or for 
continuous currents, the polar projections and the induced 
current conductors being readily arranged for any desired 
disposition (in the case of inductor machines being so 
arranged that the induced current conductor may be wound 
on the polar projections). 
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ST. PANCRAS ELECTRIC LIGHT STATION. 


The accompanying engraving represents a general view 
of the Regent's Park station, which we referred to in our 
leader of the 29th ult. It will be seen that there are 11 
engines and dynamos known as the Kapp-Willans com- 
bination. 

The engines are of Messrs. Willans and Robinson's latest 
and improved triple-expansion type, and the dynamos are 
Johnson and Phillips’s well-known central station multi- 
pou type, manufactured by that firm at Charlton, Messrs. 

ohnson and Phillips being the owners of Mr. Kapp's 
patent. They are similar to the large eight-pole machine 
which is causing much attraction at the Crystal Palace (see 
Electrical Engineer, April 15th) The present machines, 
however, have six instead of eight poles. 
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Of these 11 dynamos, which are all continuous current, 
six are wound for an output of 680 amperes at a maximum 
of 130 volts, for supplying current to the street mains ; 
three are wound for an output of 680 amperes at a maxi- 
mum of 145 volts, for supplying current to the street 
mains, or for charging accumulators. The above nine 
machines are shunt wound, and are each supplied with a 
switch by means of which they can be worked self-exciting 
or separately excited, and are arranged for delivering 
current on the three-wire system. The compactness of the 
combination is amply shown by the fact that each steam 
dynamo of 90 kilowatts output only requires an area of 
10ft. 6in. by 5ft. Gin. of floor space, a factor of the greatest 
importance in central station works. At the official trial 
at Thames Ditton, the above combination showed a con- 
sumption of steam equal to 18'65lb. per electrical horse. 
power per hour, when working on the condenser. 

The remaining dynamos are wound for an output of 
90 amperes at a maximum of 580 volts for supplying 
current to the Brockie-Pell arc lamps in Tottenham Court- 
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General View of the St. Pancras Electric Light Station. 
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road and Euston-road, or for charging in series four sete of 
60 secondary batteries at the central station. These 
dynamos are separately excited from the low-tension 
circuit. At the official trial of this combination the steam 
consumption was equal to 19-6lb. per electrical horse power 
per hour. 

At present there are only 28 arc lamps in use, which 
are worked in four parallela of seven in series, but it is 
likely that these will shortly be increased to 90, and 
would be worked in nine parallels of 10 in series, 
thus taking up the load of one dynamo, the other 
one being held in reserve. The lamps already installed 
are of the Brockie-Pell double-carbon new 32-hour type, 
being specially designed for street work; each lamp is 
erected on an ornamental cast-iron post, at a height of 25ft. 
from ground level to centre of arc, at distances varying 
from 160ft. to 245ft. apart along the middle of the road. 
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In a chamber, at the base of each post, a double pole switch, 
mounted on an oil insulator, is fitted, which switch allows 
of any lamp being cut out of circuit without interfering 
with the current of the other lamps whilst that particular 
lamp is being trimmed during foggy weather, or for any 
other reason when it may be required to cut out a lamp. 
Alternate lamps are put on different circuits, so that at 
midnight, or at any specified time, half of the lamps can be 
switched out at the central station, leaving the intermediate 
lamps still in circuit. 

The whole of the works have been designed and carried 
out by Prof. Henry Robinson, M.Inst.C. and E.E., West- 
minster. 


Kansas Electric Railway.—4An electric elevated 
railway is to be established at Kansas City, Kansas, the 
Elevated Railway Company having been €— an ordi- 
pes permitting it to operate its line by electricity instead 
ot steam. 
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tricity. 


ELECTRICITY AND SANITATION. 


Some three or four years ago a scheme was put 
forward by Mr. Webster, at a meeting of the British 
Association, to attempt the solution of one of the 
sanitary problems of the day by employing elec- 
Experiment showed that the suggestion 
was feasible, but the question of cost was not so 
easily settled. Possibly it is due to the cost that we 
have heard little or nothing of the method since. 
Quite recently, at the meeting of Municipal and 
County Engineers at Nottingham, one gentleman 
during the discussion of papers expressed wonder 
that factories should be allowed to empty their waste 


products into the sewers without any attempt at 


purification. He thought that at any rate these 
products should be partially purified before having 
to be dealt with wholly at the ratepayers’ expense. 
It seems to us that this wonderment is quite 
natural, and it really is inconceivable that factories 
should be allowed to get rid of their waste products 
at the public expense. If a steam engine is used, the 
local authorities make a charge for carting away the 
ashes, but no such charge is made for taking away 
and purifying the water, say, from adye works. The 
getting rid of the ash refuse is rightly considered a 
charge upon the manufacturer, but the contamina- 
tion in the liquid refuse is not looked upon as being 
chargeable to the manufacturer for purification, but 
is a charge saddled upon the rates. This refuse— 
which, a8 we say, in very many instances passes 
direct into the sewers, as indeed we believe it does at 
Nottingham—is taken perhaps miles away to the 
sewage farm, treated, and the effluent from 
the farm is expected to be practically pure 
water, free from all contamination. We may 


| roughly assume that, during its passage from the 


sewage carriers to the effluent, the water has 
undergone a process of filtration through the soil 
into the drains, and another process of oxidation. 
We have long since pointed out that Webster’s pro- 
cess of purification is but a hurrying of Nature by 
artificial means. He puts electrodes in his liquid 
sewage, generates large quantities of oxygen, and so 
brings the oxidisable matter into contact with free 
nascent oxygen in a very short space of time, whereas 
Nature might take days, or even weeks, in the process. 
The operation is none the worse for being hurried, and 
the result is exceedingly satisfactory. Now, cannot 
the Webster process be applied to the waste liquid 
products of factories before these waste products are 
allowed to enter the sewers? If so, instead of 
having to deal with contaminated liquid at the 
expense of the ratepayers, no doubt it would be 
possible to pass the purified liquid through the 


surface drains, and let it run direct to the 


waterways without further treatment. This would 
considerably assist the drainage system of towns, 
and the cost of sewage treatment. The general 
rate would still provide the channels through 
which the waste liquids would pass, but these would 
not have to be submitted to chemical or sewage farm 
treatment. The only objection to any scheme of the 
kind is that manufacturers who hitherto have had no 
charge for purification of waste would be subjected to 
such a charge. Naturally, they would prefer to 
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continue in the old ways, which cost them nothing, 
rather than to fall in with a system that put 
extra, though perfectly just, charges upon their 
shoulders. The question, however, is one that 
affects the whole of the community of ratepayers, 
and as the incidence of rating is becoming 
more and more keenly felt, depend upon it 
there will arise a general demand that those who 
make the contamination should pay for the purifica- 
tion. That the efficacy of a continuous current of 
electricity would under most circumstances be 
perfectly satisfactory can hardly be denied, and here, 
again, is another direction where, sooner or later, 
central stations will be required to supply a 
demand. Gradually, but surely, ways will be 
opened for the machinery to be kept working at 
full loads, but, unfortunately, many of those engaged 
in the industry are so enamoured of the thing 
that is—that is, the supply of current for light— 
that they ignore all other considerations. Perhaps, 
however, it is as well it is so. They have to sell 
what they make, and will make the apparatus neces- 
sary to supply any demand. So we trust to the 
gradual enlightenment of municipal engineers, rather 
than to the soft-spoken words charmingly uttered of 
the would-be installer of a central station. The 
municipal engineer has to look forward to the 
demand of to-morrow as well as to that of to-day, 
and he is gradually becoming familiar with facts 
that will enable him to make provision for the 
future. He is wise. 


ELECTRIC AND CABLE RAILWAYS. 


The success—and by this we mean the commercial 
success—of the South London Electric Railway being 
fairly assured, it was but natural that engineers 
and capitalists should look around for new fields of 
work and investment. We say the commercial suc- 
cess of the South London liné is fairly assured ; from 
our point of view it will not be absolutely assured 
till the receipts average a thousand pounds a week, 
but an examination of the weekly returns as given 
in our columns will show the receipts to be gradually 
und continuously creeping upwards towards this 
amount. If, then, a line which was costly, which 
was toa large extent experimental, which has no 
feeders, and which can hardly be said to run through 
the best paying districts, has reached so favourable 
a position within a couple of years of its opening, it 
may be expected that other similar lines more favour- 
ably situated will reach the paying point in a shorter 
time. Thus, various lines were projected, and to 
consider these a Joint Committee of Lords and 
Commons is sitting. It will be quite out of place to 
consider the evidence before their report is issued, 
but we can hardly do wrong in calling attention to 
the action of the Loudon County Council. The 
Parliamentary Committee of the Council has formu- 
lated certain resolutions on the subject, which the 
Council has practically adopted. These resolutions 
will probably be pressed upon the Joint Committee, 
and thus may be said to be sub judice. It is not 
with these, then, we deal, but with a definition that 
these electric railways are merely underground 
tramways, and having thus defined the works, 


469 
it is contended that they should come under 
the jurisdiction of the County Council just like 
other tramways. But is the definition correct? 
One of the broad distinctions between a tramway 
and a railway, in this country at any rate, is that 
a tram stops and starts whenever and wherever 
@ passenger desires to get on or off, whereas a 
railway stops at and starts from fixed points only. 
There are many men among us disposed to look 
even upon the South London line as merely a 
miniature of what is to be. They expect in the 
near future the ordinary locomotive to make way 
for the electric motor, and that steam will be as 
quickly superseded by electricity as coaches were by 
trains. If their expectations come to pass, the 
County Council will have to deal with railways and 
not tramways. They are going for compulsory pur- 
chase because of the definition ‘‘ underground tram- 
ways, forgetting or ignoring that these tramways 
will, if the above views are correct, develop into 
more substantial works. Why should the County 
Council monopolise tramways, and not cabs, 
‘buses, and bicycles? Surely one method of 
locomotion is not more important than another, 
and we fail to see any reason that can 
be put forward for compulsory purchase of 
tramways that is not as conclusive for the com- 
pulsory purchase of buses. We apprehend that if 
the existing electric railway should prove an absolute 
commercial success, and if the proposed railways are 
constructed and prove successful, extensions will 
undoubtedly take place, and circular systems joining 
all points of the compass will be developed, and 
approximate more and more to the ordinary railroad. 
Electricity and steam traction may exist side by 
side, yet we may be allowed to doubt this for under- 
ground work. The Metropolitan and Extension 
Railways may ere long elect to try electricity, and, 
if so, will these be dubbed underground tramways, 
and come within the powers the County Council 
wish to acquire for compulsory purchase ? 


CORRESPONDENCE. 


„One man's word is no man's word, 
Justice needs that both be heard. 


THE PROPOSED BOARD OF TRADE UNIT. 


SIR,—The Board of Trade had kindly wished to adopt 
the name “ kelvin” for the “ Board of Trade unit," and had 
taken the necessary preliminary steps for introducing it into 
the provisional order for this year. But I have pointed out 
some reasons why this should not be done; and I am per- 
mitted to say that the provisional order will not introduce 
any new name. 

It seems to me that the difficulty which has been felt in 
the cumbrousness of the name Board of Trade unit will 
be obviated wholly and in the most simple manner by using 
“supply unit to denote the particular unit defined by the 
Board of Trade for the reckoning of electric supply. Thus, 
supply meters, by whomsoever invented, will give their 
readings in supply units. Ordinary householders, who 
know nothing of ergs, of meg-ergs, of joules (though know- 
ing the name and something of the work of Joule), of watt- 
hours (though all know James Watt), will naturally use the 
simple word “unit” in checking and paying their electric 
lighting accounts. In scientific statements the double 
word “supply unit,” with only four more letters than 
“kelvin,” will perfectly distinguish the particular unit 
intended from all others.—Yours, etc., KELVIN. 

6, Cadogan- place, S.W., May 6. 
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THE CHICAGO EXHIBITION. 


Prof. Elisha Gray, who is now on this side of the 
Atlantic, asks us to give publicity to the following relating 
to this exhibition : 


Preliminary Address of the Electrical Committee. 


“It is eminently fitting that at suitable times and on 
suitable occasions men in all departments of science and 
industry should come together for interchange of thought, and 
for the discussion of subjects that have to do with the great 
activities of life—practical and intellectual. What more 
fitting time to hold a series of congresses than during the 

eat World’s Columbian Exposition, at Chicago, in 1893 ? 

pursuance of this object the World's Congress Auxilia 

of the World’s Columbian Exposition has been organised, 
under the support of the Exposition Corporation, and has 
been recognised and approved by the Government of the 
United States. Under this organisation committees have 
been appointed to organise a series of congresses. Among 
others, a general committee, consisting of a local committee 
and an advisory council, selected from men eminent in the 
science both in this and in foreign countries, has been 
appointed by the World’s Congress authorities to organise 
a World’s Electrical Congress, to be held at Chicago some- 
time during the summer of 1893. The movement is, as 
yet, in a formative stage, and much thought must be 
zien to it hefore a detailed programme can be formulated. 
t ie the intention of the General Committee to so organise 
the congress that the greatest good to the science and to 
all interested in electrical progress may be attained. It is 
desirable that the work of the congress should be dvided 
into sections, the number of which will be determined 
after consultation with the advisory council. The first 
and most important section should give its time and thought 
to the more purely scientific phases of the subject, such as 
the revision of the existing electrical units, and the addi- 
tion of such others as the state of the science may require 
Other sections should be devoted to the more practical 
questions of applied electricity. In addition to the 
meetings of the various sections, there will be general 
meetings, where all will come together to listen to papers 
from men eminent in the science from all parts of the 
world. An audience-room wil] be furnished, where such 
general meetings of the congress will be held, in connec- 
tion with which will be smaller rooms, suitable for the 
meetings of the various sections. In order that their con- 
clusions may have the authority both of scientific ability 
and of official sanction, the members of the first, or scientific 
section, should be appointed by the respective Governments 
from which they come. The delegates having this very 
important work in charge should represent the best talent 
from all parts of the world, or from such countries as, by 
reason of achievements in the domain of electricity, are 
entitled to a voice. We invite the hearty co-operation of all 
persons interested in electrical progress, not only by any 
suggestions they may have to make, but also by their 
resence at their congress in 1893. Already there is a 
ively interest felt in the matter, in this and other 
countries, for the idea of holding an Electrical Congress, at 
the time of the World’s Fair, is not a new one either to 
European electricians or to the profession in this country. 
Several associations of electricians have suggested it; for 
three years past the American Institute of Electrical 
Engineers has had an active committee on this subject ; 
and at the Electrical Congresses of Paris, 1889, and Frank- 
fort, 1891, its delegates extended a formal invitation to their 
European associates to come to America in 1893. Since those 
invitations were extended, the present authorities have been 
appointed by the World’s Congress Auxiliary of the World’s 
Columbian Exposition. When these authorities presented 
the matter officially to the institute, they immediately saw 
the fitness of having the congress held under the auspices 
of the World’s Fair,and by a formal and unanimous vote 
of its Council and Special Congress Committee, it has 
pledged iteelf to give all possible support to the agencies 
now entrusted with the responsibility of making a success 
of the proposed Electrical Congress, at Chicago, in 1893. It 
is the hope and expectation of the Committee on the Elec- 
trical Congress that other electrical associations at home 


and abroad will give us the same hearty co-operation. The 
time of meeting will be most auspicious, as the representa- 
tives of the world’s best thought and best work will be 
centred here, and the congress will meet under the shadow 
of the greatest palace of electricity the world will ever 
have seen. Other announcements will follow this one, 
from time to time, as the work of organisation goes on. 
A partial list of the advisory council of this committee 
is appended. All communications in the way of suggestion 
or otherwise should be addressed to the chairman.” 


EXPERIMENTS WITH ALTERNATE CURRENTS OF 
HIGH POTENTIAL AND HIGH FREQUENCY.* 


BY NIKOLA TESLA. 
(Continued from page 449.) 


A most curious feature of alternate currents of high frequencies 
and potentials is that they enable us to perform many experiments 
by the use of one wire only. In many respecte this feature is of 
great interest. In a type of. alternate-current motor invented by 
me some years ago, I produced rotation by inducing, by means of 
a single alternating current passed through a motor circuit, in 
the mass or other circuits of the motor, secondary currents, which, 
jointly with the primary or inducing current, created a moving 
field of force. A simple but crude form of such a motor is obtained 
by winding upon an iron core a primary, and close to it a 
secondary coil, joining the ends of the latter and placing a freely 
movable metal disc within the influence of the field produced by 
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Fic. 17.—Single-Wire and No-Wire ” Motor. 


both. The iron core is employed for obvious reasons, but it is not 
essential to the operation. To improve the motor, the iron core 
is made to encircle the armature. Again to improve, the secondary 
coil is made to overlap partly the primary, so that it cannot free 
iteelf from a strong inductive action of the latter, repel it its lines 
as it may. Once more to improve, the proper difference of phase 
is obtained between the primary and secondary currents by a con- 
deneer, self-induction, resistance, or equivalent windings. I had 
discovered, however, that rotation is produced by means of a 
single coil and core; my explanation of the phenomenon, and 
isade thought in trying the experiment, being that there must 
be a true time lag in the magnetisation of the core. I remember 
the pleasure I had when, in the writings of Prof. Ayrton, 
which came later to my hand, I found the idea of the time lag 
advocated. Whether there is a true time lag, or whether the 
retardation is due to eddy-currents circulating in minute paths, 
must remain an open question ; but the fact is that a coil wound 
upon an iron core and traversed by an alternating current creates 
a moving field of force, capable of setting an armature in rotation. 
It is of some interest, in conjunction with the historical Arago 
experiment, to mention that in lag, or posse: motors I have 
produced rotation in opposite direction to the moving field, which 
means that in that experiment the magnet may not rotate, or may 
even rotate in opposite direction to the moving disc. Here, then, 
is a motor (schematically illustrated in Fig. 17), comprising a coil 
and iron core, and a freely movable copper disc in proximity to the 
latter. To demonstrate a novel and interesting feature, I have, for 
a reason which I will explain, selected this type of motor. When 
the ends of the coil are connected to the terminals of an alter- 
nator, the disc is set in rotation. But it is not this experiment, 
now well known, which I desire to perform. What 1 wish to 


* Lecture delivered before the Institution of Electrical 
Engineers at the Royal Institution, on Wednesday evening, 
February 3, 1892. From the Journal of the Institution of 
Electrical Engineers. 
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show you is that this motor rotates with one single connectien 
between it and the generator; that is to say, one terminal of 
the motor is connected to one terminal of the generator—in this 
case the secondary of a high-tension induction coil—the other 
terminals of motor and generator being insulated in space. To 
produce rotation it is generally (but not absolutely) necessary 
to connect the free end of the motor coil to an insulated body of 
some size. The experimenter’s body is more than sufficing. If 
he touches the free terminal with an object held in the hand, a 
current s through the coil and the copper disc is set in rota- 
tion. If an exhausted tube is put in series with the coil, the tube 
lights brilliantly, showing the e of a strong current. 
Instead of the experimenter’s body, a small metal sheet suspended 
on acord may be used with the same result. In this case the 
plate acts as a condenser in series with the coil. It counteracts 
the self-induction of the latter and allows a strong current to pass. 
In such a combination, the greater the self. induction of the 
coil the smaller need be the plate, and this means that a lower 
frequency, or eventually a lower potential, is required to 
operate the motor. A singlecoil wound upon a core has a high 
self-induction ; for this reason principally, this type of motor was 
chosen to perform the experiment. ere a secondary closed coil 
wound upon the core, it would tend todiminish the self-induction, 
and then it would be necessary to employ a much higher frequency 
and 5 Neither would be ad visable, for a higher potential 
would endanger the insulation of the small primary coil, and a 
higher frequency would result in a materially diminished torque. 
t should be remarked than when such a motor with a closed 
secondary is used, it is not at all easy to obtain rotation with ex- 
cessive frequencies, as the 5 cuts off almost completely 
the lines of the pri —and this, of course, the more the higher 
the frequency—and allows the passage of but a minute current. 
In such a case, unless the secondary is closed through a condenser, 
it is almost essential, in order to produce rotation, to make the 
i and secondary coils overlap each other more or less. But 
there is an additional feature of interest about this motor. It is, 
namely, not n to have even a single connection between 
the motor and generator, except, perhaps, through the ground ; for 
not only is an insulated plate capable of giving off energy into space, 
but it is likewise capable of deriving it from an alternating electro- 
static field, though in the latter case the available energy is much 
smaller. In this instance one of the motor terminals is connected 
to the insulated plate or body located within the alternatin 
electrostatic field, and the other terminal preferably to the ground. 
It is quite ible, however, that such ‘‘no-wire” motors, as 
they might be called, could be operated by conduction through 
the rarefied air at considerable distances. Alternate currents, 
especially of high frequencies, pass with astonishing freedom 
through even slightly rarefied gases. The upper strata of the air 
are rarefied. To reach a number of miles out into space requires 
the overcoming of difficulties of a merely mechanical nature. 
There is no doubt that with the enormous potentials obtainable by 
the use of high frequencies and oil insulation luminous discharges 
might be passed through many miles of rarefied air, and that, by 
thus directing tbe energy of many hundreds or thousands of horse- 
wer, motors or lamps might be operated at considerable distances 
rom stationary sources. But such schemes are mentioned merely 
as possibilities. We shall have no need to transmit power in this 
way. We shall have ne need to transmit power at all. Ere many 
generations pass, our machinery will be driven by a power obtain- 
able at any point of the universe. 


(To be continued.) 


THE BRISTOL TENDERS. 


We understand the following tenders were received for 
the Bristol work. It will be remembered that tenders 
were asked for (1) Supply, delivery, and erection of steam 
alternators and steam dynamos. For this part of the con- 
traet the following firms tender : 


Ferranti (alternators only ) j £12,687 
Siemens Bros, (accepted ))) . 14.011 
Clark-Muirheaazaeel % 14,053 
Woodhouse and Rawson .............. — . 144321 
Johnson and Phillips ... .......................... 14,357 


Crompton and CoPᷣᷣꝛ7Pv7PP dpd )ꝛ7 eese 


Paterson and Cooper. . 15 326 
Blakey-Emmottt e 15,954 
Electric Construction Company .. ........ ...... 16,175 
Brush Compang¶ggdgdd . q . 19,495 
Goolden and v — Áo 


pu 
ge 
8 
9989880000808 000 
0888800809000 00 


20, 087 
India Rubber Company (continuous only) ... 21,090 
2. Supply, delivery, and erection of boilers and accessories. 


Tucker Bros. (accepted) ........................... 7.800 0 0 
R. Taylor and Sons 89 ees 7,504 0 0 
Yates and Thootoo n 7,665 0 0 
Oldham Boiler Workkk neee . 8,060 0 0 
Woodhouse and Rawson .. n 8,065 10 0 
Fraser and Fraser . 8,614 0 0 
r enti enthietetecinseaxwesats 8.999 9 6 
J. ens 8 9,500 0 0 
Hawksley, Wild, and Coo i . 9,728 0 0 
E. Finch and Co. ..... C — 10,500 0 0 


NOTES ON THE LIGHT OF THE ELECTRIC 
ARC.* 


BY ALEXANDER PELHAM TROTTER, B.A., MEMBER. 
(Concluded Jrom paye 427.) 


By permission of Mr. Inglis, secretary to the Trinity House, the 
author was allowed to examine the working of the St. Catherine’s 
Point Lighthouse at the beginning of the present month, and to 
have the machinery run during the daytime. The magneto 
machines and lamps are the same that were used at the South 
Foreland in 1884 and 1885. Alternating currents from 180 to 
300 amperes are used ; the volts at the lamp are only about 35 to 
38. Sir James Douglass’s fluted carbons, of 50 mm and 60 mm. 
diameter, are used, the smaller size being employed during clear 
weather. They have a graphite core. e conditions are 
altogether different from the continuous-current arc which 
has n described. It was found during the South Foreland 
experiments that a short arc gives more light than a long 
one. It must be remembered” that the horizontal light is 
the most useful, although in a large lantern a considerable 
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angle is utilised by the lenses. A large alternate-eurrent arc is 
very unsteady, the flame burns away the carbon in a very irregular 
manner, and when round carbons were used a hollow crater was 
formed at the end of each. The walls of the crater would give 
way, and cause great variation in the light. By the use of 
fluted carbons little, if any, hollowing takes place, and the 
light is more uniformly emitted. It seems probable that since 
each carbon is only at a high state of incandescence during 
half a period, a short arc gives more light because the carbons 
keep each other warm. The same amount of radiant ene 
may be given off with a long arc and a short one, but when the 
chilling of the negative is reduced a greater proportion of the 
radiation will be in the form of light. With a long alternatin 
arc the flame wanders round, and is blown violently sideways, an 
the crater therefore tends to be shifted to one side of the carbon. 
The distance between the carbon is only jin. to zin., and as they 
are qn means flat it is the exception that any interval can be 
seen between them. 


HMM 
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The author understood that an optical apparatus was provided 
for projecting the image of the arc on the side of the lantern, for 
the purpose of keeping the carbon points in the focal plane of the 
lenses. He found no such instrument was in use at St. 
Catherine’s Point, buta very satisfactory image was thrown by 
the object-glass of a telescope. The distances were arranged so 
that the image was full size. The shape changed so quickly that 


* Paper read before the Institution of Electrical Engineers, 
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it was impossible to draw the image with t accuracy, and 
attention was paid only to the outline of the carbons and of the 
crater. The outlines in Fig. 8 are reproduced from a series of 
tracings made at intervals of half a minute. Fig. 9 is an inte- 
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resting set, showing the gradual development and disappearance 
of an irregular interlocking of the two carbons. This does not 


ap to have any connection with the flutings of the carbons, 
and the author has noticed it on several occasions, both at the 
lighthouse at the recent Naval Exhibition and at St. Catherine’s 
Point. A glance at these tracings shows that only a very small 
portion of the true light-giving surface is visible, owing to the 
shortness of the arc. Fig. 10 is a p of tracings showing the 
most regular and the most irregular form of crater. 

The areas of the crater on the tracings were measured bya 
planimeter, the ws Ben being taken 10 times round. The 
mean area of Fig. 8 is 7 square inch, and the mean of Fig. 9 
is 0:146 square inch. The interlocking form of crater appears, 
. therefore, to give about 30 per cent. less light. The candle-power 
for 240 amperes, according to the measurements made at the South 
Foreland in 1884 and 1885, is about 16,000 c.p., giving about 
75,000 candles per square inch if the light were entirely due to 
the crater. The area of the yellow and orange coloured parte of 
the carbons was very difficult to estimate, but it was very much 
greater in proportion to the true crater than in a continuous- 


current lamp taking 10 to 20 amperes. Taking these parte as | 
exposing about four times the area of the crater, and giving one- | 


eighth of the light per square inch, the crater alone may be taken 
as given two-thirds of the whole, or about 50,000 candles to the 
square inch. This agrees fairly well with the result already given 
for the measurements at Finsbury. 

It was found during the South Foreland experiment that 
40 mm. ee carbons became red-hot throughout their whole 
length when 300 amperes were passing. The flu carbons, 
measuring 60 mm. over, have a sectional area equal to that of a 
cylinder about 46 mm. diameter—that is, 24 square inches; but 
the 5 is about 50 per cent. greater. Larger carbons 
would probably burn yet more irregularly, and yet it seems very 
desirable to increase the light during foggy weather. If the ends 
of the carbons could be maintained conical, all the light-givin 
surface would be usefully employed. A carbon which is more an 
more refractory towards the centre suggests itself; but even at 

resent the consumption is from 14 to 24 inches per hour, and 
modification can only be made in the direction of less refractory 
material. The flame might be made to spin round the carbons 
under the influence of a magnetic field; but the simplest plan 
seems to be the revolution, or gyration, of the carbons about a 
common axis, their centres being slightly displaced. In order to 
obviate sliding contacts, a gyratory motion would be the best. 
The power of the St. Catherine’s Point lighthouse has been called 
6,000,000 to 7,000,000 c.p. This would require an area of crater 
of about one square foot. 

The following measurements of red and green light from 
different sources have been made by Prof. L. Weber, of Breslau, 
taking incandescent platinum as unity. Taking the Violle plati- 
num unit at 18:5 standard candles, the author has converted them 
into candles per square inch and candles per square centimetre, 
and has added six other sets, with white light only, from his own 
observatione. 


C.P. per sq. in. |C.P. per sq. em. 
Red. Red. 
120 120 |18:5 18:5 


487,000 |1,000,000| 75,500 | 155,000 
120 


Green. Green. 


Platinum (Violle standard) ... 
Sun’s disc 
Sky, near unn 
Albo-carbon on edge 
White paper, horizontal, ex- 
to summer sky, noon| 16:5 
ite paper, sun 60 deg. 
high, paper facing sun ... 
Albo-carbon fla 
Argand 
Black velvet, summer sky, 
noon 
White paper, reading without 
straining 


120 
607 


18:5 
11:4 


18*5 
9:4 
392 2:56 
1:28 
1:63 
1°05 
0:0052 


0:00028) 0:00037 
White. 


17:2 
877 
5:24 


t 
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Co 06 % %%% % % % „%%% „%„%„„%„%„%„ „ „6 „„ „% „6% 
%, , % % 


Sperm candle 
Moon, 35 deg. above horizon... 
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The foregoing considerations abeut continuous-current arcs 
point to the value of a long arc, a small, and if possible a pointed, 
negative carbon ; but these must without hesitation be sacrificed 
to perfect steadiness. For outdoor work the uniformity of distri- 
bution is not much affected by the shadow of the lower carbon. 
Indeed, it may perhape be advantageous, for there is a fair amount 
of stray light immediately beneath an arc lamp, and if the lower 
carbon could be dispensed with there would be an overpowering 
illumination, which would make street lighting much more 
irregular than at present unless very high posts were usel. But 
for railway stations, and for such p 
reading-room, some improvements might be made in this direc- 
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as the British Museum | 


tion. Experiments have been made with a carbon rod surrounded 
by a carbon tube, arranged pointing downwards, and the arc has 
been made to travel round by etic rotation. The rod should 
be positive, as the end surface of the tube would be too to 
keep incandescent unless with a very large current. The Jamin 
candle, a modification of the Jablochkoff, and the Rapieff and 
Hedges lampe, are examples of efforts in this direction. . 

Several attempte have been made to improve the arc by adding 
volatile substances, or by introducing gas through a hollow carbon. 
The most successful of these appears to have been the Saunderson 
method of using hydrocarbon by means of a wick, but nothing 
has been heard of this for some time. The only effect that 
can be expected is the production of a long arc which will reduce 
the shadow of the lower carbon ; and it is likely that the tempera- 
ture of the crater will be reduced by the presence of any substance 
less volatile than the best carbon. 

With a scientific but misguided regard for truth, the candle- 
power of arc lamps has been reduced to its mean spherical” value 
by many authorities. An easy way to arrive at this is to cut out a 
piece of card to the shape of a candle-power diagram, such as Figs. 
1, 2, or 3. By balancing this on a pencil, on a line parallel with the 
perpendicular axis, the distance of the centre of gravity from the 
axis may be found. The area may be measured with a planimeter, 
or by comparing the weight of the card with that of the rectangle 
out of which it was cut, or by treating the curve as being com- 
po of half an ellipse and part of aparabola.* Then, measuring the 

istance of the centre of gravity from the axis, and multiplying 
this by 2 times the area, the solid contente of the figure of revo- 
lution of the curve about its axis are obtained. The mean 
spherical candle-power of the arc is equal to the radius of a sphere 
having the same solid contente. As so little light is emitted above 
the horizontal, it would seem quite as useful to take the mean 
hemispherical candle-power. But we not only learn nothing fresh, 
but are likely to be misled, for a light giving the same mean 
spherical candle-power would not be nearly so useful as an arc. 

he mean spherical candle-power has been found by M. Rousseau 
by plotting to rectangular co-ordinates.t But the method is not 
much easier, and it seems better to retain the polar curve, which 
bas & geometrical meaning. 


NO 
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Fics, 11 AND 12. 


Since there is little or no difference in the light-giving properties 
of arc lamp carbons, the various qualities differing mainly in 
homogeneity and rate of burning, and since there must be a 
definite relation between the watts expended and the area of the 
crater, or the candle-power, it seems preferable to denominate the 
size of arc lamps by the number of watte expended. There is no 
reason why the maximum candle-power at the best angle should 
not be given, if the candle-power be mentioned at all ; but the 
carbons should be very carefully centred, and the test should be 
made either with several photometers simultaneously, or with a 
lamp revolving like a meat-jack. The nominal 2,000 c.p. which 
10-ampere arc lamps are sometimes supposed to give is a perfectly 
unjustifiable convention, and has been very properly characterised 
as a fine old crusted lie." 

It might be imagined that, since an ordinary opal globe sur- 
. an arc lamp does not appear to differ greatly from a 
uniformly luminous sphere, the candle- power at different angles 
would be very much more uniform. This is not the case. Fig. 11 
has been derived from the measurements of the illumination on the 
surface of the street by an arc lamp in Cornhill, an opal globe 
en d used; the dotted line is assumed. Fig. 12 is a pair of 
similar curves, derived from measurements made in Queen Victoria- 
street with arc lamps enclosed in moulded glass. 

Owing to the difficulty of comparing the light from an are 
lamp with the light of a candle, on account of the difference of 
colour, it has been a common practice to make photometric 
measurements with red and with green glasses, and elaborate 
tests have been made by Prof. Nicol and others throughout 
the whole range of the visible spectrum. The red and green 
re allow rather more definite readings to be made ; but by a 
ittle practice with a photometer, which allows very free and 
rapid changes to be made by the oscillation of a lever or a 
handle, very much greater accuracy may be obtained than with 
an instrument in which a screen or a lens has to be moved on a 
slide until a balance is effected. But the green and red measure- 
ments having been taken, no one has yet suggested what is to be 
done with them ; neither the mean, the sum, nor the product 
has any physical meaning, and the two readings are generally 
given side by side. For purely scientific work, where the light is 
treated as radiant energy, either the whole spectrum should be 


Area of ellipse = minor axis x major axis x 4. Area of pnra- 
bola = base x 3 height. 
t Eric Gerard, * Leçons sur l'Electricite," vol. ii., p. 288, 
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measured and compared with a standard, or the luminous rave 
should be carefully separated from the dark heat rays, and the 
radiation measu as & whole. Such measurements have been 
made by H. Nakano and by Louis B. Marks,* and form a very 
valuable contribution to our knowledge of the efficiency of the arc. 

It has been shown by M. A. Crovat that the portion of the 
spectrum lying near \ = 582 gives a true measure of the total 
candle-power of a light. Prof. E. L. Nichols t finds à = 600 to 
be the position. For a considerable range of temperature the 
ratio between the intensity of this part of the spectrum is 
ppc identical with the ratio of the candle-power of two 
ighte. 


The use of the green and red measuremente, besides facilitating 
the work of the photometrist, is to compare, in a rough way, the 
whiteness of the light under observation with a standard light. 
The measuremente of M. de Nerville§ afford some information as 
to the colour of the arc lamps at the Hippodrome, the glow lampe 
at the Opera House, and the gas lighting at the Post Office at 
Paris. But this information can be obtained only in the arbitrary 
terms of the ratio of the red reading to that taken with the green, 
when these two are eques and the ratio is unity. This was the 
case with the Edison lamps at the Opera House, but it tells us 
nothing. A complete luminosity curve for each glass throughout 
the spectrum would be requi to explain these Sage pol but 
even then the resultant luminosity curve could not be derived. 
Some idea of the quality of the light thus measured may be 
determined by comparing the ratio of the red and green components 
of some standard light. Such a com parion may be made with 
measurements made by M. de Nerville on the illumination pro- 
duced by bright sunlight shining on a window with white blinds. 
The ratio of green to red in this parana photometer was about 
8:5 to 1 for sunlight at four o'clock in the afternoon of May 1, 1890. 


Captain Abney has made many investigations on the colour of | 


daylight, and a chapter is devoted to this in his popular book on 


colour measurement and mixture. In searching for a standard | 


light of uniform colour he found nothing to equal that which is 
given from the crater of an arc. This is very satisfactory to 
electrical engineers, but it gives no definite information as to 
the real quality or degree of whiteness of the light. The popular 
idea, and one which is very firmly fixed, is that arc lamps give a 
bluish light, sometimes rather violet; that it shows up certain 
colours in a sickly or unnatural manner; and there is a wide- 
spread belief that it not only acts injuriously on the complexion, 
but pierces cosmetic embellishments. These ideas are of so serious 
a nature that the author ventures to discuss the quality of the 
light of the electric arc; since, although it is not a strictly 
electrical matter, it has a rather important aspect, in so far as it 
is a more or less unpopular feature of electric lighting. 

The only standard of pure white light which we have is that 
of the diffueed light of a summer day. Artists are familiar with 
the fact that direct sunlight is yellowish,| even on the clearest 
days; and that a blue sky, on the other hand, gives distinctly 
aa igh ; and that both of these must be avoided, or a picture 


fang in a diffused light. Captain Abney has found that at 
different seasons of the year and at different times of the day very 
considerable changes occur in the colour of sunlight, owing to the 
absorption of bluish light by the atmosphere. it does not, how- 
ever, appear impracticable to the author to fix on a fairly typical 
degree of whiteness, such as that of chalk, whiting, or alumina 
expesed to diffused light in summer-time. 
the spectrum of such light would be a standard. Compared with 
such a white, or, indeed, by a very rough comparison with 
ordinary daylight in clear weather, the arc gives a distinctly pale 
primrose light, rather warmer than straw-yellow, and, to the 
author’s eye, distinctly yellowish, in spite of the pale violet flame 
of the arc, which with inferior carbons occasionally flares up at 
8 rent intervals. It is no use telling an unscientific person that 
the light is not blue, but pale yellow. He will answer, It 
appears to me to be blue or violet, and therefore to me and to 99 
people out af a 100 it is blue or violet. 

ree reasons can be brought forward to explain this optical 
illusion. After dusk we are accustomed to the use of strongly 
yellow and even orange-coloured light of gas, lamps, candles, or 
glow lamps, and our own idea of whiteness is lowered. The 
whitest thing that we can see is a sheet of white paper, which 
is, of course, no whiter than the yellow light of the lamps. We 
i ine that it is white, and thus a false standard of white 
is obtained. When a really whiter, though not perfectly white, 
light is introduced, it naturally seems to be bluish compared with 
the false standard of white. Whether our idea of white really 
becomes altered is a psychological question which it would be 
out of place to discuss in the present paper. Secondly, after 
dusk the blue-seeing nervous elements of the eye (on the 
Young-Helmholtz theory) are allowed to rest, while most of the 
work falls upon the red and green-seeing elements. These latter 
become wearied, while the former are in a more highly receptive 


* American Institute of Electrical Engineers, May 21, 1890. 

+ Electrical Congrees, Paris, 1889. 

+ American Institute of Electrical Engineers, 1890. 

§ Societe Internationale dee Electriciens. 

Dr. W. J. Russell and Captain Abney, on the other hand, say: 
“ The light from a sky which is n has very much the same 
composition as sunlight itself, as we have repeatedly proved.” 
„The proportion of blue rays in sunlight near mid-day in May 
is very nearly the same as the standard light” (‘‘the white-hot 
crater in the positivo carbon pole of the electric light ''). —'* Report 
on Ae Action of Light on Water Colours,” c. 5,453, 1888, pp. 23 
and 69. 


under such lights will appear too cold or too warm when | to the well-known line 


A luminosity curve of | 


condition than during the day. As soon as a light containing 
a tolerable proportion of blue light is seen, it naturally appears to 
be more blue than white. The third suggestion is based upon a 
result of Captain Abney’s researches, which show that for the 
most feeble illuminations no colour can be distinguished, and that 
the first colour which can be discovered is blue. He finds, and is 
supported in this by Lord Rayleigh, that the faintest light 
appears of a Grey gren colour; and Captain Abney attributes 

e apparent colour of moonlight to this cause. The author does 
not attach much importance to the Spa of this phenomenon 
as an explanation of the colour of the light of arce, but it is 
worthy of record in this connection. hen the eye passes 

radually from daylight into electric light without seeing any 
qistindtiy yellow light, the senration of blueness is rarely, if ever, 
observed. 


Fios. 13, 14, AND 15, 


It would be easy to humour this optical illusion, as is done at 
the British Museum  reading-room, by the use of screens of 
yellowish glass ; but a much more important consideration is the 
value of the arc light for the proper discrimination of colours; 
and though it is found in dye works that most colours can be 
matched with a good 15 or 20 ampere arc, there appears to be no 
reason why a perfect reproduction of a standard daylight quality 
of whiteness should not be obtained—at all events, with arc lamps 
if not with glow lamps. The public would not be ready to believe 
it: they would call such a light bright blue, but that does not 
matter much. As the idea did not occur to the author until 
the autumn of last year, he has been unable to make experiments 
with summer daylight; but as it would be a misfortune if it 
were patentea he takes the present opportunity of describing the 
principle. 

The full line in Fig. 13 is the luminosity curve for the light of 
the positive pole of an arc as determined by Captain Abney. The 
horizontal scale is the length of the spectrum, and the letters refer 
The ordinates are a measure of the 
brightness of each part of the spectrum. The dotted line is the 
luminosity curve for sunlight in May, from the same authority. 
Fig. 14 shows the difference between these two curves. The 
portions which lie below the horizontal line represent the excess 
of orange and greenish rays in the arc, and the portion which lies 
above the line represents the deficiency in blue rays. Such a 
deficiency has the same effect on the eye as an excess of yellow, 
and the whole effect is distinctly more yellow than sunlight. The 
light of a glow lamp at ordinary incandescence is almost exactly 
the same as that of gas. Fig. 15 gives the luminosity curves of 
arc and gas; and Fig. 16 shows the difference which, when the 
curve of gaslight is reduced so as to fall wholly within the arc 
curve, as in Fig. 15, consists of a deficiency which increases rapidly 
towards the blue. 


Fras. 16, 17, AND 18. 
ideal daylight to be rather leas Milos n is, 


Assumi 
more blue than sunlight—the dotted curves in Fig. 17 have been 
drawn from Captain Abney's curves of sunlight and the light of 
blue sky. One-third of the difference between sunlight and blue 
sky has been added to the sunlight. The dotted curves are of 
the same kind, but the ordinates have been reduced. Fig. 18 
shows the differences. Compared with the strongest daylight 
curve, the arc has a marked excess of orange, and a deficiency of 
greenish blue. With weaker daylight there is & greater excees of 
yellow ; and with the weakest light shown, since it lies almost 
vicina) within the arc curve, there is practically no deficiency in 

e blue. 
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There are two different ways in which this result may be 
practically used to produce artificial daylight. A glass or other 
medium may be tinted with stains, or dyes, which will absorb the 
proper amount of 8 and red light, and the lamp may be 
surrounded by such a medium; or a reflecting screen may be 
painted with such a colour that this yellow light may be absorbed, 
and the white light alone may be rellected. Blue glass chimneys 
are used for microscope work, and are occasionally used for 
reading-lamps with the view of giving a more 5 light. 
The lowest curve but one in Fig. 18 has a small deficiency of 

nish blue. This would affect the eye as a very faint yellowish 
tinge. If the excess of yellow in the rest of the spectrum could be 
corrected, a very close Ei ghey to daylight would be 
attained. About one-third of the useful power of the light would 
have to be sacrificed. With gas light or glow lamps more than 
two-thirds of the light would have to be absorbed in order to 
reproduce the effect of daylight. 

Quite apart from considerations of colour-matching, the use of a 
white light ought to be 655 for the eyes, since all the nervous 
elements would be equally excited as in normal daylight. The 
author has not yet completed his experiments on coloured shades, 
but has produced colour screens, which, when illuminated by lamp- 
light, reflect a light which cannot be distinguished from white 
when compared with daylight. It does not follow that the light is 
identical with daylight; but he hopes to follow up the matter 
during the summer. 


LONDON COUNTY COUNCIL. 


The following report of the Parliamentary Committee 
was presented and adopted at the meeting of the Council 
on Tuesday, with the omission of the suggestion that only 
5 should be constructed between North and South 

ndon: 


ELECTRIC AND CABLE RAILWAYS. 


A Joint Committee of Lords and Commons having been appointed 
to consider the best method of dealing with electric and cable 


railway schemes, we have considered the question of the evidence 
to be adduced on the part of the Council before the committee. 
We have had before us, in connection with the subject, reporte by 
the parliamentary agent and the chief engineer, and have directed 
our attention to the third report of tbe Select Committee of the 
House of Lords, 1863, and the report of the Joint Committee of 
the Houses of Lords and Commons, 1864, on metropolitan railway 
communication. In our report to the Council ou the 9th of 
February last, especial reference is made to underground com. 
munication, and suggestions are contained in that report which 
we have adopted, and decided to include in our proposals as to 
the line of evidence to be taken before the Joint Committee. 
Having given the whole subject our most careful consideration, 
we pro to submit to the Joint Committee the following pro- 
positions as indicating the position which the Council will take in 
the coming enquiry : (1) That the size of the tunnels of the lines 
should be sufficient to allow in the future of an interchange of 
traffic with existing railway lines. (2) That, subject to the other 
conditions and to any geological or other unforeseen difficulties 
which may be met with, underground lines should not follow the 
line of existing streets, but should go from point to point, the 
depth below the surface being such as to avoid injury or incon- 
venience to buildings in the line of the railways. (3) That the 
companies should only be allowed to uire the right of forming 
the tunnels without acquiring any absolute freehold in the soil, 
paying compensation for actual damage m. 

e are of opinion that the traffic capable of being accommo- 
dated by a railway of the class proposed between the North and 
South of London is not of eo large an extent as to justify more 
than one railway. It would be at present impossible to obtain the 
necessary capital for the construction of more than one, as it 
would be obvious that if the traffic were divided between two 
lines, the expenditure on each must be unremunerative. We there- 
fore think that the formation of more than one auch line should 
not be encouraged. 

In the Central London Railway Act, 1891, valuable provisions 
were inserted at the instance of the Council, which we think 
should also form part of any new Acts authorising further under- 
ground communication. We have given the agent the necessary 
instructions to take steps for submitting the views above set out 
to the consideration of the Joint Committee. 

Another point to which we have directed our attention is the 
question of the desirability of urging on the Joint Committee the 
introduction in the Bills of clauses giving to the Council com- 
pulsory powers of purchase of the 5 Tbere is a 
ee for this in the case of the tramways, and we are strongly 
of opinion that in the public interest it is desirable that sack a 

er should be reserved to the Council. Such undertakings aro, in 
act, inthe natureof underground tramways; they are purely metro- 
politan, and are not railways in the sense of carrying passengers 
outside the metropolis. It appears, therefore, to us that the same 
principle may be adopted with them as with regard to tramways, 
with the addition of a conoession that in a matter which requires 
a longer time to develop than mere horse traction on the surface 
of the street would require, there should be a pre allowed, not 
of 21 years as in the case of tramways, but of 60 years, so as to 
enable those who find the capital in the first instance timo to 
*btain remuneration for that capital, 
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We have accordingly framed for the consideration of the Joint 
Committee a clause on the model of section 43 of the Lamm 
Act, 1870, with the exception that a period of 60 has been sub- 
stituted for 21 years. We propose that if the Council by resolution 

at a special meeting so decide, it may within six months 
after the expiration of a period of 60 years from the passing of an 
Act authorising such a scheme, and within six months after the 
expiration of every subsequent period of seven years by notice in 
writing require the company to sell, and thereupon the company 
shall sell to the Council the undertaking, the terms of payment 
being the then value (exclusive of any allowance for past or fature 
profits of the undertaking or any compensation for ea eru Loin 
or other consideration whatsoever) of the railway, and all ds, 
buildings, works, materials, and plant of the company, suitable 
to and used for the purposes of their undertaking, such value 
to be in case of difference determined by an engineer or other 
fit person nominated as referee by the Board of Trade on the 
application of either ty, and the expenses of the reference to 
be borne and paid as the referee may direct. And when any such 
sale has been made, all the rights, powers, and authorities of the 
company in respect to the undertaking sold shall be transferred to 
and vested in and may be exercised by the Council in like manner 
as if such railway had been constructed by the Council under 
parliamentary powers. We recommend — f 

(a) That the course taken by us in instructing the agent to 
submit these views to the Joint Committee be approved. 

(b) That the Council do approve of powers being sought to 
enable the Council eventually to acquire electric and cable 
railway undertakings, and do authorise the Parliamentary 
Committee to submit a clause on the lines indicated in the 
report, to the Joint Committee on the Bills. 


TAUNTON. 


The following is the report of Mr. G. Kapp relating to 
the installation at Taunton : 


To THE SANITARY AUTHORITY oF TAUNTON. 


Gentlemen,—In conformity with the instructions received from 
your town clerk by letter dated April 8, 1892, I have now the 
honour to report as follows: 

I visited the works of the Taunton Electric Lighting Company 
on the 13th and 14th inst., with the object of making a valuation 
which would guide you in arranging with the company the terms 
on which you would take over the whole undertakings as a going 
concern. Since any valuation of this kind must be made in such a 
manner aa to conform with the requirements of the Local Govern- 
ment Bosrd, I had, previously to my visit to Taunton, an inter- 
view with an official of the Local Government Board, and ascer- 


tained that in making the valuation it would be necessary to take 


into account not merely the market value of the different parte of 
the works, and the cost of erection, but also the probable life of 
the plant, and its general suitability for the supply of electrical 
energy. 

The works comprise a central station, a complete system of 
overhead mains now supplying about 30 arc lamps for street 
lighting, and 40 arc lamps for private lighting, a number of glow 
lamps of various candle-power equivalent to about 500 16-c.p. 
lamps, and also three sets of storage batteries. The central station 
stands on a piece of land, 14,570 square feet in area 180ft. deep, 
and running through from St. James’s-street to Middle-street. 
The buildings cover an area of 8,070 square feet, and enclose a 
total volume of 180,000 cubic feet. They comprise a boiler-room, 
38ft. wide by 70ft. average length, an engine-room, 50ft. wide by 
70ft. average length, small store-rooms, and lavatory. The chimney 
is circular and 120ft. high by 4ft. internal diameter at top. The 
buildings and chimney are large enough to accommodate boilers 
and electric light machinery for 500 i.h.p. or 600 i.h.p., and as tho 
total requirements of Taunton for electric lighting will for years 
to come not exceed from 300 i.h.p. to 350 i.h.p., I consider the 
buildings and amount of land unnecessarily large. The great 
width of the engine-room is also objectionable, because it would 
make the addition of an overhead traveller (which is a necessary 
part of a properly-equipped station) a costly affair. 

THE GENERATING PLANT COMPRISES THE FOLLOWING : 


Two Babcock-Wilcox boilers, each of 1,000 square feet heating 
surface, and capable of evaporating from 3,0001b. to 3, 500lb. of 
water per hour, the steam pressure being 140lb. 

Two Worthington feed pumps, with steam and feed connections. 

One exhaust steam feed heater. 

Two large cast-iron water-tanks and one blow-off tank. 

One oil filter. 

Two Ruston-Proctor horizontal compound engines, with automatic 
expansion gear, cylinders 10in. and 17in. by 18in. stroke. These 
engines will indicate about 90 h.p. each. 

Two Willans central valve engines, HH ttern, rated at 140 i. h. p., 
but working at present much below thie power. 

One countershaft, 5in. diameter and about 30ft. long, with five 
bearings on massive pedestals, two cast-iron main pulleys with 
claw clutches, by which the countershaft is belted to thc 
Ruston-Proctor engines, and five wrought-iron pulleys with 
friction clutches, from which are driven by belts: 

Four Thomson-Houston arc light machines, each intended for 
working 30 6:8 ampere arcs in series, and 

One Elwell-Parker shunt-wound dynamo working tho battery 

circuit above mentioned. 
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There are also in position and belted to the Willans engines : 

Two Thomson-Houston alternators rated at 70-kilowatt machines 
oe volts 35 amperes), each alternator driving by belt its own 
exciter. 


The station contains the n switchboard and instrumente 
for the alternators, controllers, and plugboard for the arc light 
machines, and a switchboard for thecharging dynamo. The neces- 
sary instruments for testing the insulation of the machine and 
circuits are also provided. 

The exhaust pipes are carried underground, but are only partly 
accessible. 

The system of steam-piping is very defective, and hardly safe. 

There are no isolating valves on tbe boilers, and the main steam 
pipe is of cast iron, and no provisions have been made for expan- 
sion and contraction. There is a steam-se tor fixed to the main 
steam-pipe, but it is placed in such a position that it cannot drain 
the whole of the main steam-pipe. Further, there is no ring main 
affording the steam an alternative path in case it should be neces- 
sary to affect any repairs whilst the station is under steam. Thus, 
the blowing of a joint in the evening would necessitate the 
shutting down of the station, to say nothing of the permanent 
danger of carrying 140lb. of steam in cast-iron piping. 
The belts joining the Willans engines to the alternators should 
be properly fenced ; in their present condition they are a source 
of danger to the attendants, who are in the habit of stepping over 
these belts whilst running. 

It would also be advisable to place the alternators nearer to the 
Willans engines in order to reduce the length of belt centres. As 
at present arranged, the belts are unnecessarily long, and the 
strain causes the bearings of the alternators to heat. e exciters 
should be placed on the opposite side. The framework of the 
alternators should be connected to earth. 


TR DISTRIBUTING PLANT COMPRISES THE FOLLOWING : 


About 120 posts fitted with oil insulators for the support of 
overhead mains. About 31 of these ts are also fitted with 
brackets, hoods, spring contacte, and hoisting gear for the street 
lamps, which are of the Thomson-Houston 6:8 ampere M 12 type. 
The posts, especially those at street corners, appear to be weak, 
and the automatic spring contact for the lamps is too flimsy and 
unreliable. The hoisting gear is also defective, the winch barrel 
and top pulleys being too small in diameter. 

Most of the posts carry three distinct circuite—namely, one for 
the street lampe, one for the arc lamps fixed on consumers’ 
premises, and one for the alternating current. Some of the posts 
also carry the battery current, making four distinct circuits in all. 
The arc lampe fixed on consumers’ premises are Thomson- 
Houston 6:8 ampere lamps of the D 12 type, and are worked in 
series of 21 and 22 lamps respectively. e system of working, 
under which the high-pressure circuit is looped into private 
premises, is not so safe as the more modern plan of working private 
arc lamps from low-pressure mains. I shall have occasion to refer 
to this subject again in a later part of this report. 

The glow lamps are worked | by transformers, which are fixed 
on the consumers' premises, and care has been taken to place the 
transformers into such positions as to be not easily accessible. 
Although in this way the danger of admitting a 2,000- volt current 
into private premises has been greatly minimised, yet it is not 
altogether absent, and it would have been much better to have 
pace the transformers at sub-stations, so that, as recommended 

y the Board of Trade, only the low-pressure current is admitted 
into private premises. 

CONDITION or WORKS. 


Apart from the various defects 
refer rather to the design of the works than their state of preser- 
vation, the whole of the plant is in good, and some even in 
excellent condition. The boilers and accessories are perfectly 
serviceable, as are also the Ruston-Proctor engines. The Willans 
enn Hee are in fairly good condition, but should be overhauled, 
and brackets should be fixed to support the spindles of the steam 
stop-valves. There seems also to be a slight crack in the steam- 
pipe to one of these engines. The countershaft and all the belts 
are in good condition, and the alternators, with their exciters, as 
well as the arc light dynamos, are in excellent condition. The 
insulation of these machines, and of all the overhead mains with 
arc lampe and transformers in circuit, I found remarkably good, 
notwithstanding the fact that my tests were made on a rainy day. 
The whole of the plant has been well cared for. 


Mruops oF WORKING, EFFICIENCY, AND CONSUMPTION. 


The supply of electrical energy from the station is at present 
intermittent, the machinery being started in the afternoon and 
kept going till 1 or 20’clock in the morning only. Although euch a 
manner of working is, generally speaking, conducive to crono: 
it has not been so in the present case. I havo been able, by the 
courtesy of the directors of the company, and with the assistance 
of Mr. H. E. Hunt, the „ to estimate approximately 
the number of units supplied for private and public lighting, and 
the amount of coal consumed, iud Ifind that for the delivery of 
80,000 unite during the year 1891, 870 tons of coal were burned, 
being at the rate of about 241b. of coal per unit delivered. Had 


the company been working under a provisional order and been | 


compelled to keep the pressure on the mains for private lam 

continuously, the consumption of coal per unit supplied would 
have been still greater. Under the favourable conditions of inter- 
mittent supply the consumption of 24lb. per unit delivered is far 
too large. Modern and well-designed stations giving eS pec 
direct-current supply at low pressure, require from lb. to 151b. of 
coal per unit ; and alternating-current stations giving uninter- 


| would be material 


| the introduction of a mechanical stoker. 


pointed out above, and which | 


been designed is not well suited to the local conditions. 
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rupted supply, require from 121b. to 24lb. of coal per unit. "There 
are chiefly two reasons why the coal consumption in the Taunton 
atation is so large. In the first place, the average load on the alter- 
nators id very small in com n with the rated power of the 
engines, and, in the second „ the efficiency of the arc lightin 
lant is low, owing to the interposition of a heavy counte t 
tween the engines and dynamos. This defect cannot be remedied 
with the existing pauls but the efficiency of the alternating plant 
y improved if, instead of 500 lamps, three or 
four times this number were connected, and the supply were still 
carried on intermittently as now. Should it, however, be neces- 
sary to give an uninterrupted supply, as is generally the case when 
the undertakers work under a provisional order, then it would 


| only be possible to attain a fair efficiency by the addition to the 


present plant of a small engine and alternator for daylight work, 
and the establishment of sub-stationa with large and small trans- 


| formers. 


COMMERCIAL RESULTs, METERS, POSSIBLE PROFIT, ETC. 


That statement No. 1 contained in the report of your Joint Com: 
mittee gives the total working expenses during 1891 at £1, 897. 2s. 9d., 
and the income at £1,521. 1s. 3d. The different items of expendi- 
ture are, with the exception of those for coal, oil, and water, fair and 
reasonable. The coal bill would, in my opinion, not be reduced by 
The station has been 
worked in à manner as economical as the nature of the plant per- 
mitted, and Ido not think that in future it will be possible to 
reduce 5 The commercial results can therefore only be 
improved by increasing the receipts. The receipts were, in round 
numbers, about £1,110 from arc lighting and £410 from incan- 
descent lighting, the latter being charged at an average of 
ls. per candle-power per annum, whilst each private arc 
figures in statement No. 2 at £10 per annum. The 41 private 
lamps consumed during 1891 about 17,000 unite, and the income 
from them figures in the statement at £410, which is the payment 
for the rent of the lamp, the carbons consumed, and the current 
supplied. Deducting £80 for rent of lamps and carbons, we find 
that 17,000 units were supplied for £330, which is at the rate of 
4:65d. per unit. Since the cost of producing a unit was during 1891 
about 5°7d., it is clear that the private arc lighting was a loss to the 
company: If the current for these lamps had been charged by meter 
at 8d. per unit, there would have been a small profit on the private 
arc lighting, each lamp earning about £4 per annum. In so far, 
and provided the consumers will submit to the increased © as 
determined by the meter, the adoption of meters would increase the 
income, but I do not think that the adoption of metera would in- 
crease the income derivable from the incandescent lamps. In 
London the average earning power of an 8-c.p. lamp, with current 
at 8d. per unit, is about 10s., and of a 16-c.p. lamp it is under 20s. 
There is no reason to anticipate a higher revenue per lamp in 


| Taunton, where the influence of heavy fogs cannot be so favourable 


to the interests of an electric lighting company as is the case in 
London. It will, therefore, be hardly safe to reckon upon a higher 
income per 16-c.p. lamp than 18s. per annum. In order to fully 
utilise the present plant at the central station, a total of 1,400 or 
1,500 lamps may be connected. The Ruston-Proctor engines 
should also be capable of supporting an additional load of, say, 


13 arc lamps for street lighting. If the current for the private 

lamps be charged at 8d. per unit the total income would be as 

follows : 

From 44 public arc lamps at £22. 10e . £990 

From 41 private arc lamps ................. eee 560 

From 1,500 16-c.p. incandescent lamps .. ..... ... .............. 1,350 
£2,900 


It would of course be necessary to put down one additional boiler 
and additional transformers. It would also be necessary to make 
the improvements in the steam-piping, valves, etc., detailed above, 
and to place the whole of thestreet mains underground. The cost 
of these additions, alterations, and improvemente would amount 
to about £3,500. Tho working expenses would be increased as 


| compared with those incurred durimg 1891 by the following 


amounts : 

For coal, water, oil and petty store £400 

For repairs and renewals.......................... . sc oa Ned dvd 7 

For ries and gg ð - 80 
£550 

This would bring up the total working expenses to £2,450, leaving 


a qe profit of i 

must here point out that this profit will only be obtainable if 
the station is worked as at present—that is to say, giving an inter- 
mittent supply. If the supply had to be uninterrupted, the 
machinery at the station would have to be kept in motion night 
and day. This would very matorially increase the cost of coal, 
water, oil, repairs, and renewals, and, above all, the wages ; since, 
instead of one shift of men, as at present, three shifte would be 
required. I need hardly say that under these circumstances tho 
po mentee profit of £450 would be converted into a heavy 
O88. 

System or SUPPLY. 


The system of supply for which the Taunton central Man has 

ere a 
district extending over several miles has to be supplied with 
electrical energy, the use of high-preesure alternating currente and 
transformers is perfectly justified, and the working (owing to the 
necessarily ! number of lampe installed) is economical. But 
in a small district thore is no need to use high-pressure alternating 
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currents, and it is, moreover, uneconomical in working, because 
the number of lampe must necessarily be small, and the cost of 
keeping machinery continuously in motion must be v in com- 
parison with the possible revenue. In Taunton, the central 
station lies within a comparatively small district, and the whole 
of the lighting is at present comprised within a radius of about 
800 yards from the central station. As distances up to 1,200 
yards are well within the reach of the 3 three - wire system 
with uninterrupted direct- current supply, and as the whole pro- 
fitable lighting area of the town lies well within this limit, there is 
no need for the alternating-current system. Taunton could very 
efficiently be lighted on the direct-current system, the generating 
plant including storage batteries, so that an uninterrupted service 
can be given without the necessity of working the machinery for 
more than 10 hours daily. 


Boarp oF THkADE REQUIREMENTS. 


If you were to take over the existing electric light station, you 
would have to work it in conformity with such rules and regula- 
tions as the Board of Trade may insert in the order with a view to 
ensuring the publie safety and convenience. "There are certain 
conditions peculiar to the system of lighting adopted at Taunton, 
which would have to be specially approved of by the Board of 
Trade, and as it is necessary to know beforehand whether such 
appro can be obtained, I had an interview with Sir Thomas 

loomfield, of the Board of Trade, and discussed with him the 
points stated below. The definite decision of the Board of Trade 
will be communicated to me after the return of their scientific 
adviser early in May, but as this report must reach you before, I 
shall now merely state the points concerned and my own personal 
views. 

Overhead Wires.—As all these are in urban streets they will all 
have to be replaced by new underground wires. 

Uninterrupted Supply.— The model order provides that the 
undertaker shall“ give and continue to give a supply of energy," 
etc. It is not quite clear whether this should be interpre RA 
meaning that the supply shall be uninterrupted, or merely given 
day after day during stated hours. Hitherto, the question has 
not arisen, it being tacitly assumed that supply companies give 
uninterrupted or continuous supply. Even in the case that the 
other interpretations were legally tenable, I do not think you 
could take advantage of it, as it would restrict the use of the 
light to certain hours, and thus make the electric light less con- 
venient than gas. You would therefore be compelled to give an 
uninterrupted supply, and, as I have explained above, such a 
supply, if obtained by the use of the present plant, would entail a 
heavy loss in working expenses, | 

Are Lamps in Shops, —I have already referred to the possible 
danger of looping high-pressure mains into private premises for 
working arc lamps in series, and although the practice is not 
uncommon, and has, in England at least, not led to any accident 
as far as I know, yet the Board of Trade are at the present time 
considering the ad visabilit of framing rogulations with a view to 
public safety, or of forbiddi g the use of such a system of lighting 
altogether. In taking over the Taunton electric lighting station 
you would, of course, also take over the risk of having to rearrange, 
or completely remove, these private arc lampe, replacing them by 
low-pressure arcs, should the decision of the Board of Trade be 
unfavourable to them. 

PURCILASE, 


Part of the instructions given me by your town clerk was that 
I should make a valuation of the works of the Taunton Electric 
Lighting Company, in order to advise you what would be a fair 
and proper price to pay, in case you should decide to take over 
the whole undertaking. The price suggested for the purchase in 
the report of your Joint Committee is £10,000, and if the design of 
the station had been such as to fully meet the conditions indis- 
pensable for economical and efficient working, as well aa the 
requirements of the Board of Trade, I should consider this price a 
fair and reasonable one to pay for the land, buildings, machinery, 
and building plant. Unfortunately, however, the design of the 
station, and the whole system under which the light is at present 
supplied, is not such as will allow of economical working, if the 
supply is to be continuous, such as the consumers would have a 
right to demand, and therefore I cannot advise you to ei up the 
works as a going concern, or in any such manner as would compel 
you to carry on the present system of supply. 

The main reasons on which my advice is based have been given 
at length in the foregoing paragraphs of this report, and I need, 
therefore, not repeat them here. There is, however, a further 
reason to which I have to draw your attention—namely, the two 

greements existing between the company and Messrs. Laing, 

harton, and Down, dated respectively the 19th March, 1886, and 
the 13th December, 1886. I have carefully studied these agree- 
ments, and I find that the clauses therein contained, and especially 
clauses 4, 5, 6, and 7 of the first agreement, would seriously 
restrict your freedom of action, and practically prevent you from 
introducing any improved machinery and methods of supply in 
the future, except by eonun or with the assistance of Messrs. 
Laing, Wharton, and Down. Whatever arrangement you may 
come to with the Taunton Electric Lighting mpany, I advise 
that you do not take over these agreements, but retain full liberty 
as regards the system and method of working, and the purchase of 
plant in the open market. 


IwrRovEeD ErnkgcTRIC Liunt SUPPLY. 


If you determine to become undertakers for the supply of elec- 
trical energy, this may be done in either of two ways. 

(n) You may erect and work an entirely independent central 
station. The advantage of this course would bo that the station 


| the present boilers; storage batteries, switch 
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could be designed and built on the most improved modern 
principles, and on a site at the river bank, so that condensing 


engines can be employed, and the coal delivered by barge. "There 
would be the further advantage that the t system of supply 
would not bein any way interfered with, so that there would be 


no inconvenience whatever to consumers, if eventually they should 
have to change from the old to the new system of supply. There 
would, however, be this very serious objection, that you would 
enter into competition against the existing company, and on that 
account the following way is preferable : : 
(b) Although not buying out the existing company as a going 
concern, you may buy so much of the plant nging to the 
company as can profitably be tg eno. in the reconstruction of 
an improved central station and 1 system, leaving the 
company free to sell the rest of its plant in the open market. The 
advantages of this plan, are that it will not take so long as plan 
(a) to get the improved station into working order, and that it will 
be financially better forthe company. The disadvantages are that 
your station will not be on the river, that ita internal arrange- 
ment will not be quite as perfect as would be the case if the whole 
of the works were designed afresh, and that there might be some 
slight and partial interruption of light when changing over from 
the old to the new system. l l 
I take it that the plan (a) does not come within the instructions 
iven me by your town clerk, and shall therefore confine myself 
in the following to plan (b), under which 5 would purchase as 
much of the old plant as can be profitably employed in the im- 
roved station, paying for this plant a fair and reasonable price. 
in determining what this price should be I have adopted the 
following method. I have assumed that the total require- 
ments of Taunton for electric lighting during the next 
four or five years will not exceed 44 street arc lamps, and 
2,000 16-c.p. glow lamps, or their equivalent in arc lamps, 
and glow lamps of other candle-power for indoor lighting. I have 
further assumed that eventually the total amount of lighting may 
be extended by 50 per cent., and I have estimated the cost of a new 
central station and distributing plant, the chimney and buildings 
being provided for 3,000 16-c.p. glow lamps installed, and 66 aro 
lamps in the streets, whilst the machinery provided at present 
shall only suffice for 2,000 glow and 44 arc lamps. I find that the 
cost of such an electric lighting works (including 7,000 square feet 
of land which I value at £400) will be from £15,000, to £16,000, 


| made up aa follows; 


£15,500 


{ have also estimated the cost of altering the present station, and 
adding certain macbinery and apparatus, by which means the 
present station can be made ws nearly as efficient as the entirely 
new station costing £8,200. The difference between these two 
estimates is the price which you can afford to pay tothe company for 
those parts of the station which you can utilise, and which are: 
Land, chimney, and buildings; boilers and accessories; two 
Ruston-Proctor engines and two belts; one Willans engine ; tho 
system of exhaust pipes ; small accessories, such as benches, vices, 
clock ; barrow, wiring of stations, etc. 

If you utilise this material the cost of additional machinery will 
be £3,700. You can therefore afford to pay the com the 
difference between £8,200 and £3,700, or £4,500 for the above- 
mentioned material. You will notice that I have only included 
one of the Willans engines, since this and the two Ruston-Proctor 
engines would correspond with the three 100 i.h.p. engines that 
would have to be put down if you were to build an entirely new 
station. As, however, the second Willans engine would be 
required for future extensions, and as ita ssion now 
tend to minimise and Temp d entirely avoid the interruption of 
lighting during alterations, I advise that you take it over also, 
and on this account the above-mentioned purchase A phe would 
have to be increased by £400, making the total price for 
the central station £4,900. This refers, of course, only to 
the boilers, engines, and accessory plant at the station, but it 
does not refer to the dynamos, mains, lamps, and transformers, all 
of which would be useless to you. As regarda the posts, you could 


| utilise 44 of them for lampposts at the price of £350, leaving the 


company to remove the other 76 poste and dispose of them along 
with the wires, dynamos, and electrical plant inany way they may 
think fit. The total price you would under the suggested arrange- 
ment have to pay to the company would therefore be £5,250, made 
up as follows : 


Land, chimney, buildings .. esee iore hera ee sans . £2,500 

Boilers, water-tanks, feed-pumps, feed-pipes, exhaust 
heater, exhaust pipes Macri Te eT e . 800 
Two Ruston-Proctor engines and two bolta for Same. 550 
Two Willans engines aR Gh a aKa dhe X Karin napis M 800 
44 lamppost .........02005 Se a Ghee: — ide oawareees 350 
Stores for engines and. boilers, accessories, and fixtures...... 250 
£5,250 


The material which you would have to purchase in the open market 
in order to complete the equipment of the station would comprise : 
One dynamo adapted for direct driving, and fitted to one of the 
Willans engines ; twodynamos adapted for belt driving from the 
Ruston-Proctor engines ; one boiler of the same size and type as 
board, regulating 
appliances, adapted for low-pressure direct-current supply on the 
throb:wire system, giving an uninterrupted service day and night. 
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My estimate for this plant, including erection and setting to 
work, is : 


p e a £330 
Steam-pipes for three boilers and four engines... . ......... q 230 
7777 VT... ⁵⁵K0 1,400 
Batteries, switchboards, and regulating appliances ......... 1,100 
Structural alteration to building and traveller .. ...... 180 
Contingenciess . enr see 460 
£3,700 


The street mains should be treble concentric cables, lead- 
covered and compounded, and would be laid in about 3,800 yards 
of street, partly on both sides, so that the total length of frontage 
served would be 5,300 yards. This is in excess of the frontage 
served at present. The current would be supplied to the mains 
by feeders at 210 volte, and to consumers’ terminals at 105 volta, 
the preseure being kept on continuously night and day, so that 
consumers may use the energy during the day for motive or other 
purpoees. My estimate for the feeders and mains, including 
opening and making good of streets, junctions, testing and con- 
necting boxes, house services and meters, is £5,300. The arc 
lamps would be worked from the junction-boxes in series of four 
across the 210-volt mains; and each group of four arc lampe 
would be turned on and off by a switch in one of the lampposts. 
My estimate for the arc lamp installation, including poste, ism ; 
switches, hoisting gear, and underground mains is £2,000, of which 
sum the £350 paid to the company forms the item for the cost of 


. 

our total outlay for the electric lighting plant for 44 street arc 

lamps and 2,000 16-c.p. glow lamps installed, or equivalent arc 
pe and glow lamps of other candle-power (of which not more 

more than 1,400 will ever be required to burn at the samo time), 

is, therefore, as follows: 


Price to be paid to present company for central station 
and material as detailed above ........ ....... —€—— S £5 


Cost of additional plant at central station ........... ......... 3,700 

Feeders, mains, house connections, and meters T 

44 arc lamps and mains q ; 
i e PEE £15,900 


WORKING EXPENSES AND REVENUE. 
The annual working expenses of the station will be as follows : 


Coal and firewoed, 536 tons at 16 . £450 
Water, 900,000 gallons at 1s. 
Oil, waste, and petty stores 


Carbone for street lamppoo ww . . . 100 
Repairs and renewals to buildings... . £40 
„ steam and dynamo planb ...... 200 
"E 0 Ree 100 
„  8Btreet mains ai . 100 
„„ rr deen 20 
— 460 
Salaries and wages: 
One superintendent and one clerk ... ........ .... ..... £330 
One stoker, one driver, one battery man, one lamp 
miei ic dedo Cep QUO E UIS Uer Us 
— 580 
Office and sundry expenses . 70 
£1,780 


As shown above, £15,900 will be required for the works, to this 
should be added about £1,000 for working capital, so that the 
total sum you would have to borrow amounts to £17,000. This 
must be repaid in 30 years, the annual payment being in round 
numbers £880, which, added to the £1,780 working expenses, 
brings up the total annual outlay to £2,660. 

The revenue to be derived from the working of the station may 
be estimated as follows : 


44 street lamps at £22. 10 ii 
2,000 eri glow lampe at 18s. per lamp, or their equiva- 


£990 


lent 5t TCC as cene kate Jac duae diga 1,800 
Rent of meterss—-:: . . . 50 
Sale of current for motive powerõrõrõr . 60 

Total revenue Hem E2, 900 


There would thus be a small profit namely, £240—on the 
working of the station, and this would be increased with the use 
of current for motive power and with the increased use of the light 
up to the ultimate capacity of the station. The street mains 
which I have included in my estimate would enable you to brin 
current to the railway station, where both glow and arc lamps coul 
be installed, and, generally speaking, you would be able to supply 
current to a distance not exceeding 1,000 yards from the central 
station. If you should desire to supply current to the Wesleyan 
College, it could be done by a separate high-pressure alternating- 
current supply with overhead mains starting trom some point near 
the Shire The Board of Trade will raise no objection to 
overhead mains outside the town. A small alternator, combined 
with a direct-current motor, would be required for this service, the 
motive power being derived from the low-preasure supply. The 
supply of light to the college could, however, only profitable if it 
were restricted to the hours between dusk and l or 2 a.m., and 
the lighting carried on under a special contract independent of 
the provisional order. 

GENERAL CONCLUSIONS. 
I have, in the foregoing, dealt in detail with tho various ques- 
tions arising in connection with your taking the electric lighting 


of Taunton into your own hands; and for your convenience I 
now give a short summary of the results of my investigation. 

1. The present electric lighting system is not suitable for small 
areas, and cannot be worked at a profit if the supply must be con- 
tinuous. For this reason I cannot advise you to buy the under- 
taking as a going concern. 

2. Taunton can be lighted most economically on the direct- 
. three - wire system, with batteries to take the 

ay , 

3. If you determine to start an entirely new station, it should 
be placed close to the river. 

4. If you determine to utilise the existing station, you can take 
over the buildings, boilers, engines, and accessories, and 44 iron 
poste, paying the company £5,250. : 

5. The existing countershafting, dynamos, alternators, trans- 
formers, batteries, overhead mains, and arc lamps not to be taken 
over, but to be removed by the company. 

6. The total cost of a complete works suitable for the supply of 
2,000 16-c.p. private glow lamps, and 44 street arc lampe, is 
£15,900. The annual working expenses will amount to £2,660, 
including repayment of loan, and the annual revenue will amount 
to £2,900.—I am, gentlemen, yours faithfully, 

(Signed) GisBeRT Kapp, M. Inst. C. E. 


Westminster, April 20, 1892. 


COMPANIES' MEETINGS. 


METROPOLITAN ELECTRIC SUPPLY COMPANY. 


The shareholders of the Metropolitan Electric Supply Company, 
Limited, held their fifth ordinary general meeting on Friday last 
at Winchester House, Old Broad-street, E.C., Sir John Pender, 

K.C.M.G. (the chairman), presiding. 
The Seoretary (Mr. E. Cunliffe-Owen, C.M.G.) having read the 

notice convening the meeting, 
The Chairman said: Gentlemen, the resolution which I have to 
ut is: That the report and accounts for the year ending 
December 31, 1891, presented to this meeting be, and the same 
are hereby, approved and adopted." Before I ask you to approve 
of that resolution I must give you a résumé of the year's work ; but 
I beg that you will be rather indulgent to-day, as my voice is not 
quite up to the usual mark, because I am only just recovering from 
an attack of bronchitis. When I had the pleasure of addreesing 
you 12 months I was able to report that our installations were 
all but completed, that our meins extended for 67 miles, that we 
had 480 customers upon our books, and that, looking at the rate 
which we had calculated as being the proper rate that we might pos- 
sibly earn, we saw the prospect of a sed fabian Our position to-day 
is 5 because we have upwards of 1,000 customers upon 
our books, as against lees than 500. Yet thesecustomers are learning 
how to economise, and their consumption has not been in propor- 
tion to their increased number; but we have the satisfaction of 
learning from experience, and, after all, our knowledge of electric 
lighting is based upon the experience we gather from day to day. 
But taking the consumption from our meters, the probability is 
that we shall be able to supply double, or even more than double, 
the number of lights we originally contemplated ; so that all the 
expenses in connection with the production of the light have been, 
I may say, already incurred ; and what we want now is more 
customers rather than a larger rate of consumption from our present 
number. Atall events, weare not depending upon that, but upon 
additional customers, because I would rather see our return based 
upon 5,000 customers than upon 2,000 customers, so that what we 
want now is to exercise patience and push our business. We area 
paying concern. It is growing every day, and while we are 
passing through very much the same phase of troubles that the 
gas and telegraph companies passed through, which latter com- 
panies have been passing under my own eye, I can see that there is 
avery satisfactory future before us, a satisfactory future to those 
who stand by the Company, and that there will be a growing 
dividend. We did not contemplate Paddington in our firat outlay, 
and therefore we have exceeded our capital expenditure by about 
£50,000. But in this case we have brought a very important 
district into our system—one which is likely to prove valuable 
in future; but concerns like this must w, and when we have 
secured for it an amount of custom to take up all the light that we 
can produce, it will then turn out a very im t installation 
indeed for the Company. I think it will be right to give you at 
the present moment an idea of the position of our Company as com- 
with other companies. On January 1, 1892, the London 
lectric Company had 36,000 lights, Westminster 62,000, Kensing- 
ton and Knightsbridge 38,000, Pall Mall and St. James's 38,000, 
Chelsea 28,000, House-to-House 19,000, Notting Hill 3,000, and 
this Com 82,000, and we have since in to 97,000. I 
find that in the last three weeks we have obtained applications for 
5,137 lamps. This is the largest number ever obtained in the same 
time. You see, gentlemen, we have got everything ready to 
supply the public. In fact, we have the public almost clamouring 
togeton to our list, and it is therefore a question with usof patience, 
if we stand by this growing conoern, depend upon it the same 
harvest will be reaped as has been reaped by gas ee and tele- 
ec 


graph companies. There has been, unfortunately for electric lighting 
a great deal of speculation, but we have not been in that specula- 
tion. We have built up this concern not on & speculative basis 


at all, but we have built it up on the lines that the several instal- 
lations should be independent of each other. We are, I believe, 
the most complete, economical, and handy system of electric 
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lighting that existe in the city of London at the present time. 
Any speculation we have had has not been in money, nor as far 
as the lighting is concerned, but speculation as to the best and 
cheapest mode of producing the light. I have much sympathy 
with those who have spent a great deal of money, and, I am 
afraid, not to any good purpose, having put too many eggs in one 
basket. That has not been our principle—quite the reverse; but 
it would have been a very grand step in electrical science if we 
had been able to recognise that these great speculative ventures 
had ended in a great success. I fear financially, for the moment, 
it has not been so, but while it has reflected more or leas upon 
electric lighting disadvantageously, we are on a sounder and 
stronger foundation, because we have proved our position, 
and are, as I say, now a paying concern. I suspect that 
for the moment disappointment has, more or less, affected 
the general body of the electric lighting companies’ share- 
holders ; but I may say that it has not shaken my belief in 
the future of the electric light. And as London and its 
suburban population is about the least well supplied of any of the 
large cities in Europe, I consider that the field is only beginnin 
to be occupied, that it is a very wide field, and when it is occupi 

it will be a very remunerative field indeed to those who have the 
courage to watch its progress with patience and stand by it. I 
shall not trouble you by going into the accounts. Our accounts 
are made up in accordance with the requirements of the Board of 
Trade. You have them before you. They speak for themselves, 
and they have been superintended and approved by your auditors, 
butif any gentleman wishes to put any questions to me on the 
subject, I shall be very pleased to answer him. As I have already 
said, we shall want a certain amount of additional capital, and we 
propose to raise that capital, as it will be only temporary, by the 
issue of £100,000 of debentures. I do not think we shall need to 
use more than £50,000 of this amount, but we think it better to be 
prepared for raising the extra amount should we require it. I 
am glad to take this opportunity of informing you on the 
subject. We shall issue these debentures pro rata to the share- 
holders at par, and to meet the smallest investors. We think 
wo offer a plum to every investor in this Company, and, 
while we give this rate—which I consider rather a high rate 
under ordinary cireumstances—still, the amount is sm We 
wish to show the shareholders that we are in touch and in 
N with them, and we wish to encourage them to go on by 
giving them a little better debenture than they could procure 
elsewhere. They cannot procure a better debenture anywhere 
than those we offer them. We may pay them off within five years, 
but we intend to pay them off in 54 years. I have stated before 
that when we get our present system in working order it will be 
only the beginning of what, I believe, will be a very extended 
system indeed. But we are not going to run amy risks; we 
intend to satisfy ourselves, and thoroughly nurse what we have 
got, and which is good, nursing it up to a point which will enable 
us and you to say Go ahead!” In that case we may require 
more money, and will require to deal with the £100,000 of 
debentures in a more extended order; but in the meantime we 
do not expect to spend more than £50,000, eo as to enable us to 
complete our Paddington system. Then we shall rest, and watch 
the progress of it, and when I meet you another year I hope I 
shall be able to show you that, as we have doubled the number of 
our customers since we last met, so we hall have doubled the 
present number when I meet you again. With these remarks, 
gentlemen, I beg to move the resolution which I have read. 

Mr. J. Denison Pender (deputy-chairman) seconded the motion, 
which was unanimously adopted. 

The Chairman next proposed: That a final dividend of 2». 
per share on the whole of the ordinary shares of the Company be, 
and the same is hereby, declared, such dividend to be payable on 
May 14, 1892, to all holders on the Company's register on April 30, 
1892." 

Admiral Sir Georgo H. Richards, K.C.B., F.R.8., seconded 
the motion, which was agreed to. 

On the motion of the Chairman, seconded by 8ir James 
Auderson, Mr. J. Denison Pender, Admiral Sir George H. 
Richards, K.C.B., and Mr. John Benjamin Verity were re-elected 
directors of the Company. 

Mr. Mullett moved the reappointment of Messrs. Deloitte, 
Dever, Griffiths, and Co. as auditors of the Company. 

The motion having been seconded, 

Sir T. Bazley enquired whether any sum had been written off 
for depreciation of accumulators. 

The Chairman: We have no accumulators. 

Sir T. Bazley: Have you written anything off for depreciation 
of the machinery? It is quite evident that the machinery upon 
which £129,000 was expended up to December 31, 1890, is not 
worth that amount now. 

The Chairman said that the di aid of the accounts rested 
with the auditors, and perhaps Mr. Griffiths would answer the 
question. The principle of writing off for depreciation was a sound 
one, and should be observed. e might, however, tell them that 
the Board of Trade had the accounta. 

Mr. Griffiths (the auditor): In reply to the observations of the 
shareholders, no reserve has been mede for depreciation of accu- 
mulators, machinery, or plant this year. I think the shareholders 
will see that as the Company is practically in its infancy, and has 
not yet by any means reached ite full power of working, it would 
be hardly fair to charge any depreciation in so small a revenue 
account. All expenses of repairs and renewals, however, are 
charged against revenue. 

The Chairman: The moment the papit account is closed, and 
we are beginning to make money, we shall write something off for 
dapreciation. 


Sir T. Bazley thought that somet ought to have been 
written off for depreciation, and therefore he maintained that the 
profit was not earned. l 

The Chairman : That is a matter of opinion. The time bas not 
come yet to write off the depreciation ; but when it does come it 
shall be written off. 

A Shareholder : What is the utmost capacity of your machinery 
in the way of lights? 

The Chairman: I believe the capacity is now about 250,000 
lamps. There was a general impression last year that the amount 
charged for electric lighting was too small ; but now the idea is to 
supply a much larger number of lamps at a smaller rate. I think 
our average price is more likely to be 10s. than 20s. per lamp. I 
certainly think we shall build up our business on a better founda- 
tion by obtaining a large number of customers at a small rate than 
by having a few customers at a high rate. . 

: A Shareholder: Do we undertake contracts for the wiring of 
ouses ? 

The Chairman: We feel that, as there are so many people en- 
gaged in installation work, if we were to take it up, we should have 
that particular trade against us, and that is not desirable. Besides, 
I believe it would require additional capital if we were to on 
that business; therefore, I think it is better that we should 
allow that work to be done by others. There is a company which 
has lately been formed for doing that work, and I wish it God- 
8 


I motion for the re-election of the auditors was then put and 
carried. 

Mr. W. T. Smith: Is our light likely to be used for street 
lighting? 

The Chairman: Negotiations are now going on for lighting 
Oxford-street. 

On the motion of the Rev. Walker Flower, a vote of thanks 
was given to the Chairman and Board. 

The Chairman, in acknowledgment, said: I must confess that 
I am a little disappointed to-day that Iam not paying you a better 
dividend, because I thought by doubling the number of our cue- 
tomers we should double the amount of our trade. 

The proceedings then terminated. 


SUBMARINE CABLES TRUST. 


The 1 general meeting of the certificate-holders of this 
Trust was held on the 5th inst., at the offices, Winchester House 

Sir John Pender presided, and, in moving the adoption of the 
report, stated that the expenses for the year had been £1,186, or 
£11 more,bub the cost of administering the Trust was £813 under 
the amount provided by the trust deed, owing in a great measure 
to the trustees not having filled up the vacancies as they occurred 
by the death of their colleagues. They thought, however, that 
the time had now come when these vacancies should be filled, and 
they had considered it judicious to select two younger men, 
who, nevertheless, had considerable experience in submarine tele- 
graph business and knowledge of the securities in which the 
capital of the Trust was invested. They had paid during the 
year £7. 28. 6d., but the balance brought forward from last year 
was equal to 15s. 7d. per cent. on the value of the outstanding 
certificates. Their revenue during the past year had been sufficient 
to meet two coupons of £3 each, and pay off about an additional 
7s. of the overdue coupon. There remained still a balance of 
£1. 17s. 6d. in arrear, but should the dividend on their holding in 
Anglo-American stock improve and the income from their other 
investments be maintained, they trusted that this arrear would be 

radually paid off. They hoped. to pay the balance of the coupons 
ue on the 15th ult. on or about Ist of August. 

Sir James Anderson seconded the resolution, which was carried 
unanimously. 

On the motion of the Chairman, seconded by the Marquis of 
Tweeddale, a resolution was afterwards passed electing Mr. 
John Denison Pender and Mr. Kenneth Anderson truatees. 

The Chairman stated that the Trust was of a uliar nature, 
being practically a tontine, which would wind itael? uj in a certain 
number of years, and therefore they required youthful men to see 
the end ofit. At the same time he thought that the young men 
who had been appointed trustees that day would have hereafter to 
elect others to succeed them. 


COMPANIES' REPORTS. 


CHELSEA ELECTRICITY SUPPLY COMPANY, LIMITED. 


Directors: J. Irving Courtenay, Esq., chairman; Major- 
General Webber, C.B. (retired R.E ), deputy chairman ; Nugent 
Daniell, Pes Emile Garcke, Esq., Sir George Prescott, Bart. 
Secretary : S. J. Cluer. 

Report of the Directors and accounte for the year ending 
December 31, 1891. 

The number of lamps installed on December 31, 1890, was 
19,580, and on December 31, 1891, 27,500 ; thenumber installed at 
the present time is over 30,000. The gross revenue for the year is 
£10,172. 10s. 11d., as against £6,079. 128. 5d. for 1890; and the 
gross profit for the past year £1,750. lls. 4d., as against 
£542. 19s. 5d. for 1890. There has also been a decided reduction 
in the coat of producing the electricity, but, as the new chimn 
and the rearrangement of the plant were not completed until 
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the end of the year, the improvement was obtained only in the 
last quarter of the year, as the following figures will show. 
The coal, water, wages, and other running expenses, for the first 
nine months of the year amounted to 45d. per unit sold, while for 
the last three months of the year they were only 30d. per unit, or 
374 per cent. of the revenue, and there is every reason to believe 
that the improvement will continue. The management expenses, 
including rent, rates, and taxes, now represent 1 ‘9d. per unit sold, 
as against 3 Od. per unit for 1890. The plant is all in good working 
order, and the maine are in first-rate condition and have given no 
trouble. It hasnot been deemed advisable to make an issue of the 
preference capital authorised by the shareholders at their last 
meeting, but the remaining £10,000 first mortgage debentures 
(part of an issue of £30,000) have been allotted. The money thus 
raised has been applied to the purchase of a site for an additional 
apis e station, to additions and improvements to generating plant, 
to enlargements and extensions of mains, and to the building of a 
second chimney stack. The Directors have to report the retiro- 
ment from the post of managing director of Major-General 
Webber, C.B., who retains his seat on the Board as deput 
chairman. The retiring Directors are Major-General Webber an 
Mr. Daniell, who, hg eligible, offer themselves for re-election. 
The auditors, Messrs. Cooper Bros. and Co., also offer themselves 
for re-election. 


CAPITAL. 
Total share capital paid up. . .. .... . . . . . . . .. 446, 885 
Total loan capital borrowed .................. e . 25, 
£72,385 


CAPITAL ACCOUNT YEAR ENDING DroEMRER 31. 


Expended to Expended Total expen- 
. 91, to bec. 31,  diture Dec. 
1890. 1891. 31, 1891. 
Dr. £ s.d. £ s.d. £ 8. d. 
Land and freehold buildings* 
— 048 2 7 548 2 7 
Leasehold buildings... 9,172 13 5 1,081 10 4 10,254 3 9 


Generating machinery and tools 
10,043 2 7 7,690 10 5 18,333 13 0 
Accumulators, motor-transformers, and regulating 


apparatus ............ 13,798 2 10 2, 165 19 1 15,964 1 11 
Maine 15,701 18 9 2,275 6 2 17,977 4 11 
Meters 2,124 3 4 751 5 1 2,875 8 5 
Electrical instruments 126 16 6 — 126 16 6 
Office furniture 149 19 9 44 7 3 185 7 0 
Cost of provisional orders and other preliminary and 

development expenses, 7,054 19 2 I 5 9 8,151 411 
Parliamentary expenses opposing other provisional 

orders .................. — 304 14 O0 304 14 0 


£58,762 16 4 15,958 0 8 74,720 17 0 
* Includes property purchased subject to mortgage of £800. 


Cr. £ s.d. 
Ordinary shares of £5 each fully paid ... .............. 46,385 0 0 
Founders’ shares of £1 each fully paid .. ... ....... ... 500 0 0 
Debentures paid up ................. eee 25,500 0 0 

£72,385 0 0 


Note.—The whole of the issue of £30,000 first mortgage deben- 
tures has now been subscribed. 


REVENUE Account YEAR ENDING Dec. 31, 1891. 


Dr. A.—To Generation of Electricity. £ s. d. £ s.d. 
Coal or other fuel, including expenses 
on the ane . 2,692 11 0 
Oil, water, cotton waste, and engine- 
room stores 866 4 O0 
Wages of men . 1,079 14 3 
Repairs, maintenance, and renewals: 
uildings, £65. 16s. 6d.; engines 
and boilers, £282. 16s. 8d. ; dyna- 
mos, £242. IIS. 8d. ; instruments, 
tools, and sundries, £30. 6s. 4d. 021 11 2 
—————— 5,260 0 5 
B.—To Distribution of Electricity. 
Wagos at out-atations, meter winding 
and readings, eto 267 7 8 
Stores used at out-stations, eto 30 15 6 
Repairs, maintenance, and renewals : 
Mains, £14. 15s. 6d. ; accumulators 
and apparatusat distributing station, 
and motor transformers, £431. 13s. 
5d.; meters on consumers’ premises, 
/ K weaves 512 11 4 
— — 810 14 6 
C. — To Rent, Rates, and Taxes. 
Rents pay able z 286 4 0 
Rates and taxes . 166 0 6 
452 4 6 


D. — To Management Expenses. 


Directors’ remuneration ......... . ...... 600 0 0 
Salaries of stafłllαu'q!eww- . . 774 17 10 
Salary or commission of collector ...... 136 5 4 
Stationery and printing 54 10 6 
General establishment charges 211 6 10 
Auditors of Comp ann 25 0 0 


E.— To Law and Parliamentary Expenses. 


LAW expenses BM A 6 8 
F.—To Special Charges. 
Insurance... nm 13 O 
Waylea ves ene 5 0 0 
— — 6113 0 
Balance, being gross profit .......................... ... 1,750 11 4 
£10,172 10 11 
Cr. £ s d. 
Sale of current (less allowances made 9,681 19 1 
Rental of meters nhanh 299 11 8 
Traveler 106 Me" 0 2 6 
Renta receivable and sundry small accounts ......... 190 17 8 
£10,172 10 11 
Dr. Ner REVENUE ACCOUNT. £ s. d. 
Interest on debentures paid and accrued to date ... 1,205 19 3 
Fees to trustees for debenture-holders ... . ............ 100 0 0 
Interest on mortgage of freehold (purchase subject 
te ß ERES o "esaet diras die 18 0 0 
Balance of suspense account written off ............... 207 9 0 
Bad debts written fl 33 64 6 8 
Balance to be carried forward to next account ... 132 0 0 
£1,817 14 11 
Cr. £ 3s. d. 
Balance from last account 67 3 7 
Balance from revenue account 1,750 11 4 
£1,817 14 11 
Dr. GENERAL BALANCE-SHEET, Dec. 31, 1891. £ s. d. 
Amount received as per capital account ..... ......... 72,385 0 0 
Bilis payable onis eL erede cs aa aa FARS 3,094 12 4 
Sundry creditors⸗⸗r ́ UU. 5, 433 16 11 
Net revenue account: balance at credit thereof 132 0 0 
£81,045 9 3 
Cr. £ s, d. 
Amount expended as per capital account.. ............ 74,720 17 0 
Stores on hand — 
(OBL öÜ 20 14 0 
111·ö;ᷣ seats FFF 18 13 5 
General stores, including work in 
progress ............ NUN 703 4 8 
— 742 12 1 
Sundry debtors for current supplied, etc., less bad 
debts deducted ................. . 4,002 2 86 
Cash at bankers : 
The London and South-Western 
Bank HT" 1,474 10 6 
Parr's Banking Company. 6 18 
Cash in hand .................... . . 30 5 6 
— ä— 1.519 17 8 
£81,045 9 3 
NEW COMPANIES REGISTERED. 
Engin 


eering Exchange, Limited.—This 8 has been 
formed, with a capital of £10,000, to provide, regulate, and main- 
tain a building, room or rooms, suitable for an engineering 
exchange in London, and to acquire, preserve, and disseminate 
useful information connected with the engineering interests 
throughout all markets. The subscribers are: Messrs. R. Bolton, 
110, enhall-street, London; A. T. Salisbury-Jones, 33, Old 
Broad-street, London; W. P. Gallwey, 82, Chelverton-road, 
Putney; J. J. Dale, 123, The Grove, Hammersmith; F. B. 
Nicholson, 9, St. Petersburg-place, Bayswater; C. W. Potter, 
Swafford-road, Twickenham, and W. J. P. Moore, 1045, Mount- 
street, Grosvenor · square. London. 


Sheffield Electric Light and Power Company, Limited. — 
This Company has been registered with a capital of £98,000, in £7 
shares, to acquire and take over as a going concern the electrical 
lighting and electrical fitting business of the Sheffield Telephone 
Exchange and Electric Light Company, Limited, to enter into an 
agreement with that company, and to carry on the business of 
electricians, mechanical engineers, suppliers of electricity, etc. 
The first subscribers are : 


J. Tasker, Crookes, Sheffield, manufacturer 
J. Gamble, Endcliffe-crescent, Sheffield, manufacturer 
G. Senior, Western- bank, Sheffield, manufacturer 
G. Franklin, Claremont, Sheffield, accoun tant 
W. Tasker, 1, Parker's- road, Sheffield, manufacturer ............ 
F. Tasker, 35, Aldred-road, Walkley, Sheffield, engineer. 
J. H. R. Tasker, Sheffield, engineer 


The number of Directors is not to be less than three, nor more than 
seven; the first being the first five 5 Qualification, 
£150; remuneration to be fixed by the I in general 
monni Solicitors, Messrs. Broomhead and Co., George-street, 


Sheffie 


bed ju pus bed pud — 
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BUSINESS NOTES. 


Western and Brasilian Telegraph Company.—The receipte 
for the week ended May 6 were £2,710. 


Eastern Extension Telegraph. — The receipts for April 
amounted to £38,824, as inst £44,729 in the corresponding 
period, showing a decrease of £5,905. 


City and South London Railway.—The receipts for the week 
ending May 8 were £802, against £695 for the same period of 
last year, or an increase of £1 The total receipts to date from 
January 1, 1892, show an increase of £1,278, as compared with 
last year. 

Consolidated Telephone Construction and Maintenanoe Com- 
pany, Limited.--The Directors recommend dividends at the rate 
of 6 per cent. on preference shares, and 1 per cent. on the ordinary 
shares, lees income tax, for the half-year ending March 31 last, 
making, with the interim dividends paid, 6 per cent. per annum on 
the preference, and £3. 10s. per cent. on the ordinary sharee for 
the year. 

Metropolitan Electric. —Sir T. Bazley, in his contention about 
depreciation at this Company's meeting, showed that he was not 
only a sensible but also a business man. The answer he got was, 
however, just what might be expected from the men who are 
running this concern, and what we foresaw would be made There 
was no depreciation made, because more money was wanted. This 
is not business; it may be finance or finesse. 


Swan United Electric Light Company, Limited. —The Directors 
of this Company have resolved to pay an ad interim dividend at 
the rate of 8 per cent. per annum, free of income tax, for the half. 
year ending 31st March, 1892, to be distributed in accordance with 
the articles of association. The dividend will be paid upon the 
register as on May 10, and the dividend warrants will be issued on 
the 31st May instant. This works out at 2s 9d. and two-thirds 
of a penny per share on the ordinary shares, and 3s. 64d. per share 
on the fully. paid shares. 


West India and Panama Telegraph Company, Limited. — 
The report of this Company for the half-year ended December 31 
states that the amount to credit of revenue is £36,141, against 
£43,978 for the corresponding half of 1890, the expenses bein 
£25,296 against £21,898, leaving a balance of £10,845, which, wit 
the amount brought forward, makes a total of £16.100. It is pro- 
posed to pay the first and second preference dividends of 6s. per 
share, and a distribution on the ordinary shares of 6d. per share, 
tax free, £2,122 being carried forward. 


Companies Registered during March.—The following elec- 
trical companies were registered during the past month : 


Corlett Electrical Engineering Company, Limited, £10 
jr - p £10,000 
Electric Cycle Syndicate, Limited, £1 shares. 3,000 
Madras Electric Tramways Company, Limited, £1 shares 100, 
Western Counties Electric Light and Power Syndicate, 
Limited, £50 shares 25,000 


Liverpool Telephones.— Tenders are required for the execu- 
tion of certain electrical work, consisting of wires and 
instrumente for about 95 miles of n communication, 
with alarm bells, and other electrical appliances required 
between Liverpool and Lake Vyrnwy, &nd between Liverpool and 
Rivington, for the Corporation of Liverpool Drawings may be 
obtained at the office of the water engineer, Mr. J. Parry, 
M. I. C. E., Munici Buildings, Liverpool. Sealed tenders must 
be addressed the Town Clerk, Municipal Buildings, Liverpool, and 
delivered at his office before 12 noon on June 7th. The person or 
persons whose tender may be accepted will be required to execute 
a contract, to be prepared by Mr, G. J. Atkinson, town clerk. 


„ % % %%% %%% %%% % %%% „ „ „% „ „% „ „ „% „„ „ „ „% „% „ 6% „ „% „„ „%„%„%„%„„% €9*9«0999 


PROVISIONAL PATENTS, 1892. 


MAx 2. 

8242. Improvements in and connected with eleotrically.pro- 
pelled vehicles. Friedrich August Haselwander, 70, 
Market-street, Manchester. (Complete specification. ) 
Improvements in carrying or supporting eleotric col- 
lectors. Michael Holroyd Smith and Thomas Perceval 
Wilson, 55, Chancery-lane, London. 
An improved globe or shade holder for electric, gas, or 
other lamps. William Howard Ingall, 37, Chancery-lane, 
London. 
Improvements in electrical circuit arrangements and 
apparatus for telegraph message signalling. Frederick 
I Hollins, Saltley House, Forest Drive, Leytonstone, 

ssex. 


8258. 
8285. 


8207. 


8268. Electrical steering gear. George Sylvester Grimston and 
Alfred Herbert Dykes, 28, Southampton-buildings, Chancery- 
lane, London. 

May 3. 
. The electrio light advertisement. John Charles Baynton 
Taylor, Paradise Cottage, Holloway, Bath. 
Improvements in incandesoent electric lamps. 
Robert Hughes, 21, Finsbury-pavement, London. 
Improvements in electricity meters. William Frederick 
Taylor, Boswell Court, Croydon, 


8367. J oh n 


. Improvements in the method of and apparatus for trans- 
forming and distributing electric currents. Friedrich 
August Haselwander, 70, Market-street, Manchester. (Com- 
plete specification. ) 

. Electrical or galvanic braces. Joseph William Paramore 
and Henry Theaker, Bank- buildings, George-street, 
Sheffield. 

. Improvements in electric incandescent lamps. Isidore 
Clifford, 61, Chancery-lane, London. 

. A new or improved holder for the globes or shades of 
electrical, gas, and other lamps. Richard George Evered, 
7, Staple.inn. 

. Improvements in driving certain machines by electro- 
motive power. Arthur Chapman, Vulcan Iron Works, 
Spencer-street, Rhodeswell-road, Limehouse, London. 

. Improvements in electric arc lamps. Carl Coerper, 45, 
Southampton-buildings, London. (Complete specification). 

May 5. 

. Improved telephone transmitter. Richard Whitehead and 
Alfred Doxey, 7, Well-road, Heeley, Sheffield. 

. Eleotric time-check, call-bell. and registering apparatus. 
Charles Miles, 6, Wells-road, Totterdown, Bristol. 

. Improvements in galvanie batteries. Walker Moseley, 
82, Montpelier-road, London. 

Electrical hose signalling apparatus. William Fowler, 
52, Chancery-lane, London. (Complete specification. ) 

. Improved electric light switch. William Edward Langdon, 
Electrical Department, Midland Railway, Derby. 

. Improvements relating to alternating-current electric 
machinery. Octave Patin, 45, Southampton-buildings, 
Chancery-lane, London 

May 6. 

. Improvements relating to the measurements of electric 
currents. Edward Howard Percy Humphreys, 39, King’s- 
road, Chelsea, London. 

. An improved electric alarm for showcases. Rudolph C. 
Kruschke, 55, Chancery-lane, London. 

. Improvements in electric mains. Thomas Tomlinson, 24, 
Southampton-buildings, Chancery-lane, London. 

. An improved holder for holding shades or globes of 
electric, gas, or other lamps. Ernest Francis Carpenter, 
37, Chancery-lane, London. 

May 7. 

. Improvements in the cores of electromagnets for motors 
and other purposes. Hanry Francis Joel, 44, Lavender- 
grove, Dalston, London. 

. Improvements in electrical fittings, such as ceiling roses 
and cut-outs. Stuart Archibald Moore, 46, Lincoln's-inn- 
fields, London. 

. Improvements in eleotrio meters. Walter Thomas Goolden 
js 55 Evershed, Woodfield Works, Harrow - road, 

ndon. 


SPEGIFICATIONS PUBLISHED. 
1891, 


6485. Dynamo-eleotrio, eto., machines. Gravier. 

6730. Dynamo-electric machines. Mordey. 

8323. Thermo-electric apparatus. Goldsmid. (Riatti.) 
9291. Electric arc lamps. Bishop. 


9734. Dynamo-electric machines. Aldred. 

10,082. Voltaic batteries. Jablochkoff. 

10,256. Electric bells. King and Mendham. 

20,864. Electro-medical coil and battery. Hodgkinson and 


Tompeitt. 
ES 1892. 
871. Electric cables. Lake. (Brooks.) 
4704. Electrio wire insulators. Lake. (Hammond.) 
4773. Mlectrical conductors. Redfern. (Bergmann.) 


4816. Electrical cables. Fairweather. (Phillips.) 
4961. Electric slide resistances. Muirhead. 


Price 
Name Paid. Wednes 
ees X 3 day 
Brush Go, seiccsiersassisaencentnrseaguewteaewnecates — 34 
IJ! EE E T — 2 
India Rubber, Gutta Percha & Telegraph Co. 10 204 
House - to-Hounseeeee eere aj 
Metropolitan Electric Supply ........ ......... ........ — 81 
London Electric Supply ........................... .... 5 1 
, . napa orae ya a iied 8j 41 
„% sivas Adescs satus, Gece winecwiamanendesueones — 83 
National Telephone eee ee ees 5 44 
Electric Construction 10 61 
Westminster Electric. — 6,4 
á Fr n 
Liverpool Electric Suppljhh . . ꝗ æ | A 34 
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NOTES. 


Bristol.— The district of St. George's, Bristol, is 
thinking of having the electric light. 


Larne.—The permanent machinery of the central 
station at Larne is being started this week. 


Southampton.—A new pier has been opened at 
Southampton and will probably be lighted by electric light. 


Niagara.—Prof. Forbes, we hear, has been visiting 
Niagara, with a view of reporting upon the proposed power 
transmission scheme. 

Blackpool.— An installation of electric light has been 
put down at the Blackpool Aquarium by Messrs. Heenan 
and Froude, of Manchester. 


Rio Janeiro.— According to the Rio News, the tele- 
phone line between Rio and San Paulo has been partly 
constructed, and, so far, works well. 


Electricity v. Cable.—The St. Louis cable tram 
system is now, after some months’ active labour, entirely 
changed to an electric traction system. 


Huddersfield.—4A clerk of works is to be appointed, at 
a salary of three guineas a week, to superintend the erection 
of the electric light station at Huddersfield. 

Wolverhampton. — We understand that Wolver- 
hampton is moving with regard to the electric light, and 
that Mr. Preece has been called in to advise. 

Exetor.— The borough surveyor of Exeter has prepared 
a long report on electric lighting of the city, which has 
been printed and circulated for the consideration of 
members. 

Walsall.—Mr. F. Brown, M. I. C. E., has been called in 
to advise and report as to the various tenders sent in, 
respecting a scheme which is to be carried out in reference 
to electric lighting. 

Harwich.—Nothing further has yet been done with 
reference to the electric lighting of Harwich, but it is 
probable that the Corporation may arrange to transfer 
their powers to a private company. 

The Engineering Exchange in Billiter-buildings 
has been opened. A dinner will be held at the London 
Tavern, Fenchurch-street, on May 25, at 6 p.m. (11s. 6d.), 
and a smoking concert is to follow. 

Barnet.— The arbitration case of Joel v. The Barnet 
Vestry is progressing to an end. Expert and other 
witnesses have been examined, and the case is adjourned 
to Monday, when possibly a decision will be made. 


Colour Photography.—<As numbers of our readers 
have been interested in Mr. Ives's colour photographs, it 
may be wellto mention that he will give a lecture before 
the Society of Arts on this subject at 8 p.m. on Wednesday 
next. 

Azores Cable.—The decree of the Portuguese Govern- 
ment has been published annulling the contract entered 
into with the British company for laying the cable to the 
Azores, and ordering the undertaking to be put up for 
public tender. 

Medical Electricity.—According to an Aberdeen 
paper, a Prof. Geismar has been curing toothache, deafness, 
and even blindness by means of electricity! He must be 
a peculiarly able manipulator of nerves, or his audience 
peculiarly credulous. 

Sophia.—A Sophia correspondent of L'Indusirie Elec- 
trigue says that the Parisian bankers Ellicott et Cie. are 
preparing to issue a loan of 6,000,000f. at 78 per cent. for 
the establishment of electric light in the municipal buildings 
and baths of Sophia. 
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Southwark.—At the meeting of the St. Saviour's 
Board of Works last week, the clerk read a letter from the 
Board of Trade, expressing their satisfaction that the 
Southwark Electric Lighting Company were in a position 
to carry out the order. 

Navy Projectiles.—The Daily News points out that 
the parliamentary returns just issued shows that the 
Admiralty have gone to foreign manufacturers for various 
requirements, amongst which are £3,000 worth of mirrors 
for electric light projectors. 


Nottingham.—The Electric Lighting Committee of 
Nottingham have decided to appoint Mr. H. Talbot to the 
position of electrical engineer to the Corporation, at a 
salary of £300 a year. Mr. Talbot has been until now the 
engineer of the Chelsea Electricity Supply Company. 


Beverley.—The owners of two large works near 
Beverley are thinking of introducing the electric light. Mr. 
Dixon, at the last meeting of the Town Council, moved 
that the price of gas be reduced 5d. per 1,000ft. from July 
next, as a timely concession, but his motion was defeated. 


London-Bordeaux Telephone.—The telephone be- 
tween Paris and Bordeaux will be in working order on 
June 1, and a special service will be instituted (says the 
Paris correspondent of the Chronicle) to transmit messages 
from the latter place and most of the large French towns 
to London. 


Training Ship.—The London School Board have voted 
the sum of £1,500 for provision of a boiler and electric 
light installation on board the training ship “ Shaftesbury,” 
on the Thames. The installation will comprise 200 lamps. 
The tenders have been invited and received, but the contract 
has not yet been settled. 


Halifax.—The committee of the House of Commons 
presided over by Mr. Leonard Courtney have passed 
unopposed a Provisional Order Confirmation Bill, which 
authorises the Corporation of Halifax to undertake the 
lighting of the borough with electricity. In due course 
this will be presented for third reading. 


Bath.—The electric light company propose to make 
certain additions to the existing machinery in their central 
station in Dorchester-street, so that a continuous 24 hours’ 
supply of light can be given from the 29th September next. 
At present the current is turned off between the hours of 
10 in the morning and 2 in the afternoon. 


Royal Society.— Among the candidates for election as 
Fellows of the Royal Society, we understand, are the 
names of Prof. J. Fleming, of the University College, and 
Lieut.-Colonel Armstrong, formerly assistant-instructor in 
submarine mining and electricity, and inspector of sub- 
marine defences, military porte, and coaling stations since 
1884. 


Berly’s Electrical Directory, 1892.—We have 
received the new edition of this admirable directory from 
the new proprietors, Messrs. Alabaster, Gatehouse, and 
Co. This is the eleventh annual publication, and has been 
thoroughly revised. The price is reduced to 4s. We 
hope to deal at greater length with this volume in our 
next issue. 


Bristol Channel.—The Trinity House authorities 
have communicated to the Bristol Docks Board their 
intention to carry out a scheme for the better lighting of 
the channel. There will be new lights at Black Nore 
Point, and a new lighthouse on the Foreland, and another 
light vessel eastward of the Nash lights, one of which is to 
be abolished. 

Dundee.—We give elsewhere Prof. Kennedy’s report 
on the proposed scheme for the electric lighting of Dundee 
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on the three-wire continuous-current system with accumu- 
lators. On Tuesday the Gas Commission adopted this 
report, and it was resolved to take in contracts for boilers, 
steam piping, steam engines, dynamo machines, batteries, 
and street mains. The work will be gone on with without 
delay. 


Mansion Lighting.—Messrs. Drake and Gorham are 
adding Rookwood, Llandaff, the residence of Colonel Sir 
Edward Hill, K.C.B., M.P., to their long list of country 
house installations. The motive power will be an Otto gas 
engine driving an eight-unit dynamo, which will supply 
current for charging a battery, and also for working a large 
pump. The installation is to be at work by the beginning 
of July. 

H.M.S. *Resolution,"—4A new battleship, built by 
Palmer's Shipbuilding and Iron Company, will be launched 
next week at Jarrow. The Resolution," as the ship is to 
be christened, will be lighted throughout by electricity, 
with an installation of about 700 electric lamps, and will 
also be equipped with four electric search-lights of 25,000 
c.p, each of which will be worked by dynamos under 
protection. 


Books Received.—We have to acknowledge receipt 
of the following—viz., “The Wire and the Wave: a Tale 
of the Submarine Telegraph," by J. Munro, published by 
the Religious Tract Society, 56, Paternoster-row; and 
*'The Art of Teaching and Studying Languages," by 
Francois Gouin, translated from the French by Howard 
Swan and Victor Bétis ; London : Geo. Philips and Son, 32, 
Fleet-street. 

Hull.—The contract from the Hull Corporation for the 
construction and laying of electric mains in the streets in the 
prescribed area has been awarded to Messrs. Crompton 
and Co., Limited. The tender comes to over £8,000. 


The work will be commenced at once, and Mr. B. H. | 


Jenkinson, who has lately completed the Southampton 
mains, has the carrying out of the contract on behalf of 
Messrs. Crompton. 


Typewriters in Post Offices. We recently mentioned 
the very great extension in the use of typewriters for the 
telegraph operators in the American post offices. We hear 
that a similar extension is taking place in the British post 
offices, and that already considerable numbers of type- 
writers are in use, With the perfection of the telephonic 


telegram system the use of typewriters will tend to become | 


universal in the telegraph offices. 


Switchboard for Glasgow,—Tenders are invited for 
providing and eracting a switchboard, with connections, at 
the Glasgow central electric lighting station, for the Glasgow 
Gas and Electric Lighting Committee. Plans and specifica- 
tions may be seen and forms of tender obtained on applica- 
tion to Prof. Kennedy, 19, Little Queen-street, West- 
minster. Sealed offers will be received by Mr. J. D. 
Marwick, town clerk, City Chambers, George-street, 
Glasgow, up to 24th inst. 


Guildford.—The Guildford Town Council have had 
before them the question of carrying out the public lighting 
of their town by electricity. The lease of the Guildford 
Mill expires shortly and is advertised by the Poyle 
Trustees, to whom the mill belongs. If the Town Council 
think of utilising their water power, the matter must be 
therefore settled at once. The Corporation, who have the 
welfare of their town much at heart, are determined to 
give full consideration to the project, 


Waste Products.—Mr. Wigham Richardson states 
that Mr. Mond (of Brunner, Mond, and Co.), who leads 
the smoke from his chimneys into a waterspray chamber, 


obtains four tons of sulphate of ammonia for every 125 
tons of coal burnt. The waste product of this amount of 
coal is worth somewhere about £50. If results such as 
these can be practically obtained, the waterspray condenser 
might prove just as useful an adjunct to electrical engineers 
as a similar arrangement has proved to gas engineers. 


Board of Trade Laboratory.—The Board of Trade 
experts have been working with assiduity at their task of 
determining with accuracy, on their standard ampere- 
balance, the exact weight of the attractive force under 
stipulated conditions of one ampere. This weight, when 
settled, will be adopted as the legal unit, and we under- 
stand that they have, after several very careful experi- 
ments, come within exceedingly small mathematical limits 
of the desired accuracy. The published results, we fancy, 
may be expected before very long. 

Electric Light in the Vatican.—4A project is on 
foot for lighting the Pope's private chapel, and, indeed, the 
whole of the Vatican, with incandescent lamps. His 
Holiness has not yet sanctioned the innovation, but has it 
under consideration. There are not wanting vigorous 
and powerful opponents to the scheme, which, on the 
other hand, has the support of several high ecclesiastics, 
who fail to see why the Vatican should not advance 
with the times in this respect, more especialy as the 
offices of the Pope are already fitted with the telephone. 


Blackburn. It is rather astonishing in a town the 


| size of Blackburn to find it reported that the prospective 


use of the electric light is inconsiderable. Yet such is the 
result reported by the Corporation, who have undertaken a 
canvass of the principal tradesmen in the centre of the 
town. A very moderate demand was reported, and it is 
thought improbable that the Corporation will undertake 
thelight. It will, therefore, be open to any private com- 
pany to tap this source of revenue after August, if they so 
desire, and it is not likely the opportunity will be allowed 
to pass. 

Silent Fans.—The Duke of Edinburgh in his recent 
speech stated his admiration for electric fans, but said those 
he had seen were far too noisy. The Keys' Electric Com- 
pany, in reference to our note on this subject, write to say 
they have a whole series of electric fans running at their 
showrooms, in Charing Cross-road, from the smallest size 
up to 4h,.p. These can be seen and felt, but not heard 
they are absolutely silent. The Czar of Russia should be 
induced to change his system of fans on board his yacht, 
80 that the Duke might recommend the wares without fear 
of distressful noise. 

Electric Poles.—The writer of the series of articles on 


electric traction in the Glasgow Herald mentions that a very 
useful and comparatively elegant design of standard pole 


| has just been introduced into this country in the shape of 
| the American Milleken patent pole. 


It is of open iron- 
work, and looks rather well. It can be fitted with long 
brackets of light design, and altogether looks a good thing. 
A description and illustrations of the pole are given in a 
recent number of the Tramway and Railway World, and 


| Messrs. Dick, Kerr, and Co., London and Kilmarnock, are 


the British manufacturers. 
Bradford Tramways.—The electric car at Bradford, 


| which is to be run a few weeks experimentally, began 


carrying passengers at penny fares on Monday. The 
publie at first were distrustful, only 187 paying passengers 
venturing. Since then patronage has been greater. The 
object of the experiment has been to demonstrate the 
possibility of running on such gradients, and to determine 
the cost of running. The enquiry is being carried ont 
with a view to the adoption of electric traction on the 
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Wakefield road tram lines. The low limit of the Board of 


Trade, four miles an hour, is maintained with the greatest 
ease. 


Willesden.—At their last meeting the Willesden Local 
Board received a large deputation as the result of the meet- 
ing reported last week. Mr. Beavis, as spokesman, read a 
speech complaining of the excessive charges of the gas 
company, and advocated the public supply of electric light 
by the Local Board. Mr. Beavis doubted the power of the 
River Brent for use with a turbine, as suggested at the 
meeting. He was asked for a copy of his address for the 
consideration of the Board, and promised to supply this. 
The chairman said the Local Board were already considering 
the question of electric light, and were not in favour of 
granting powers to a company. 


Station Indicator.—We are told that a simple indi- 
cator for showing the names of stations in trains has been 
worked out by two of the inspectors of the Local Govern- 
ment Board. Hitherto the difficulty in the way of adoption 
of such an arrangement has been the expense. It is under- 
stood that the simplicity of the design obviates this objec- 
tion, and the cost of manufacture being only a few shillings 
each. The indicators are worked with six dry cells, and the 
name of the next stopping place is indicated in every 
compartment. The inventors are Messrs. Brydone and 
Chattaway. If proved practical, this invention ought cer- 
tainly to come into extensive use. 


Telephonic Telegrams.—A name will soon be 
wanted to express a telegram sent by telephone. The 
thing itself is within measurable distance. The Post- 
master-General last Friday had an interview with a 
deputation from the Associated Chambers of Commerce, 
and stated that as to the Government management and 
control of telephones, the experience of the United States 
showed that efficiency and success were not dependent 
upon the condition of the general adoption of underground 
cables, but the increased general powers about to be sought 
in a Bill by the Government would doubtless lead to an 
improvement of the telephonic service. 


Isle of Man Exhibition.—4A vast number of business 
men from Yorkshire and Lancashire take their summer 
holidays in the Isle of Man, and we suppose it is the con- 
sideration of this that has led to the idea of holding an 
exhibition in Douglas from July to September. The build- 
ings and ground will be lighted by electricity, and an 
additional reason is given for exhibition as it is (until now) 
the only exhibition organised in Great Britain for 1892. 
Section 16 is devoted to electrical engineering. The 
manager is Mr. Henry W. Pearson, Belle Vue, Douglas, 
Isle of Man. The steamers from Barrow and Liverpool 
are claimed as literally the swiftest vessels afloat. 


Electric Welding and Eyesight.—A note has been 
going round the technical press, stating that cases of loss of 
eyesight have been met with in the Benardos system of 
olectric welding. We have written to Messrs. Lloyd and 
Lloyd with reference to this point, and they inform us that 
they do not know of any case, either in this country or 
elsewhere, of blue glasses being used by the licensees of 
the Benardos process for the protection of the eyesight of the 
welders. Their own experience and that of their licensees, 
extending now over several years, does not include one case 
of injury to eyesight. Of course the glasses should be 
properly selected in colour and density for the purpose. 


Cambridge.—With regard to the electric lighting of 
Cambridge, order is being gradually evolved from chaos. 
It will be remembered that Prof. Garnett was appointed 
»onsulting electrical engineer in May, 1891, and on May 17 
last the Town Council decided not to proceed with the 


work, and to hand over the powers contained iu the pro- 
visional orders to a company. To recompense Prof. 
Garnett for his work the Council have voted that he be 
offered 100 guineas, such amount to include travelling and 
other incidental expenses, while at the same meeting they 
adopted the report of the committee for the erection of an 
electric light station in Thompson’s-lane by the Cambridge 
Electric Supply Company. 


Electric Fans at Vienna.—The ventilation of the 
theatre in the Musical and Dramatic Exhibition at Vienna 
has been carried out by the Blackman Ventilating Company, 
Limited, 63, Fore-stroet, London, E.C., by means of a 
Blackman fan, 72in. diameter, driven by belt from a 
motor, and blowing in fresh air under all parts of the 
ground floor. The impure air is removed by eight electric 
Blackmans, distributed in various parts of the house; the 
current driving these fans is at a pressure of 150 volts, and 
at the opening of the exhibition on Saturday last, Mr. 
Watel, the company’s engineer, and the inventor of the 
electric Blackman, had the honour of being presented to 
the Emperor during his inspection of the building. 


Units and Newspaper Electricity.—Mr. Preece's 
lecture at West Hampstead was very well attended, many hav- 
ing to be refused admittance, but not all understood even the 
simple technical torms used. A Hampstead paper speaks 
about people in the future “ paying for electricity not by 
the number of ‘ bolts,’ but by a combination of them termed 
‘wats’”; and further on it says “a kettle will boil with 
100 ‘bolts’ of electric light.” It was Mr. Preece, we 
believe, who proposed the bot and other names for the 
unit of supply ; but the above examples are quite sufficient 
to show the difficulty of the public in understanding even 
the best-known technical terms when these convey no 
distinct meaning other than that arbitrarily associated with 
them. 


Telephone Charges at Sheffield.—The National 
Telephone Company, whose recent revised scale of charges 
for Sheffield led to great indignation on the part of their 
subscribers, have now submitted a fresh tariff which they 
hope will conciliate their customers. They propose to 
charge £8 per annum for the mile and a half radius, £10 for 
the two-mile radius, and an additional £2. 10s. for every 
half mile beyond this limit; and £7 for private houses 
within the two-mile radius. The Subscribers’ Committee 
had these proposals before them on Wednesday, but have 
not signified approval or disapproval, Mr. A. R. Bennett, 
on behalf of the New Telephone Company, attended, and 
stated the rates, which are very low, upon which his com- 
pany were prepared to commence an exchange in Sheffield. 


Electricity at the Opera.-—Two innovations were 
observed by those who attended the brilliant opening of 
the season of the Royal Italian Opera on Monday, says the 
Daily News. In the first place, a theatrophone was hung at 
the side of the prompter’s box, communicating with the 
manager's room, and enabling Sir A. Harris to hear what is 
going on upon the stage even while ho is transacting 
business in his private sanctum ; and in the second place, 
incandescent electric lamps, placed in half the chandeliers 
on the first two circles, replaced the wax candles which 
from time immemorial have been used at Covent Garden 
during the grand season. At present the remainder of the 
chandeliers are lit by gas, but as the season advances it is 
hoped that the hotter illuminant will be entirely dispensed 
with. 

Electrical Art Fittings.—A new departure in the 
field of art applied to electric incandescent lamp fittings 
has been introduced by Messrs. John Davis and Son, of 
118, Newgate-street, London, who are the sole agents for 
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the beautiful productions to which we call our readers’ 
attention. The electroliers, wall brackets, table lamps, 
cornice sprays, and other fittings are composed of floral 
decorations, produced in natural tinte, the flowers and 
leaves being artistically enamelled upon metal. The designs, 
of which there are many hundreds, vie with each other in 
elegance and artistic merit. These fittings may be considered 
as unique and are admirably adapted for drawing and 
dining rooms, theatres, and other artistically-fitted rooms. 
We understand specimens may be inspected at the offices 
of Mesers. Davis, in Newgate-street. 

A Rival Illuminant.—The absence of orange rays in 
the electric arc has made inventors turn to other sources of 
light to procure a thoroughly satisfactory lighthouse illumi- 
nant. The latest is by a German inventor, who drives 
air through pumice-stone impregnated with benzene, and 
then through fine magnesium powder, which is forced 
upwards by the benzene gas through a nozzle. A light of 
400,000 c.p. is said to be obtained. The apparatus goes 
into a small space, and, if the claims are correct, the light 
may form a powerful rival to the electric arc for coast 
service. Whether any illuminant will ever be able to oust 
the electric light is extremely doubtful, but there is 
certainly a requirement to be fulfilled in the greater 
piercing power needed in fogs, and the subject of the 
proper treatment of the arc for this purpose is well worthy 
the study of some of our theoretical experimentalists. 


Electric Light on the Battlefield. —4A Gratz tele- 
gram to Reuter on Tuesday says: Last night a new experi- 
ment of great interest was carried out here. The difficulty 
of searching for the wounded on the night after a great 
battle has been one which has long occupied the attention 
of military reformers, and the Army Medical Service in 
Austria has determined to try how far the electric light 
may be utilised for this humane end. It has been found 
that powerful search-lights with reflectors are very effective 
on open ground, but in cases where the battle has raged 
over a wide extent of country, or where the fighting has 
occurred amid woods and brushwood, such luminants are 
not of much use. Hence it was resolved to experiment 
with the electric light in a new form. The men of the 
Army Medical Service were sent out last night with 
portable electrical lanterns, which were fed by accumulators 
contained in their knapsacks. The experiment was fairly 
successful, and it is likely to be repeated.” 

Nelson.—A Local Government Board enquiry was held 
at the Nelson Town Hall on Tuesday with regard to an 
application made by the Corporation for powers to borrow 
£10,000 for the purpose of electric lighting. The town 
clerk, in his statement, said the main object of the Gas 
Committee in deciding to work an electric light installation 
was to use up all the waste heaps from the furnaces of the 
gas works. Alderman Hartley, the chairman of the Gas 
Committee, said they proposed to work the electric light 
scheme from the gas works. A 60-h.p. steam engine would 
be used, and they would put down one 600 16-c.p. light 
dynamo. The scheme provided for the laying down of 
cables from the gas works, and the mains would be of 
sufficient capacity to supply double the light now used. 
The Council had already entered into an agreement with a 
number of tradesmen for nearly 500 lights to be supplied 
for three years. Mr. William Foster, the gas manager, said 
the plans were suitable for the present requirements of 
Nelson. 

Omnibus Lighting.—The electric light, among other 
conquests, is gradually making its way for use in the 
lighting of omnibuses in London. We recently reported 
the use of the Bristól pocket lamp for the inspectors on the 

idon General Omnibus Company’s service. The lighting 


of the buses themselves was not touched in that experi- 
ment, but we learn that this question is now being dealt 
with in a practical manner. The lighting of the omnibuses, 
at any rate of the great lines, is in the hands of Mr. J. 
Willing, jun., of 125, Strand—not the same firm, by-the- 
bye, as the advertisement contractors. Recently after 
trials of several systems, the lithanode cells of the Mining 
and General Electric Company have been selected, and the 
work of experimenting and fitting up several omnibuses 
has been carried out by Mr. Willing, under the superin- 
tendence of Mr. Thomas Hymns. Two or three 'buses are 
already running continually fitted with the electric light, 
and the company express themselves exceedingly pleased 
with the result. The lamps have already proved so 
successful, although as yet no special arrangementa have 
been made for charging and changing the batteries, that it 
is expected the system will at once be largely extended. 


Midland Railway Installation.—The directors of 
the Midland Railway Company, in determining upon the 
establishment of the large installation of electric light at 
Derby recently mentioned, have been influenced mainly by 
the desire to improve the hygienic conditions under which 
large numbers of their staff have to work, frequently till 
late hours in the night. Mr. W. Laugdon, who has the 
electrical engineering department of the Midland Railway 
under his care, informs us tbat they are laying down 
lighting installations in the goods yards and warehouses 
at Lawley-street, Birmingham ; Hunslet, Leeds; and the 
Wicker-yard at Sheffield. They have already established 
similar installations at the new goods depót at Worcester 
Wharf, Birmingham, and at Somers Town, London, and 
also at Bradford. At Bradford the lighting of the station and 
hotel as wellas offices and refreshment-rooms, is entirely 
effected by electrical energy. The hotel at St. Pancras, as 
also the Adelphi Hotel at Liverpool, is also lighted 
throughout in a similar manner. When the whole of the 
arc lighting installations are in operation, which will 
probably be the case towards the autumn of the present 
year, the Midland Railway Company will have about 1,000 
lights running. The Thomson-Houston system is that used 
throughout for arc lighting work. 


Electric Bicycles.—One of the questions an electrical 
engineer is most troubled with amongst his non-technical 
friends is, when may they expect to see electricity applied 
to a bicycle or tricycle. Some little timeago Mr. Vaughan 
Sherrin, of Ramsgate, tackled this problem ; and with a 
primary battery of peculiar construction, which generated 
its own oxygen in the solution, and earned the encomiums 
of Prof. S. P. Thompson, he constructed a bicycle which 
would, it was stated, run for 50 miles or so in nine hours 
ata cost of eighteenpence. At a demonstration of this 
battery in the City-road we had an opportunity of riding 
in an electric bath chair, which wobbled its way somewhat 
noisily up hill and down dale in a sedate and novel fashion. 
Electric tricycles were promised at £30 complete, but we 
have not seen them yet, though they may come. Mean- 
while, another inventor, Mr. Graffiny, we see from a note 
in a Folkestone paper, has busied himself with the same 
fascinating problem, and has produced, so it is said, an 
electric bicycle that can do the trip from Land’s End to 
John O'Groats House without stopping to have its 
batteries refilled. The weight of these when filled with 
liquid is 441b. ; including this apparatus for motive power, 
the machine then weighs 155lb. "The public would like to 
see this electric bicycle at the next Stanley show. It is to 
be hoped experience will not prove the problem still un- 
solved. We see that the financial papers announce that a 
small company is to be brought out with a capital of £3,000 
for the manufacture of electric cycles. 
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Aberdeen.—Prof. Kennedy, who was asked by the Gas 
Committee of the Aberdeen Town Council to report upon 
the introduction of a system of electricity, visited that city 


last Saturday, and inspected the areas under the Electric | 


Lighting Bill. He paid a visit also to the gas works and 
other likely sites for the erection of installation apparatus 
in connection with the proposed scheme, afterwards meeting 
the Gas Committee and having a general conversation with 
them on the subject. Bailie M’Kenzie, convener, presided. 
Prof. Kennedy, in the course of his remarks, said he was 
distinctly of opinion that the Corporation should keep 
the matter of supplying electricity in their own hands, 
and that he had no doubt whatever that they could both 
make and sell it at a profit, if desired; but that as no 
profit was desired by the Corporation, they should be able, 
in his opinion, to supply it at leas than the maximum price 
provided by the Bill, which-was 9d. per unit. He further 
stated that he had little doubt the proprietors of the 


principal shops would at once take the electric light, seeing | 


that it was much cleaner and purer than gas, if the installa- 
tion were but once made. 


to supply electricity at a rate not more than twice the 
cost of gas, and that, if a large quantity was taken, 
it might be produced at a figure even less. He 
stated that he was likely to recommend the low-tension 
three-wire system, the same as proposed for Glasgow, 
the two cities being so much alike. Prof. Kennedy 
answered a number of questions in the course of the 
discussion, and it was arranged that he should prepare and 
send in an exhaustive report upon the whole subject, 
including a statement as to the site he would recommend, 
the system of distribution he would propose, the area which 
he suggests the Corporation should start with, and an 
estimate of the cost of distribution. 


Manchester.—Mr. S. J. Smith, one of the inspectors 
of the Local Government Board, held an enquiry on 
Tuesday at Manchester into the application of the Town 
Council to borrow the sum of £150,000 for the purposes of 
electric lighting and £12,000 for providing a public 
library for the Openshaw district. Sir John Harwood, 
called upon to give evidence, said the Corporation had had 
the question of electric lighting under consideration for the 
last 10 years at least. He and two other members of the 
Corporation reported on the electric lighting of the Paris 
Exhibition, and almost every year since then the Council 
had looked at the matter to see if they considered the time 
was ripe for an installation in Manchester. Nearly every 
part of England in which electric lighting was going on 
had been visited. In the year 1890 a provisional order 
was obtained from the Board of Trade and confirmed by 
Parliament. Since the provisional order was obtained 
very great pains had been taken with the view of securing 
that the best possible system should be adopted, advice 
having been obtained from the most eminent electrical 
engineers in the country. Dr. Jobn Hopkinson had been 
employed by the Corporation to carry out the work. He 
himself thought that the money now applied for was little 


£200,000. The site which had been secured for the 
generating station was a ground in Dickenson-street, near 
Portland-street, which had been occupied for many years 
by the Paving Committee of the Corporation. The station 
would be near its work, and the site was regarded as other- 
wise suitable. The contracts which had been already let, 
and others which would be let shortly, amounted to 
£78,000. The Inspector: And that is the first instalment 
only, I suppose. You will have to go on again when that 
is spent ! Sir John Harwood said that was so. Already 


Roughly, and without going | 
into detail, he believed the Corporation would be able | 


enquiries for the light had been received from persons 
outside the compulsory area, Of course, they were not 
seeking to make a profit out of the scheme in any way. 
They were only seeking to develop the resources of the 
city. There was no opposition to the application. 


York,—A special meeting of the York City Council 
was held on Tuesday (Alderman Sir Joseph Terry occupying 
the chair) to receive and consider a report of the Streets 
and Buildings Committee (acting as the Electric Lighting 
Committee) recommending that the Council proceed to 
exercise the powers conferred upon them by the York 
Electric Lighting Order, 1890 ; that application be made to 
the Local Government Board for sanction to borrow 
£15,000 for electric lighting purposes ; and that tenders be 
invited for the execution of the work and the supply of 
plant necessary. The report recommended that the Council 
undertake the electric lighting of the city, but that before 
adopting any scheme for the electric lighting of the city the 
Council assure themselves that it can be extended so as to 
form a complete scheme, providing an installation capable of 
effectively lighting the whole area of the city, and, further, 
that the electric supply station be erected on a suitable 


site on the Foss Islands, the property of the Corporation. 


Mr. H. V. Scott moved the reception of the report. Mr. 


|R. E. Crompton, whom the committee recommended 


should ‘be retained as electrical engineer to the Corpora- 
tion during the execution of the works, stated, in 
answer to questions, that Liverpool had paid a dividend 
on the electric lighting for some years of about 4 or 
5 per cent. The St. James’s Company, London, paid 
10 per cent., and the Metropolitan Company had paid 2 
per cent. The best criterion for York was the case of 
Bradford. That town had borrowed money, had been 
working for two years, paid the interest, and had a 
balance to the good. It had been entirely managed by a 
committee, who were so hopeful of success that they pro- 
posed to extend the electric light over the whole town. 
The longer the light was used per day the cheaper would 
be the rate. He was informed that the burning 
hours of York and Bradford would be about the 
same. The report having been received, Mr. Scott 
then moved its adoption, and remarked that it was 
idle for anybody to shut their eyes to the enormous 
advantage of the electric light as an illuminant as com- 
pared with gas. He would not give an opinion as to 
whether high or low tension was the best. The Council 


‘would be under the Board of Trade, and they would see 


that whatever system was adopted they would have such 
safeguards as would render the system beneficial to the 
mode of lighting. Mr. Purnell seconded the motion. 
Alderman Coning moved that the report be referred back 
to the committee for the purpose of getting information 
as to the terms upon which contracting companies can 
distribute the electric light to the citizens, and that no 
decision be come to until such terms be reported to the 
Council. Mr. Procter seconded the amendment, and 
argued that as only 42 persons had promised to take the 


light it was not fair to saddle the remainder of the citizens 
enough, and that it would have been better to borrow | 


with the cost. At present electric lighting was in its 
infancy, and it was not for corporations to experiment 
with the ratepayers money. After considerable discussion 
as to the advisability of allowing a private company to 


| undertake tbe lighting of the city for a number of years, 


Mr. Crompton said electricity can be sold as cheaply as 
gas if produced on as large a scale, but that could not be 
expected for some years. The amendment was then put 
to the vote, when 8 voted for, 15 against, and 5 remained 
neutral The original motion adopting the report of the 
committee was then carried by a large majority. 
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THE CRYSTAL PALACE EXHIBITION. 


THE PILKINGTON-WHITE METER. 
BY W. J. HAMMER. 


Of the making of electrical meters there seems to be no 
end. One of the most interesting types which has just 
been brought to the notice of the public is a meter shown 
at the present time at Stand 62 in the Crystal Palace 


Fic. 1. 


Electrical Exhibition. It is the invention of Messrs. H. M. 
Pilkington and R. S. White, of Brooklyn, U.S.A. These 
gentlemen have been for years working in connection with 
the meter departments of the various Edison companies in 
America, and have themselves constructed a large number 
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of meters, of which the one referred to in this article is the 
final result. It has been brought to the attention of the 
principal electrical engineers and companies in America, 
and been very highly spoken of. It possesses the 
advantages of simplicity in construction, economy 
^ first cost, and in its operation, and compactness 
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and portability. It gives a reading direct in ampere- 
hours, and can be sealed up as demanded by the 
Board of Trade, requiring attention but once a month; is 
suitable for any currents, alternating or continuous; intro- 
duces no drop upon the line ; requires no electrical power 


to operate it; is not affected by short circuits, and being 


thoroughly encased in iron is ensured the freedom from 
outside influence ; it needs no temperature corrections, and 
when in use upon continuous currents it may be reversed, 
as frequently practised, without affecting the reading. The 
one shown at the Crystal Palace has a capacity of five 


Fic. 2. 


amperes, although they are made of any capacity desired, 
one standard size of case being used for all capacities. This 
meter has been patented in the United States, Canada, 
Great Britain, Germany, France, and Belgium. It has already 
been shown to a number of prominent electrical engineers 
in this country and met with their approval. The inventors 


have N the simplest and best-known elements in 
use. Millions of clocks in daily use bear their own 
testimony to their reliability. A gravity ammeter con- 
structed upon a solenoid principle, with a very fine core of 
soft iron, has been extensively used, especially in the United 
States, and its simplicity and efficiency are so well known 
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as to need no further explanation here, and the aim of the. 


inventors of this meter has been to form a reliable 
mechanical connection between these elements with as little 
complication as possible. 

In the accompanying illustrations Fig. 1 shows a front 
view of the mechanism, and Fig. 2 a side view, whilst 
Figs. 3 and 4 show the meter as it actually appears. A 
40-day clock in a dust-proof case drives by gear, G, and 
pinion, F, the disc, E, which carries curved pins and D, 
which disc is mounted on a phosphor bronze shaft centred 
at Mand MI, Fig. 2. At B is an ammeter solenoid ; swing- 
ing from centres A is its light soft iron core, carrying at C 
a fixed bracket, at the outer end of which is freely pivoted 
a light lever. This lever is forked at the upper end to 
embrace the steady pin, K, and has a pawl, J, engaging the 
ratchet wheel, I, of a dial train. The action is as follows : 
The movement is wound by removable crank key, H, and 
for 40 days turns disc E around at the rate of five turns an 
hour. In this disc is set a pin for each half ampere of the 
meter's capacity, making in this case 10 pins. These are 
of various lengths, corresponding to the calibration of the 
instrument. When, say, half an ampere is passing on the 
coil, B, the ammeter moves and carries the lever to a posi- 
tion where it will be struck by the first pin, D, Fig. 2, once 
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of Woodfield Works, Westbourne Park. The illustration 
belongs to the series of articles by Mr. R. W. Weeks on 
the continuous-current dynamos at the Palace. The par- 
ticulars and sizes are referred to on page 366, April 15th. 

The exhibit of Messrs. Laing, Wharton, and Down, 
in the Entertainment Court, is one which attracts consider- 
able attention. In the first place, it is self-contained, 
having a large space to itself, comprising a complete set of 
electric lighting apparatus—engine, dynamos, and motors, 
lamps and heating utensils—and further, being coupled 
with distinctly one of the most artistic shows of electric 
fittings—tables arranged by Messrs. Phillips, the glass and 
porcelain ware decorators, of Oxford-street. Besides this 
they have some magnificent specimens of their own pro- 
duction of chandeliers lighted and suspended from the 
ceiling, and two large cases filled with luxurious examples 
of electric light fittings, as used by Messrs. Laing, Wharton, 
and Down themselves in their many installations for houses 
in the West-end. 

The power for supplying current to these lamps is 
obtained from a fine specimen of the Otto gas engine, high- 
speed, of nine nominal horse-power. This drives by link 
belting one of the iron-clad dynamos of a make well known 
to electrical engineers who visited Frankfort, which Messrs. 
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Goolden and Co.'s Dynamo. 


in every revolution of disc E. For every additional half- 
i ole the arm will move over further, and another pin 
will come into action, until at five amperes the full number 
come into play. It will be readily seen that the lever, by 
being pivoted on bracket, C, and guided at centre, K, forms 
an integral part of the ammeter core, at the same time 
possessing its own plane of rotation at right angles 
to the latter. Therefore, when the pin D, moving to 
the left, carries the lower end of the lever in the 
same direction, the upper end, by pawl, J, advances the 
ratched wheel, I, a distance of one tooth, then D releases 
the lever and it drops by gravity into position to engage 
the next pin. Thus, at five amperes, the lever will transmit 
to the wheel 10 impulses per revolution of disc, or 50 per 
hour. This wheel has 100 teeth, and is geared even with 
the unit's dial, so 50 impulses mean half a revolution of 
unit's dial, or five ampere-hours. The lever being retained 
only a few seconds by each pin, is always ready to take up 
a new position as the load 1s varied. Supposing the load 
to drop to one ampere the ammeter falls back, and two pins 
will only engage the lever, recording thereby 10 teeth in an 
hour, or one ampere per hour. 


The accompanying illustration shows the Goolden 
dynamo, manufactured by Messrs. W. T. Goolden and Co., 


Laing, Wharton,and Down use in their installations and have 
christened the Special" dynamo. The running of the 

engine on full load is very steady, and the even motion 
of the heavy link belt is a pleasure to the eyes of an 
engineer in comparison to some of the others. The 
dynamo gives 120 amperes at 100 volts, though, as a 
rule, 90 amperes is the output at the Exhibition. This 
supplies the lamps in the court and part of the 
electroliers, and it is interesting to note that all the 
lamps are 8 c.p, showing the suitability of this size of 
lamp when properly installed for indoor illumination. 
Looking round amongst the fittings we see a handsome 
electrolier which once belonged to tbe Princess of Wales 
and was hung in Marlborough House, but which was 
exchanged when the decorations were altered. Another 
richly-wrought and chased electrolier hung opposite it is a 
reproduction of one of the ormolu chandeliers used by the 
Queen at Windsor Castle—a massive and ornate pendant 
that well accords with the warm glow of the light. Another 
pendant, glittering with a double radiance, is a cut-glass 
electrolier fitted withsome scores of lamps, whose lights shine 
and sparkle with prismatic colours amongst the glass. This 
pendant alone cost over 200 guineas, and would make 
& fine ball-room centre-piece. In one corner is a wrought- 
iron fanciful pendant, suitable for a large ancestral hall, 
fitted with deeply cut-glass reflector ; and other brackets of 
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aluminium and copper are specimens of a style of fitting 

which the firm have made a speciality. A type of standard 
first introduced, we believe, b then. is the employment 
of rosy-tinted sea-shells as shade for the incandescent 
globe. The shell is neatly mounted on pivots, and 
by a simple movement can be made to give either 
a soft general light or a more brilliant direct light 
for reading, or, again, an upward reflected light for 
a picture. Speaking of picture lamps, we ought to 
refer to a simple arrangement for a gallery or picture 
which Messrs. Laing, Wharton, and Down use in the 
shape of a polished shell of nickel, Joss the size of an ordi- 
nary lamp, which half encircles the lamp closely, and throws 
a brilliant light on the picture or engraving. Several of 
these are shown, and give a very good effect with simple 
and unobtrusive lamp brackets. Another large electrolier 
in the opposite corner gives a soft opalescent light from 
eight or ten dropping lamps hung in globes of iridescent 
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glass, and still another illustrates the now fashionable 
method of using imitation candles with elongated and 
twisted lamps as the candle flames. This innovation, again, 
we believe, was first due to the initiative of this firm. 

A noticeable lamp, which would evidently well suit a 
large mansion hall, is made of one of the ancient stage 
coach lamps, delicately wrought and furbished as was the 
wont in days of yore ; this has been filled with bevelled plate 
glass and backed with mirrors, and the strong lamp within 
casts a light which is à peculiar mixture of the new and 
the quaint. Other examples of the same combination, but 
more beautiful, are some richly-chased flamboyant brackets 
of the Old French style. These, denuded of their ancient 
lights, the candles, are fitted with delicate glass shades and 
electric lamps, and become a fit appurtenance for the palace 
of a queen. Connected to one lamp a little further on we 
see a cigar-lighter, and to another a flat-iron, heated elec- 
trically. For table decorations a special provision has 
been made: two tubes full of parallel wires are let flush 
into the table, and can be covered with the damask table- 


Laing, Wharton, and Down's 60-light Ship Set. 
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cloth. Two contacts, each with three fine needle pointa, 
are pierced through the cloth, making good contact to the 
set of fairy-lamps hidden in a basket of flowers as decora- 
tion to the dining-table. 

The show-cases zontain many examples of the decorative 
use of fancy silk shades for the electric light, and some quite 
exquisite colour harmonies for drawing-room and boudoir 
are the result. A ceiling pendant in which a silk shade is 
used to go close to the ceiling with the lamps inside, soften- 
ing the light of the lamps, is very successful, and various 
adaptations of oil standards richly wrought and fitted with 
electric holders, together with art vases mounted for the 
same purpose, are delightful variations from the ordinary 
fittings. Many of these are fitted with imitation candles in 
a simple way: two stout wires project upwards and bear 
on the top a small Edison screw socket, over this is slipped 
a white sleeve (the imitation candle), and the little flame- 
like frosted lamp is then acrewed on the top, making a simple 
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and easy junction. A movable bracket for use on a piano 
is of a type much appreciated by those musicians who 
are happy enough to have the electric light installed. 
A heavy weight at one end acts as a kind of base to keep 
the fitting in place. This weight is covered with an 
artistic brass exterior, and the bracket projecting there- 
from furnished with a delicate silk shade, and this can be 
placed at any convenient position on the piano or the 
mantelpiece, connected to a wall socket by a flexible wire. 
A fine pair of bronzes, representing Mercury and Diana 
holding electric lights, are also shown, and in the side office, 
which is tastefully decorated with old engravings, a cut- 
glass pendant sheds an evenly-distributed light. In this 
office is fitted a set of Ross improved telephones, which the 
firm use when any of their installations are required to be 
supplied with telephones. An amusing set of bell-push 
contacts is shown close by, consisting of a number of quaint 
and curiously-carved ivory grotesque faces, the tongues 
being formed of small projections of ivory dyed red, which 
act as the pushes—“ their words tinkle as do silvern bells.” 
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An exhibit important to army men is that of the Bruce 
signalling balloons, which are exhibited by Laing, 
Wharton, and Down. A small balloon sent up to the 
necessary height has within it one or more electric lamps, 
which can be flashed on the Morse code by a switch 
suitably arranged, and connected thereto by wires running 
up the cord. Sets of shiplighting fittings are also shown, 
and a large strongly- mounted lantern is constructed for use 
in fishing—three or four strong lights can be turned on 
after the lantern is lowered into the sea, and experiments 
which have been made, and reported upon by us at various 
times, have tended to show that considerably larger catches of 
fish can be taken by the use of such a light as an attraction. 

It may be remembered that some few months ago we 
described a penny-in-the-slot arrangement for supplying 
half-an-hour’s electric light to travellers in the railway trains. 
This arrangement is exhibited at Messrs. Laing, Wharton, 
and Down's stand in action as used on some of the railways. 
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The light comes on automatically upon pushing the coin into 
the slot, and can be turned off when done with, if desired, by 
pressing a button. Some interesting relics of early days 
are shown in two exhibits—one of these consists of two of 
the original Swan lamps, numbered 9 and 96 respectively, 
kindly lent by Lord Salisbury for the exhibition. They 
have been in use at Hatfield for over four years. The 
other relic shows a comparison between the methods of 
wiremen in the early days and now. One board is labelled 
“ How not to do it,” and is covered with specimens of ex- 
cruciatingly bad joints of cables and wires, those actually 
used and cut out of installations of the date of 1880 
or so. The other board, labelled How to do it," shows, 
of course, the latest practice in beautifully neat joints. 
Various specimens of modern quick-break switches are 
shown as used by the firm in installations, such as for houses 
in Carlton House-terrace and various large country mansions, 
photographs of the interiors of these houses being also 
shown. 

For country installations where wind or water power can 


be utilised, it is very necessary, of course, to regulate the 
resultant pressure from the dynamo in charging accumu- 
lators. Messrs. Laing, Wharton, and Down exhibit an 
apparatus which they term the K” voltage regulator. A 
set of plate contacts leading to resistances dip into a vessel 
of mercury. The plates are of varying length, and the bar 
carrying them is raised or lowered by means of a solenoidal 
magnet actuated by the main current. The bar rises or 
falla as the speed and the pressure varies, cutting in or out 
the resistances. This simple arrangement is found to work 
admirably for speeds of the prime motor, varying from 
800 up to 1,300 revolutions per minute. In the exhibit at 
the Palace this is shown connected to a motor, which drives 
a dynamo for supplying light to the tables and electroliers. 

At the front of the stand, Messrs. Laing, Wharton, and 
Down show dynamos and motors in working. A 30-h.p. 
iron-clad motor is a very serviceable piece of machinery 
incapable of injury from ordinary accidents. It is interest- 


ing to remark that the external magnetic field of these 
machines is extremely low—hardly perceptible, in fact. 
Measurements have been recently taken of the external 
stray field of all the various types of dynamos in the Exhibi- 
tion, and a paper is to be shortly read, we understand, before 
the Society of Arts upon this topic. The stray field from 
the iron-clad dynamos mentioned was found less than any 
other type tested ; less, in fact, than seven C.G.S. units at 
3in. from the machine, and, therefore, hardly perceptible, 
and certainly free from objection on account of injury 
to watches, besides being an additional cause of high 
efficiency. A combined shiplighting plant with the same 
type of machine is exhibited in action. The engine is a 
Robey vertical engine, specially adapted for electric light, 
coupled on the same bed-plate to the dynamo. The size 
shown will supply 60 lamps of 16 c p. run direct. Other 
sizes, of course, are made. A large four-pole iron-clad 
dynamo for 1,500 lights of 8 c.p. is also shown, driven 
by a motor by belting. The oiling arrangements in 
these are found to work with great satisfaction, 
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Two loose rings of gunmetal are placed over grooves in the 
bearings, the whole being covered in by the metal casing, 
forming a box, which is partly filled with oil. The rotation 
of the rings keeps the lubrication automatically constant, 
and attention is only required once a week. Outside the 
Entertainment Court, but close by, is another and larger 
ship set of coupled engine and dynamo, with a 40-h.p. 
Robey compound engine, driving, at 300 revolutions, a 
dynamo for 400 lights of 8 c.p. This supplies some of the 
electroliers, and the fountain lighta in the centre of the 
gallery, which we have already described in a previous 
number. It also drives the motors using the regulating 
apparatus, and the large dynamo which is used as a motor. 


Laing, Wharton and Down's Artistic Fittings. 


Altogether it must be acknowledged that Messrs. Laing, 
Wharton, and Down have a very interesting and compre- 
. hensive exhibit. 


INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meeting on Tuesday, the 10th of 
May, Mr. Berkley, president, being in the chair, the paper 
read was on “The Distribution and Measurement of 
Illumination," by Mr. Alex. P. Trotter, B.A., A. M. I. C. E. 

This paper was divided into three sections. The first 
dealt with geometrical principles ; the second with photo- 
meters; and the third with the results of measurements 
made in the streets and public buildings in London. 
When light falle upon a surface, that surface is said to be 
illuminated. Illumination consists of two factors—candle- 
power and distance. The carcel-meter was proposed in 
1882 as a unit of illumination. Mr. Preece showed that 
this was equal to a standard candle at 12 7in., and 
propose the name “Lux” for the English equivalent. 

he autbor has taken the candle-foot as a practical unit. 
The illumination of a horizontal plane at any point 
varies as the cube of the cosine of the angle of incidence 
of a ray of light falling on that point, when the candle- 
power and the height of tbe lamp are constant. Curves 
were given showing this distribution graphically ; illumina- 
tion being represented as ordinates, and distances from the 
source of light as abecisse. The distribution of the total 

light on a surface varies as the solid angle subtended by 


that surface at the source of light. The usefulness of a 
white reflector depends on the solid angle which it subtends, 
and not upon its absolute dimensions. The resultant 
illumination, due to a number of lamps spaced at distances 
apart, equal to once, twice, three times, and six times their 
height from the ground, was shown by a number of 
curves. The distribution of the light of a continuous- 
current arc lamp is peculiar. For angles of incidence 
greater than 50deg. it varies as the fourth power of the 
cube of the cosine of the angle of incidence. Light falling 
in a more vertical direction is largely reduced by the 
shadow of the negative carbon. 

The object of street lighting is twofold—to mark out the 
street with beacons, and to provide illumination. Illumi- 
nation begins to be useful when it is comparable with 
moonlight. Moonlight in this country rarely exceeds one 
thirty sixth of a candle-foot, that is, a candle at 6ft. ; it is 
generally between one-sixtieth to one-hundreth of a 
candle-foot. The distribution of illumination in more 
general cases was treated geometrically ; the variation of 
illumination due to the varying height of a lamp was 
discussed, and it was shown that there was no particular 
virtue in the angle of incidence, the tangent of which 
is 72. Calculated contour curves of equal illumination 
due to two lights at a distance apart equal to three times 
their height, and to three lights arranged in a triangle, at 
a distance apart equal to one-and-a-half times their height, 
were given, together with curves of illumination due to arc 
lights spaced in a similar manner. The use of diagrams to 
which the author gave the name of characteristic curves 
was explained. In several respects these resembled steam- 
engine diagrams. The co-ordinates were candle-power and 
area ; the area of the diagram was a measure of total light, 
or power in an optical form. The maximum and minimum 
illuminations in any example could be seen at a glance, 
and the shape of the curve showed the quality or regularity 
of the distribution. Characteristics for a square and for a 
circular area illuminated by a single light, and for several 
arrangements of uniformly spaced lights, were given. 

The second section on photometry alluded to the different 
attempts which have heen made to supplant photometers 
1 thermopiles, radiometers, and photographic methods. 

he complication of gas- testing apparatus was contrasted 
with the simple forms of true photometers, such as those 
of Bunsen, Rumford, and Foucault. A photometer was 
described, in which a shadow was thrown by a mirror upon 
a screen and a reflected beam of light was superposed upon 
the shadow; the whole screen was of a uniform tone when a 
balance was effected. In a direct-reading photometer, a rod 
was placed nearly in the plane of the two lights to be 
compared. Two shadows were thrown on a screen, and 
the position at which the two shadows were of the same 
tone could be read off on a scale. The illumination photo- 
meters of Weber and Mascart were briefly described. 
Mr. Preece’s photometer of 1883 depended on the measure- 
ment of the current of a small glow lamp. The sixth 
power of the current was approximately proportional to 
the candle-power. The current was adjusted by resistances. 
The details of this photometer were discussed, and Captain 
Abney’s method of rapid oscillations in photometric measure- 
ment was described. Various errors were introduced in this 
use of a Bunsen screen and by the colour of the electric 
lamp at low candle-power. In a photometer designed by 
the author, in conjunction with Mr. Preece, in 1884, a glow 
lamp was made to approach or to recede from a Bunsen 
screen. The motion was given by a lever rolling on a cam 
in such a manner that the illumination could be read 
upon a uniformly divided scale. A number of modifications 
of this photometer were tried during the past winter, 
and resulted in the construction of an illumination photo- 
meter, with which a large number of measurements had 
been made. Two glow lamps, J c.p. and 4 C. p., were 
mounted in a long blackened bos: Either or both could be 
used at once. Four lithanode cells supplied the current. 
A reflecting screen, covered with white paper, threw the 
light upwards through a star-shaped hole in a horizontal 
screen of cardboard. The reflecting screen was mounted 
on hinges and could be wound up by a fine chain, finally 
folding quite out of the light. The chain was wound upon 
a cam, and a hand or pointer was mounted on the axis of 
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this cam. The cam was so shaped that a nearly uniformly 
divided scale was obtained. The scale was graduated 
empirically. Readings were taken when the illumination 
of the horizontal cardboard screen appeared to be identical 
with the illumination of the movable reflecting screen, 
visible through the star-shaped hole. The range of this 
photometer is from 2:5 to*001 candle-feet. 

Measurements were made in the South Kensington 
Museum, in which illumination of about half a candle- 
foot up to 34 candle-feet were recorded. In Cannon-street 
Station the minimum was :025 candle-foot, and the maximum 
‘4 candle-foot. In Charing Cross Station the minimum was 
‘05, and the maximum 5. Several sets of measurements 
were made in the City. The result of systematic measure- 
ment of part of Queen Victoria-street was given in contour 
lines of equal illumination. The maximum in an exceptional 
case was 1°], ordinary maximum 3, minimum 025. Con- 
tour lines were constructed from a considerable number 
of measurements in Whitehall. The illumination in Great 
George-street, Westminster, was also measured. The maxi- 
mum was ‘9, and the minimum ‘005. The author was assisted 
in the street measurements by Mr. W. Winny and by 
Messrs. J. Leggat, L. E. Pierce, and W. O. Wallace, 
students at Finsbury Technical College. Characteristic 
curves were drawn from these observations, and enabled 
the degree and the quality of the lighting to be compared. 
The paper was accompanied by an appendix, containing 
tables of the value of a bougie-meter in candle-power at 
different distances, values of cos. 0, and other powers of 
the cosine. 


MR. PREECE ON THE ELECTRIC LIGHT. 


Mr. W. H. Preece, F.R.S., read an interesting paper on 
Monday evening at the rooms of the Royal Institute of 
British Architects on The Art of Internal Illumination 
of Buildings by Electricity.” Mr. J. Macvicar Anderson, 
president of the institute, was in the chair. 

Mr. PREECE said that the art of the internal illumination 
of buildings was still in its infancy, and no one could pre- 
dict what its future developments would be. Electricity 
was already rendering theatres bearableand houses healthier, 
while the architect was brought face to fact with a new art, 
in which the aid of the electrician was required to solve 
some of the difficulties that confronted him. History was 
silent as to the origin uf tallow, pitch, wax, and oil, but 
gas as an illuminant came in, as they all knew, with the 
present century. From the earliest days history, whether 
culled from paintings or writings, informed us that lights 
had been but dim and crude until the middle of the present 
century. Light, by whatever means generated, followed 
the same laws, and was due to the rapid rhythmic undula- 
tions of the medium, called ether, which filled all space. 
Wherever there was light there was heat, and the hope of 
the philosopher to supply light without any heat at all was 
at present but a dream. Light could not be produced 
without heat, and the higher the temperature the 
brighter the light. Colour varied with the rate of 
vibration of the ether, while changes of colour were 
due to the changes of wave-motion of the ether. 
‘Light might indeed become so intense that all sense 
of colour was lost, and very bright illumination caused all 
colours to approuch whiteness. If light emanated from a 
point, its intensity diminished in proportion with the 
square of the distance. The candle was taken in this 
country as the standard source of light, and the bright 
surface produced by it at a distance of lft. was the standard 
illumination by which to measure the amount of light dis- 
tributed by any other means. This standard Mr. Preece 
called a “lux.” The great problem for solution was so to 
diffuse light throughout a room that it should be distributed 
uniformly over the working surfaces with an intensity of a 
lux. Sixteen-candle glow lamps suspended 8ft. above the 
floor and fixed in 8ft. squares effected this purpose very 
efficiently, and groups of four such lamps fixed 16ft. high pro- 
duced a similar result. The light a lamp gave was due to the 
expenditure of energy in its carbon filament; an electric cur- 
rent was driven through this filament by electric pressure, its 
resistance was overcome, it was intensely heated by the 
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roceeding, and the result was pure unadulterated light. 
The energy expended per second by an ampere (the 
standard current), driven by a volt (the standard pressure) 
was called a watt. A 16-candle glow lamp took 64 watts, 
which, assuming the lamps to be fixed 8ft. high, meant 
that one watt per square foot of surface was required to 
secure ample illumination from lamps so fixed. Therefore, 
in designing the normal illumination of rooms, Mr. Preece 
took the floor area in square feet and divided it by 64, 
which gave the number of 16-c.p. lamps required, fixed 
8ft. high, and these were increased or diminished accordin 
to the purposes of the room, its form and height, an 
other conditions. The adaptability of the eye to nearly 
every degree of light was very great, and it was almost 
impossible for it to judge accurately of the amount of 
light present. But it was not asa mere source of light 
that the glow lamp was superior to the gas burner. e 
former could be put anywhere and used without the 
adventitious aid of match or fire. It did not vitiate 
or unnecessarily warm the air, and it simplified the problem 
of ventilation, while at the same time it lent itself, above 
all, to the æsthetic harmony of furniture and decorations. 
Electric light was, however, not always absolutely safe; 
security was to be obtained only by good design, perfect 
materials, first-class workmanship, and rigid inspection. 
Imperfect materials erected by cheap contractors 
led to many disasters. On the other hand, it was 
stated that no fire had occurred in buildings fitted 
up under the rules and regulations, and inspected by 
the officers of the insurance companies in this country. In 
the lecturer’s opinion everything ought, as much as possible, 
to be kept in view, and the conductors ought not to be 
hidden under wainscots or floors, or above ceilings. The 
glow lamp, excited by three watts per candle, was at present 
the most perfect source of domestic light, and when the 
patent expired, in a year or two, would be obtainable at 
one-third of the present price. It was scarcely fair to say 
all light should come from the side of a room, according to 
the taste of Lord Beaconsfield, as expressed in Lothair,” 
when describing the lighting of Belmont. The House of Com- 
mons was one of the best lighted chambersin London, and was 
lighted from the roof, a false glass ceiling excluding the 
heat and glare, and admitting only the light. What was 
wanted was to avoid the glare of the incandescent filament 
in the eyes, and to prevent the lamp from being too 
obtrusive; it could be shaded from the eye without its 
effectiveness being destroyed, and without the flow of light 
being obstructed or its quality being deteriorated. Judging 
from the Crystal Palace Exhibition, at which, however, 
several leading firms had not exhibited, Mr. Preece thought 
that the electric light fitter had not yet seized upon the 
spirit of the age—which was the rule of science over 
mere conventional ætheticism. Two exhibits at the Crystal 
Palace, however, especially deserved inspection. The 
one was a Tudor ribbed ceiling, erected by Messrs. 
Allen and Mannooch, who had applied glow lamps to 
the moulded intersecting pendants in such a way that 
the feeling of the artist was maintained by day, and 
was rather intensified, and not marred, by the artificial 
illuminant at night. The other was a bold attempt of 
Messrs Rashleigh Phipps and Dawson to design in 
ironwork the whole of the fittings of a dining-room, 
so that they should, in combination, convey an idea. 
The artist (Mr. Reynolds) had attempted to symbolise 
the solar system, the centre light over the table re- 
presenting the sun, and the brackets on the walls the 
planets. A survey of the Royal Academy pictures, he 
thought, afforded instructive study. There were many 
interiors, but few into which artificial light had been intro- 
duced. Having described several pictures in which 
artificial light had been introduced with more or less 
successful results, Mr. Preece, in conclusion, expressed his 
belief that science was advancing with giant strides. 
Science had subdued nature so as to bring it within the 
compass of the human intellect, and art must follow the 
knowledge thus acquired. These two being the chief 
instruments of modern civilisation, the architect and 
engineer must work hand in hand. 

A cordial vote of thanks was passed to Mr. Preece for 
his interesting paper, and a discussion followed.—7'imes. 
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WORK IN VIEW. 


There is no doubt but that the Crystal Palace 
Exhibition has given a fillip to work which has long 
been hatching, and hurried on schemes that were 
slumbering. Rumours are rife also that within the 
next few days another company will be launched for 
the purpose of carrying out the provisional orders of 
Islington and Camberwell. The company will have 
a capital of a quarter of a million, in five-pound 
shares. Reference to the legal proceedings which 
have just terminated will show that this proposed 
company has cleared its decks of ‘‘ founders’ shares. 
In the abstract, founders’ shares may be made 
palatable, but in the majority of cases they are 
merely methods of putting the unearned incre- 
ment into the pockets of harpies. Over and over 
again have we heard moneyed men decidedly 
refuse to invest one penny in companies where 
founders’ shares appeared—and we think very wisely 
refused. A glance at the money columns of any 
financial paper will show that the quotations for 
founders’ shares are out of all proportion to the 
quotations for ordinary shares. It is all very well to 
point out that ordinary shares participate in the 
profits up to a certain point before the founders’ 
shares are allowed to participate, but after that, 
who gets the pull? Not the people who find 
the money, but the people who control what 
we have termed their unearned increment. We 
therefore congratulate the Islington and General 
Electric Supply Company (if that is to be their name) 
upon having rid themselves of all incubus. Before 
considering the prospects of such a company, it may 
be worth while to make an inference from the names 
of the directors, and the action with regard to 
founders’ shares. The aim is evidently real sound 
work. The directors are men of keen business 
instincts and of great influence. This will be 
granted without demur if, as we expect, the 
board will include such names as Sir F. A. Abel, 
Ernest W. Barnard, Major-General Arthur Ellis, 
Sir F. Richard Pollock, and Mr. R. W. Wallace, 
aided in their sphere of operations by Messrs. Kapp, 
Kennedy, and Cooper. It would be difficult to name 
a stronger combination than this. No doubt, when 
the prospectus is issued, it will give the public an 
idea of the prospects of the company from the stand- 
point of a preliminary canvass of the district or 
districts in which it is proposed to erect stations. 
We are under an impression that Messrs. J. E. H. 
Gordon and Co. are the contractors to the company, 
and the public have an excellent opportunity of seeing 
an installation erected under their auspices at 
Sydenham-hill—a pretty complete description of 
which has appeared, with illustrations, in our 
columns. The experience with regard to central 
station work has for some years been accumulating, 
till at the present moment, notwithstanding all con- 
tention to the contrary, it may safely be predicted 
that properly designed, properly carried out, and in 
the right position, central station work will un- 
doubtedly pay. The investment under these 
conditions is an exceedingly safe one. The 
consumption of electrical energy is and must be 
an increasing one. Every house built, every house 
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wired, means accelleration of development. Some 
shopkeepers may argue against the new illu- 
minant, may fight against its introduction, but 
their efforts will be in vain. Let but one shop 
in a street install the light, and the others must 
gradually follow. Why? Not because the weekly, 
monthly, or quarterly bill will be less than the bill 
for gas, but because—and there is absolutely no doubt 
of this—the total management expenses will be less 
where the electric light is used than where gas is 
used. In many cases considerable sums will be 
saved by goods not being damaged, heat and noxious 
fumes will be absent, the health of the employés will 
be better, redecoration will be less frequent. More 
work will be done, and more easily done, in a given 
time with the one illuminant than with the other. 
All these and a hundred other cogent reasons can 
be urged in favour of electricity. But investors are 
not usually imbued with a wild desire to follow the 
impulse of reason; they ask, Has such a scheme 
been previously tried, and with what results? 
Well, scores of schemes have been tried, with all 
manner of results. The history of each scheme is 
necessary in order to understand the why of the 
result. It would be easy to tell the why of a 
failure, but the telling would land us in the law 
courts for libel. You must not tell the truth when 
somebody’s pocket will suffer by it. Briefly, then, 
failure is too often writ because the principle adopted 
is “self” and “ pelf, or, rather, “pelf for self." 
Take, however, an example where nothing of this 
kind can exist, and yet where a cheese-paring 
economy can hardly exist. We refer to Bradford. 
Here a central station, erected and equipped under 
the auspices of the Corporation, has, selling its energy 
at sixpence per unit, arrived at such a pitch of 
success that it has reduced the price to fivepence per 
unit. The Pall Mall Company, which has a con- 
centrated area for working, but it is said not much 
more concentrated, if any, than Islington, may 
almost be termed a bonanza. The Kensington Com- 
pany, working directly under the supervision of Mr. 
Crompton, gives an admirable example of. how to 
do it. The prospects of the Westminster Company, 
again, may well be investigated. Mr. Wallace, one 
of the directors of the Islington Company, is similarly 
connected with Kensington and Westminster, and 
thus, if experience is worth aught, should be suff- 
ciently experienced to guide the new company to 
success. We thus hope to chronicle within the next 
few days the launching of this company upon a 
sound basis, and the commencement of the work 
upon two or three more central stations within 
the metropolitan area. So much has been said 
about the forthcoming metropolitan work that at 
present we can do no more than direct attention to 
Dundee, Portsmouth, Hanley, Derby, Cheltenham, 
Dover, Canterbury, Nottingham, Hull, and a score 
or so of towns where electric lighting schemes are in 
a more or less advanced state of adoption. 


MR. PREECE AT THE BRITISH ARCHITECTS. 


The electrical industry owes much to Mr. Preece, 
who, perhaps more than any other individual, 
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has expounded and popularised the information con- 
cerning electric lighting to public audiences. As we 
have pointed out many times, architects have, in the 
ordinary course of their profession, to adapt their 
designs to meet the progress of scientific applica- 
tions. With the electric light a design may be more 
ornate, for it will be less liable to deteriorate. The 
materials, too, used with the electric light may 
differ considerably from those which would be applic- 
able if gas or any other artificial illuminant were 
used. The architect, again, in his design has 
considerable power in so arranging his materials as 
to facilitate the safe wiring of buildings. It is, 
therefore, of considerable importance that architects 
should be, as far as possible, educated as to the 
capabilities of the electric light. Mr. Preece has 
done much in this direction, and his latest paper 
dwells particularly upon what may be termed the 
physidal properties of the electric light and its 
illuminating power, as well as upon its applicability 
to decorative purposes, and the means whereby it 
could be made an extremely safe illuminant. The 
full text of this lecture will, we understand, be given 
in the society’s. Transactions ; meanwhile an excel- 
lent abstract was given in the Times of May 18, 
which we produce elsewhere. 


— — ä — 


DINNER TO PROF. AYRTON. 


On Friday evening last a complimentary dinner was 
given to Prof. Ayrton, F.R.S., at the Holborn Restaurant 
by 21 of his former students, who are now well known in 
the electrical profession. Mr. W. B. Esson occupied the 
chair, and amongst the guests present were Mr. W. H. 
Preece, F.R.S., Prof. Thompson, F.R.S., Prof. Perry, 
F.R.S., Mr. F. H. Webb, and Mr. James Swinburne. 

After partaking of an excellent dinner, and when the 
toast of The Queen” had been honoured, Mr. ALBION T. 
SNELL proposed The Colleges of the City and Guilds of 
London Institute," coupling with the toast the names of 
Profs. Thompson and Perry, both of whom replied in 
suitable terms. Prof. Thompson was, he said, carrying on 
the work at Finsbury which Prof. Ayrton had so well 
begun before his advent, while Prof. Perry claimed to be 
a student of Prof. Ayrton just as much as any of the 
subscribers present, inaamuch as he had been a deal of 
trouble to bim (Prof. Ayrton) and bad been well instructed 
and well bullied by him into the bargain. 

The CHAIRMAN (Mr. W. B. Esson) next rose to propose 
the toast of the evening, The health of Prof. Ayrton.” 
He observed that in their student days most of them had 
likely been toasted by the professor in a somewhat different 
way. However, the position was now reversed, as they were 
that night toasting the professor. After referring to the 
progress made in recent years, both in electric lighting 
and electric transmission of power, he said that all alon 
the plane of developmeut in both branches could be tr 
the name of Ayrton, and pointed out that notwithstanding 
the number and value of the professor's contributions to 
electrical engineering, his researches in the domain of 
physics had not been jon valuable or less appreciated. This 
had been recognised by his election as a fellow of the Royal 
Society and as president of the Physical Society. But he 
was also president of the Institution of Electrical Engineers, 
and so combined the theoretical with the practical. He 
was not content with high and dry physics, but remained 
always in touch with the world of practice, where his 
career began. That was the real secret of Prof. Ayrton's 
success as a teacher of technology, and while professors of 
academic seats of learning might believe that the function 
of a university was to teach useless knowledge, Prof. 
Ayrton believed that, at any rate, the function of the 
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technical college was to teach the knowledge of 
most worth, and which would best enable a man to 
cut his way in the world. After referring to the 
evanescent character of dinners, he observed that 
his past atudents did not wish Prof. Ayrton to forget 
all about their pleasant party, so they had put the expres- 
sion of their regards into a more tangible and permanent 
form by getting it put in black and white. Mr. Esson 
then, in tho name of the students, handed to Prof. Ayrton 
an illuminated testimonial, framed in gilt oak, and bearing 
the names of Messrs. L. B. Atkinson, Frank Bailey, H. J. 
Dowsing, W. B. Esson, W. Geipel, Reg. J. Jones, W. M. 
Mordey, Fras. Mudford, Frank Nalder, I. Probert, A. 
Reckenzaun, F. M. Rogers, Henry M. Sayers, W. B. Sayers, 
R. Percy Sellon, A. T. Snell, W. E. Sumpner, Ernest B. 
Vignoles, R. Mullineux Walmsley, H. D. Wilkinson, and 
Arthur Wright. He asked them to drink to the professor's 
long life, perfect health, and full success. 

Prof. AYRTON, in responding, said he felt deeply grateful 
for the very kind and appreciative way in which his 
labours had been referred to, and thanked them most 
sincerely for the testimonial they had kindly presented 
to him. He next dwelt upon the rapid advance made in 
recent years in popular views on technical education, an 
advance our forefathers never dreamed of. The London 
County Council voted £30,000 per annum for the teaching 
of science and industry, bat there was something like a 
million pounds still available, if a band of idealists were to 
come forward and endeavour to secure a portion of this 
princely sum. Prof. Ayrton advocated the establishment 
ofa great laboratory of physical research, where all who 
entered would be students in the highest sense of the word. 
There would be no examinations, but all would work for 
the general advancement of knowledge for the good of the 
community. In conclusion, he alluded in praiseworthy 
terms to his assistant and associate, Mr. Mather. 

Mr. ATKINSON then proposed the toast of The Institu- 
tion of Electrical Engineers," to which Mr. F. H. WEBB, 
the secretary, replied. Mr. REG. J. JONES next proposed 
“ The Health of the Absentees," who, due to distance or to 
pressing business engagements, were prevented from 
attending. Amonst these were Mr. H. M. Sayers, in 
Oporto; Mr. W. B. Sayers, in Glasgow ; Prof. Walmsley, 
in Edinburgh; and Messrs. Mordey, Mudford, Dowsing, 
Rogers, Bailey, and Probert, who at the last moment had 
found themselves unable to attend. 

“Our Guests” was then proposed by Mr. R. PERCY 
SELLON, to which Mr. PREECE replied, and a vote of thanks 
to the Chairman, proposed by Mr. SWINBURNE, brought 
the pleasant proceedings to a termination. 

Between the speeches songs were given by Mr. Trefelyn 
David, violin solos by Mr. Jacobi, and piano solos by 
Mr. W. Emerson, all of which were much appreciated. 


BRADLEY’S MULTIPHASE PATENTS. 


— eed 


It is not our province to determine the priority of patent 
rights, but besides Tesla, Mr. C. S. Bradley was also in 
the field in 1888. This will be seen from his patent 
specification of August 20, 1889, the important part of the 
text of which is given herewith. We have not reproduced 
Figs. 1 to 7, as these are diagrammatic, and the principle 
of the application is easily seen in the remaining figures, 
which are numbered as in the specification. 


In the generation, distribution, and utilisation of alternating 
currents it has been proposed to use two sets of coils on the 
generator, arranged angularly at 90deg., supplying two circuits 
with currente whose time-periods differed by one quarter-phase, 
and these two currents or sete of current were utilised to 
operate an electric motor having corresponding circuits syin- 
metrically arranged, so that the alternation of the wave-lengths 
or vibrations of current produced a rotation of the poles of the 
motor armature, and the armature revolved in consequence. 
Such a system isclearly set forth in Letters Patent No. 590,459, 
issued to me October 2, 1888. I have therein shown a generator 
and a motor, both having the armature circuit closed, and 
simply tapped at ded gor. 90deg. apart, each two opposite 
points being connec into one external circuit, and the 
other two opposite points being connected into the other 
external circuit. The external circuits obviously could be so 


arranged that one wire would serve as a common return for 
both. I have discovered, however, that the rotation of polarity 
in the motor can be accomplished without having as many 
as four ceils, or two pairs of coils symmetrically arranged, and 
the object of my present invention is to reduce the elements 
to the smallest possible number with respect to both the 
generator and the motor. l 

The present invention consists in a dynamo-electric machine 
(whether generator or motor) having a closed armature circuit 
tapped at three points, each of which is connected to one of 
three contact rings, such armature revolving in inductive 
proximity to a field magnet. 

The invention further consists in a dynamo-electric machine 
constructed and adapted to generate or absorb three currents or 
waves of current all differing in their time-perioda. 

The invention further consists in a dynamo-electric machine 
constructed and adapted to generate or absorb three currents or 
waves of current, each one-third of a phase or wave-length 
behind its predecessor. 

The invention further consists in the combination and 
arrangement of devices, all substantially as hereinafter fully 
described and claimed. 

In alternating-current generators the number of field- 
magnet poles determines the number of vibrations per revolu- 
tion, and for the sake of simplifying the description I will show 
the invention as applied to a two-pole machine, though, of 
course, it can be applied to other forms. 

In the drawings which form part of this specification, Figs. 
1 to 6 inclusive, show diagrammatically the generator in six 
equal and successive portions of one revolution. Figs. 14 to 6a, 
inclusive, show the corresponding phases produced in the 
external circuits. Fig. 7 is a completed diagram of the phases 
occurring during the one revolution. Fig. 8 is a simple diagram 
representing my invention applied to a two-pole machine. 
Fig. 9 is a diagram showing the construction of the generator 
when intended for self-excitation. Fig. 10 is a diagram repre- 
senting tho manner of connecting a closed-circuit armature to 
give ikres series of alternating currents and three external 
circuits adapted to utilise them separately. Fig. 11 is a diagram 
showing a generator and motor, both self-excited, and the con- 
necting circuits. 

Referring to Figs. 8, 9, and 10, it will be seen that I can use 
a simple ring armature, A, with continuous wiring closed on 
itself, the armature being placed for revolution in the field, 
N S, which may be excited by the rectified current of the 
armature or a shunt thereof, or by a separate exciter, or by any 
of the usual or known methods. I select three equidistant 
points, a, b, and c, of the armature winding and connect them 
to the contact rings, d, e, f, which are shown as fitted against 
the end of the armature, but will in practice be on the shaft, as 
in Fig. 11. Separate brushes, g, h, i, bear on the rings, and, 
being three in number, are capable of forming three distinct 
pairs of circuits for external distribution with only three wires. 

By reference to the operation disclosed in Figs. 1 to 6 and 
la to 6a, inclusive, and Fig. 10, the peculiar action of the 
generator will be understood. The diagrams, Figs. 14 to 6a, 
show the three partial phases produced during the sixth of a 
revolution of the armature which each diagram represents. If 
we now consider (see Fig. 10) each of the Tralas, y, h, i, con- 
nected to one wire of a three-wire external circuit, &, l, m, it 
will be seen that the latter may form three pairs, k l, k m, and 
lm, and in each pair consumption or translating devices—for 
example, lamps, n—may be connected. Upon now tracing the 
diagrams in connection with Fig. 10, it will be seen that each of 
the three external circuits will be a path for a distinct series of 
alternations. The three sections of the armature, A, will 
deliver, respectively, the alternations or waves of current indi- 
cated on the diagrams by a b, a c, and b c, and each set of waves 
will be complete and continuous, but will be behind one another 
in their time-periods to the extent of one-third of a phase or 
wave-length. If, then, the three external circuits be closed, 
each will receive a single set of alternations and serve for light- 
1 other distribution purposes, and the current strengths 
will depend upon the resistances in the circuits. 

In my said former patent I have shown that an alternating- 
current generator with two pairs of collecting devices 90deg. 
apart greatly increase the output capacity of a given machine 
owing to the quarter-phase difference between the alternations. 
In the present case, with only three collecting devices, the out- 
put capacity is still more increased by reason of the alternations 
differing by a third of a wave-length. Obviously, instead of the 
lamps, n, in Fig. 10, I can substitute the primary coils of con- 
verters, p, and place the lamps or other consumption devices iu 
the secondary circuits of the converters, as indicated also in the 
same figure. 

Asin my patent, No. 390,439, it is evident that when two 
such machines are connected together, as shown iu Fig. 11, 
whether their field magnets be energised by rectified currente 
or otherwise, the first being power-driven, the second machine 
will operate as à motor in a manner, so far as rotation is con- 
cerned, similar to the rotation of the motor set forth in my said 
patent. I have shown the generator, G, and motor, M, as 
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substantially alike, and each with a rectifying commutator for 
delivering direct current to the field magnets similarly to the 
plan illustrated by the diagram, Fig. 9. The three connecting 
circuits will in this case, as in Fig. 10, constitute three different 
circuits, and will be delivered into the motor armature in such 
manner as to throw into the same in succession three separate 
series of current alternations, each of which will be substantially 
one-third of a wave-length behind the series preceding it, and 
will therefore determine the rotatiot of the armature, as 
described in my former patent. 

I have discovered in electric motors operated upon the 
principle of two or more alternating currents differing in phase— 
such, for instance, as that shown in my said former patent or 
that shown in Fig. 9—that when the current is admitted to the 
armature of the motor it is difficult to start the latter when the 
field-magnet circuit is closed, whether the latter be supplied 
with its exciting current from the mains or from an independent 
source ; but if at the moment of introduction of current into 
the armature circuit the circuit of the field magnet be left open, 


delivered to the brushes, g, h, i, which bear on the contact- 
rings, d, e, f, and thence to the desired consumption devices. 

y the foregoing invention I obtain the best possible results 
from an alternating-current machine with the least possible 
number of distributing or supply wires. This is due to the two 
features of closed armature circuit and trisected winding. The 
latter determines the one-third phase difference in the series of 
alternations or waves, and the former permita three separate 
external circuits to be established on only three wires, while the 
potential of all three will be substantially alike. Were the 
armature circuit made up of three separate coils, six wires 
would be required in the external circuits to accomplish the 
same results. Were the armature circuit quadrisected, as in 
my previous patent, two separate circuits can be established 
with three wires, one being a common return for the other 
two ; but only two independent currents can then be gene- 
rated, each supplementing the other. It is true that with the 
quadrisected armature two currents are obtainable, each of 


which may be practically as great in strength as the machine 


J 


the armature will readily start into rotation and quickly rise in 
speed until it synchronises with the generator, and the field- 
magnot circuit can then be closed and the operation of the 
armature will continue under its best conditions and remain at 
the speed of the generator. 

In Fig. 11 I have shown the field magnet of the motor as 
being excited by the currents from the main circuits rectified by 
a commutator, and in this field-magnet circuit I locate a 
switch, s, for the above purpose. 

Obviously, electromotive devices similar to the motor shown 
in Fig. 11 may be inserted in the circuits, k, l, m, and the 
entire current can be rectified by means of the armature, A, and 
its commutator and brushes, from the latter of which the 
rectified and continuous current may be delivered to any 
desired translating or consumption device—such, for instance, 
as a continuous-current motor, an electroplating bath, an arc 
lamp, or other device adapted to use with a continuous current. 
It is also obvious, as set forth in my above-mentioned patent, 
that continuous currents delivered to such an electromotive 
device and passing in at the commutator brushes can be split 
into three series of alternating currents of differing phase and 


| 
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would stand if produced in the ordinary way; but it is also 
true that with my present trisected armature three currents are 
obtainable, each of which may be practically as great in strength 
as the machine could generate with a four-coil or quadrisected 
armature, and this I accomplish with threo separate external 
circuits composed altogether of but three wires. This I hold to 
be the maximum result with the fewest components of external 
circuit. 2 

In the claims I use the term current-leading device as 
expressive of the means of connecting the machine to the 
external circuit, whether such means be rings and brushes or 
commutator and brushes, or both, or simple fixed connections. 
The last would obviously be sufficient, in case I reversed the 
arrangement of the machine, making the armature stationary 
and the field magnet movable. I claim as my invention— 

1. The combination, with an alternating-current dynamo- 
electric machine adapted to generate and deliver three separate 
series of alternations differing in their time-periods by one- 
third of a phase, of three external circuits composed in all of 
three conductors permutated into said three circuits, and con- 
sumption devices located in said external circuits. 
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2. In an electromotive device, the combination of a field 
magnet and a oe armature provided with a current-rectify- 
ing commutator and brushes therefor, through which current is 
received into the armature and rotation produced in the moving 

rt of the machine, three current-leading devices on the one 

and connected, respectively, into the armature circuit at 
equidistant points and so arranged relatively as to lead off three 
independent series of alternating currents substantially one- 
third of a phase apart in their relative time-periods, and on the 
other hand connected with three external circuits composed in 
all of three conductors permutated into the said three circuits, 
and consumption devices located in each of the three circuits. 


EXPERIMENTS WITH ALTERNATE CURRENTS OF 
HIGH POTENTIAL AND HIGH FREQUENCY.* 
BY NIKOLA TESLA. 

(Continued from paye 471.) 


This idea is not novel. Men have been led to it long ago by 
instinct or reason. It has been expressed in many ways, and 
in many places, in the history of old and new. We find it 
in the delightful myth of Antheus, who derives power from 
the earth; we find it among the subtle speculations of one 
of your splendid mathematicians, and in many hints and 
statements of thinkors of the present time. Throughout space 
there is energy. Is this energy static or kinetic? If static, 
our hopes are in vain; if kinetic—and this we know it is for 
certain—then it is a mere question of time when men will succeed 
in attaching their machinery to the very wheelwork of nature. 
Of all, living or dead, Crookes came nearest to doing it. His radio- 
meter will turnin the light of day and in the darkness of the 
night ; it will turn overywhere where there is heat, and heat 
is everywhere. But, unfortunately, this beautiful little machine, 
while it goes down to posterity as the most interesting, must 
likewise be put on record as the most inefficient machine ever 
invented ! 

The preceding experiment is only one of many equally interest- 
ing experiments which may be Poe by the use of only one 
wire with alternate currents of high potential and frequency. We 
may connect an insulated line to a source of such currents, we may 
pass an inappreciable current over the line, and on any point of 
the same we are able to obtain a heavy current, capable of fusing 
a thick copper wire. Or we may, by the help of some 
artifice, decompose a solution in an electrolytic cell by 
connecting only one pole of the cell to the line or 
source of energy. Or we may, by attaching to the line, or only 
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was mounted an equal length of an ordinary incandescent 
lamp filament of uniform thickness. In each bulb the piece of 
filament was fastened to the leading-in wire of platinum, contained 
in a glass stem sealed in the bulb; care being taken, of course, to 
make everything as nearly alike as possible. On each glass stem 
in the inside of the bulb was slipped a highly-polished tube made 
of aluminium sheet, which fitted the stem and was held on it by 
spring pressure. The function of this aluminium tube will be 
explained subsequently. In each bulb an equal length of filament 


| protruded above the metal tube. It is sufficient to say now that 


bringing into its vicinity, light up an incandescent lamp, an 


exhausted tube, or a phosphorescent bulb. However impractic- 
able this plan of working may appear in many cases, it certainly 
seems practicable, and even recommendable, in the production of 
light. A perfected lamp would require but little energy, and if 


wires are used at all, we ought to be able to supply that energy | 


without a return wire. It is now a fact that a body may 
rendered incandescent or phosphorescent by bringing it either in 
single contact or merely in the vicinity of & source of electric 
impulses of the proper character, and that in this manner a 
quantity of light sufficient to afford a practical illuminant may be 
produced. It is, therefore, to say the least, worth while to 
attempt to determine the best conditions and to invent the best 
appliances for attaining this object. Some experiences have 
ready been gained in this direction, and I will dwell on them 
briefly, in the hope that they might prove useful. The heating 
of a conducting enclosed in a bulb, and connected to 
a source of ra idly-alternatin electric impulses, is dependent 
on so many things of a different nature, that it would be 
difficult to give a generally applicable rule under which the 
maximum heating occurs. As 8 the size of the vessel, I have 
lately found that at ordinary or only slightly differing atmospheric 
pressures, when air is a good insulator, and hence ractically the 
same amount of ener y a certain potential and frequency is 
iven off from the , whether the bulb be small or large, the 
y is brought to a higher temperature if enclosed in a small 
bulb, because of the better confinement of heat in this case. At 


lower pressures, when air becomes more or less conducting, or if | 


the air be sufficiently warmed as to become conducting, the body 
is rendered more intensely incandescent in a large bulb, obviously 


because, under otherwise equal conditions of teste, more energy | 


ni be given off from the body when the bulb is large. At very 

high degrees of exhaustion, when the matter in the "Bulb becomes 

“radiant,” a large bulb has still an advantage, but a comparatively 

slight one, over the small bulb. Finally, at excessively high degrees 

of exhaustion, which cannot be reached except by the employment 

of special means, there seems to be, beyond a certain and rather 
l size of vessel, no perceptible difference in the heating. 

These observations were the result of a number of experiments, 
of which one, showing the effect of the size of the bulb at a high 
degree of exhaustion, may be described and shown here, as it 

nte a feature of interest. Three spherical bulbe of 2in., 
in., and 4in. diameter were taken, and in the centre of each 


* Lecture delivered before the Institution of Electrical 
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under these conditions equallengths of filament of the same 
thickness—in other words, ies of equal bulk—were brought to 
incandescence. The three bulbs were sealed to a glass tube, which 
was connected to & Sprengel pump. When a high vacuum bad 
been reached, the glass tube carrying the bulbe was sealed off. A 
current was then turned on successively on each bulb, and it was 
found that the filaments came to about the same brightness, and, 
if anything, the smallest bulb, which was placed midway between 
the two larger ones, may have been slightly brighter. is result 
was expected, for when either of the bulbs was connected to the 
coil luminosity spread through the other two, hence the three 
bulbs constituted really one vessel. When all the three bulbs were 
connected in multiple arc to the coil, in the largest of them the 
filament glowed brightest, in the next smaller it was a little less 
bright, and in the smallest it only came to redness. The bulbs 
were then sealed off and separately tried. The brightness of the 
tilaments was now such as would have been expected on the 
supposition that the energy given off was proportionate to the 
surface of the bulb, this surface in each case representing one 
of the coatings of a condenser. Accordingly, there was less iffer- 
ence between the largest and the middle-sized than between the 
latter and the s : allest bulb. 

An intereeting observation was made in this experiment. The 
three bulbs were pen aeree from a straight bare wire connected to 
a terminal of the coil, the largest bulb being placed at the end of 
the wire, at some distance from it the smallest bulb, and an equal 
distance from the latter the middle-sizod one. The carbons glowed 
then in both the larger bulbs about as expected, but the smallest 
did not get ite share by far. This observation led me to exchange 
the positions of the bulbs, and I then observed that whichever of 
the bulbs was in the middle it was by far less bright than it was in 
any other position. This mystifying result was, of course, found 
to be due to electrostatic action between the bulbs. When the 
were placed at considerable distance, or when they were attach 
to the corners of an equilateral triangle of copper wire, Mey gioweo 
about in the order determined by their surfaces. As to the shape 
of the vessel, it is also of some importance, especially at high degrees 
of exhaustion. Of all the possible constructions, it seems that 
a spherical globe with the refractory body mounted in its centre 
is the best to employ. In experience it has been demonstrated 
that in such a globe a refractory body of a given bulk is more 
easily brought to incandescence than when otherwise shaped bulbs 
are used. There is also an advantage in giving to the incandes- 
cent body the shape of a sphere, for self-evident reasons. In any 
case the body should be mounted in the centre, where the atoms 
rebounding from the glass collide. This object is best attained 
in the spherical bulb, but it is also attained in a cylindrical vessel 
with one or two straight filaments coinciding with its axis, and 
possibly aleo in parabolical or spherical bulbs with the refrac- 
tory body or bodies placed in the focus or foci of the same, 
though the latter is not probable, as the electrified atoms should 
in SiT casos rebound normally from the surface they strike, unless 
the 8 were exceesive, in which case they would probably 
follow the general law of reflection. No matter what shape the 
vessel may have, if the exhaustion be low, a filament mounted 
in the plono is brought to the same degree of incandescence in all 
parts ; but if the exhaustion be high, and the bulb be spherical or 
pear-shaped, as usual, focal points form, and the filament is heated 
to a higher degree at or near such points. To illustrate the effect, 
I have here two small bulbs which are alike, only one is exhausted 
to a low and the other to a very high degree. When connected to 
the coil, the filament in the former glows uniformly throughout 
all its length ; whereas in the latter, that portion of the filament 
which is in the centre of the bulb glows far more intensely than 
the rest. A curious point is that the phenomenon occurs even if 
two filaments are mounted in a bulb, each being connected to one 
terminal of the coil, and, what is still more curious. if they be very 
near together, provided the vacuum be very high. I noted in ex- 
periments with such bulbs that the filaments would give way 
usually at a certain point, and in the first trials I attributed it to 
a defect in the carbon. But when the phenomenon occurred many 
times in succeesion I recognised its real cause. 

In order to bring a refractory body enclosed in a bulb to 
incandescence, it 18 desirable, on account of economy, that all the 
energy supplied to the bulb from the source should reach without 
loss the y to be heated; from there, and from nowhere elso, it 
should be radiated. It is, of course, out of the question to reach 
this theoretical result, but it is possible by a proper construction 
of the illuminating device to approximate more or less to it. For 
many reasons, the refractory body is placed in the centre of the 
bulb, and it is usually supported on a glass stem containing the 
leading-in wire. As the potential of this wire is alternated, the 
rarefied gas surrounding the stem is acted upon inductively, and 
the glass stem is violently bombarded and heated. In this 
manner by far the panel kara of the energy supplied to the 
bulb—especially when ex ingly high frequencies are used — 
may be lost for the purpose contemplated. To obviate this lors, 
or at least to reduce it to a minimum, I usually screen the rarefied 
gas surrounding the stem from the inductive action of the leading- 
in wire by providing the stem with a tube or coating of conducting 


THE ELECTRICAL ENGINEER, MAY 20, 1892. 


material. It seems beyond doubt that the best among metals to 
employ for this purpose is aluminium, on acco unt of ite many re- 
markable properties. Its only fault is that it is easily fusible, and 
therefore its distance from the incandescing body should be 
properly estimated. Usually, a thin tube, of a diameter somewhat 
smaller than that of the glass stem, is made of the finest aluminium 
sheet, and slipped on the stem. The tube is conveniently prepared 
by wrapping around a rod fastened in a lathe a piece of aluminium 
sheet of the proper size, grasping the sheet firmly with clean chamois 
leather or blotting-paper, and spinning the rod very fast. The 
sheet is wound tightly around the rod, and a hi aly paehan tube 
of twoor three layers of the sheet is obtained. en slipped on the 
stem, the pressure is generally sufficient to prevent it from slipping 
off, but, for safety, the lower edge of the ahost may be turned in- 
side. The upper inside corner of the sheet —that is, the one which 
is nearest to the refractory incandescent body—should be cut out 
diagonally, as it often happens that, in consequence of the intense 
heat, this corner turns towards the inside and comes very near 
to, or in contact with, the wire, or filament, supporting the refrac- 
tory body. The greater part of the energy supplied to the bulb 
is then used up in heating the metal tube, and the bulb is 
rendered useless for the purpose. The aluminium sheet should 
project above the glass stem more or less—lin. or so—or else, if 
the glass be too close to the incandescing body, it may be strongly 
heated, and become more or less conducting, whereupon it may be 
ruptured, or may, by ite conductivity, establish a good electrical 
connection between the metal tube and the leading-in wire, in 
which case, of course, again, most of the energy will be lost in 
heating the former. Perhaps the best way is to make the top of 
the glass tube, for about an inch, of a much smaller diameter. To 
still further reduce the danger arising from the heating of the 
glass stem, and also with the view of preventing an electrical con- 
nection between the metal tube ind the electrode, I preferably 
wrap the stem with several layers of thin mica, which extends at 
least as far as the metal tube. In some bulbs I have also used an 
outeide insulating cover. 

The preceding remarks are only made to aid the experimenter 
in the first trials, for the difficulties which he encounters he may 
soon find means to overcome in his own way. To illustrate the 
effect of the screen, and the advantage of using it, I have heretwo 
bulbs of the same size, with their stems, leading-in wires, and 
incandescent lamp filamente tied to the latter, as nearly alike as 
possible. The stem of one bulb is provided with an aluminium 
tube, the stem of the other has none. Originally the two bulbs 
were joined by a tube which was connected to a Sprengel pump. 
When a high vacuum had been reached, first the connecting tu 
and then the bulbs were sealed off; they are therefore of the same 
degree of exhaustion. When they are separately connected to the 
coil giving a certain potential, the carbon filament in the bulb 

rovided with the aluminium screen is rendered highly incan- 

escent, while the filament in the other bulb may, with the same 
poena not even come to redness, although in reality the latter 

ulb takes generally more energy than the former, When they 
are both connected together to the terminal, the difference is even 
more 3 showing the importance of the screening. The 
metal tube placed on the stem containing the leading-in wire 
performs really two distinct functions: First, it acte more or less 
as an electrostatic screen, thus economising the energy supplied to 
the bulb; and, second, to whatever extent it may fail to act 
electrostatically, it acte mechanically, preventing the bombard- 
ment, and consequently intense heating and possible deterioration, 
of the slender support of the refractory incandescent body, or of 
the glass stem containing the leading-in wire. I say slender 
support, for it is evident that in order to confine the heat more 
completely to the incandescing body ite support should be very 
thin, so as to carry away the smallest possible amount of heat by 
conduction. Of all the supports used I have found an ordinary 
incandescent lamp filament to be the best, puc because, 
among conductors, it can withstand the highest degrees of 

eat. 

The effectiveness of the metal tube as an electrostatic screen 
depends largely on the degree of exhaustion, At excessively high 
degrees of exhaustion—which are reached by using great care and 
special means in connection with the Sprengel pump— when the 
matter in the globe is in the ultra-radiant state, it acts most 
perfectly. The shadow of the upper edge of the tube is then 
sharply defined upon the bulb. At a somewhat lower degree of 
exhaustion, which is about the ordinary nou- striking vacuum, 
and generally as long as the matter moves predominantly in straight 
lines, the screen still does well. In elucidation of the preceding 
remark it is necessary to state what isa ‘‘ non-striking vacuum 
for a coil operated, as ordinarily, by impulses, or currente, of low 
frequency is not, by far, so when the coil is operated by currents 
of very high frequency. In such case the discharge may pass 
with great freedom through the rarefied gas through which a 
low-frequency discharge may not pass, even though the potential 
be much higher. At ordinary atmospheric pressures just the 
reverse rule holds good; the higher the ri bog the 
less the spark discharge is able to jump between the ter- 
minale, especially if they are knobs or spheres of some size. 
Finally, at very low degrees of exhaustion, when the gas is 
well conducting, the metal tube not only does not act as an 
electrostatic screen, but even is a drawback, aiding to a consider- 
able extent the dissipation of the energy laterally from the 
leading-in wire. This, of course, is to be expected. In this case— 
namely, the metal tube is in good electrical connection with the 
leading-in wire, and most of the bombardment is directed upon 
the tube. As long as the electrical connection is not good, the 
conducting tube is always of some advantage, for although it may 
not greatly economise energy, still it protects the support of the 
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refractory button, and is a means for concentrating more energy 
upon the same. 

To whatever extent the aluminum tube performs the function of 
a screen, its usefulness is therefore limited to very high degrees of 
exhaustion when it is insulated from the electrode—that is, when 
the gas as a whole is 5 and the molecules, or atoms, 
act as independent carriers of electric charges. In addition 
to acting as & more or less effective screen, in the true meaning 
of the word, the conducting tube or coating may also act, by 
reason of ite conductivity, as a sort of equaliser or dampener 
of the bombardment against the stem. To be explicit, I assume 
the action as follows: Suppose a rhythmical bombardment to occur 
against the conducting tube by reason of its imperfect action as 
a screen, it certainly must happen that some molecules, or atoms, 
Strike the tube sooner than others. Those which come first in 
contact with it give up their superfluous charge, and the tube 
is electrified, the electrification instantly spreading over ita 
surface. But this must diminish the energy lost in the bombard- 
ment, for two reasons: firstly, the charge given up by the atoms 
spreads over a great area, and hence the electric density at any 
point is small and the atoms are repelled with less energy tban 
they would be if they would strike. against a good insulator ; 
secondly, as the tube is electrified by the atoms which first come 
in contact with it, the progress of the following atoms against the 
tube is more or less checked by the repulsion which the electrified 
tube must exert upon the similarly electrified atoms. This 
repulsion may perhaps be sufficient to prevent a large portion of 
the atoms from striking the tube, but at any rate it must diminish 
the energy of their impact. It is clear that when the exhaustion 
is very low, and the rarefied gas well conducting, neither of the 
above effects can occur, and, on the other hand, the fewer the 
atoms, with the greater freedom they move ; in other words, the 
higher the degree of exhaustion, up to a limit, the more telling 
will be both the effecta. 


Fia. 18, — Bulb with Mica Tube with Aluminium Screen. 


What I have just said may afford an explanation of the 
phenomenon observed by Prof. Crookes — namely, that a discharge 
through a bulb is established with much greater facility when an 
insulator than when a conductor is present in the same. In my 
opinion, the conductor acts as a dampener of the motion of the 
atoms in two ways pointed out ; hence, to cause a visible discharge 
to pass through the bulb, a much higher potential is needed if a 
conductor, especially of much surface, be present. For the sake 
of clearness of some of the remarks before made, I must now refer 
to Figs. 18, 19, and 20, which illustrate various arrangements with 
a type or bulb most generally used, Fig. 18 is a section through 
a spherical bulb, L, with the glass stem, s, containing the leading- 
in wire, to, which has a lamp filament, /, fastened to it, serving to 
support the refractory button, m, in the centre. M is a sheet of 
thin mica wound in several layers around stem, s, and a is the 
aluminium tube. Fig. 19 illustrates such a bulb in a somewhat 
more advanced stage of perfection. A metallic tube, S, is fastened 
by means of some cement to the neck of the tube. In the tube is 
screwed a plug, P, of insulating material, in the centre of which is 
fastened a metallic terminal, t, for the connection to the leading-in 
wire, w. This terminal must be well insulated from the metal 
tube, S, therefore, if the cement used is conducting—and most 

nerally it is sufficiently so—the space between the plug, P, and 
the neck of the bulb ehould be filled with some good insulating 
material, as mica powder. Fig. 20 shows a bulb made for experi- 


mental purposes. In tbis bulb the aluminium tube is provided 
with an external connection, which serves to investigate the effect 
of the tube under various conditions. It is referred to chiefly to 


su ta line of experiment followed. 
5 nce the bombardment against the stem containing the leading- 
in wire is due to the inductive action of the latter upon the rarefied 
as, it is of advantage to reduce this action as far as practicable 
y employing a very thin wire, surrounded by a very thick insula- 
tion of g or other material, and by making the wire passing 
through the rarefied gas as short as practicable. To combine 
these features I employ a large tube, T (Fig. 21), which protrudes 
into the bulb to some distance, and carries on the top a very short 
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glass stem, 3, into which is sealed the leading - in wire, w, and I pro- 
tect the top of the glass stem against the heat by a small aluminium 
tube, a. and a layer of mica underneath the same, as usual. The 
wire, w, passing through the large tube to the outside of the bulb, 
should be well insulated—with a glass tube, for instance—and the 
space between ought to be filled out with some excellent insulator. 
Among many insulating powders I have tried, I have found that 
mica powder is the best to employ. If this precaution is not 
taken, the tube, T, protruding into the bulb will surely be 
cracked in consequence of the heating by the brushes, which are 
apt to form in the upper part of the tube, near the exhausted 


Fid. 19.—Improved Bulb with Socket and Screen. 


globe, especially if the vacuum be excellent, and therefore the 

tential necessary to operate the lamp very high. Fig. 22 

lustrates a similar arrangement, with a large tube, T, protruding 

into the part of the bulb containing the refractory button, m. In 
this case the wire leading from the outside into the bulb is 
omitted, the energy required being supplied through condenser 
coatings, C C. e insulating packing, P, should in tbis con- 
struction be tightly fitting to the glass, and rather wide, or 
otherwise the discharge might avoid passing through the wire, w, 
which connects the inside condenser coating to the incandescent 
button, m. 

The molecular bombardment against the glass stem in the bulb 
is a source of great trouble. As illustration I will cite a pheno- 
menon only too frequently and unwillingly observed. A bulb, 
preferably a large one, may be taken, and a good conducting body, 
such as a piece of carbon, may be mounted in it upon a platinum 
wire sealed in the glass stem. The bulb may he exhausted to a 
fairly high degree, nearly to the point when phosphorescence begins 
to appear. When the bulb is connected with the coil, the piece of 


Fio. 20. —Bulb for Experimente with Conducting Tube. 


carbon, if small, may become highly incandescent at first, but ite 
brightness immediately diminishes, and then the discharge may 
break eae) the glass somewhere in the middle of the stem, in 
the form of bright sparks, in spite of the fact that the platinum 
wire is in good electrical connection with the rarefied ge 
through the piece of carbon or metal at the top. The t 
sparks are singularly bright, recalling those drawn from a clear 
surface of mercury. But as they heat the glass rapidly they of 
course lose their brightness, and cease when the glass at the 
ruptured place becomes incandescent, or generally sufficiently 
hot to conduct. When observed for the first time the phenomenon 
must a very curious, and shows in a striking manner 
how radtcall different alternate currente, or impulses, of high 
frequency ve, as compared with steady currente, or currente 


of low frequency. With such currente—namely, the latter—the 
phenomenon would, of course, not occur. When frequencies such 
as are obtained by mechanical means are used, I think that the 
rupture of the glass is more or less the consequence of the 
bombardment, which warms it up and impairs ite insulating 
power ; but with frequencies obtainable with condensers, I have 
no doubt that the glass may give way without previous heating. 


Fria. 21. —Improved Bulb with Non-conducting Button. 
Although this appears most singular at first, it is in reality what 
we might e to occur. he energy supplied to the wire 
leading into the bulb is given off partly by direct action through 
the carbon button, and partly by inductive action through the 
glass surrounding the wire. "The case is thus analogous to that in 
which a condenser shunted by a conductor of low resistance is 
connected to a source of alternating currents. As long as the 
frequencies are low, the conductor gets the most, and the con- 
denser is perfectly safe; but when the frequency becomes exces- 
sive the róle of the conductor may become quite insignificant. In 
the latter case the difference of potential at the terminals of the 
condenser may become so great as to rupture the dielectric, not- 
withstanding the fact that the terminals are joined by a conductor 


Fic. 22. Type of Bulb without Leading-in Wire. 


of low resistance. It is, of course, not necessary, when it is desired 
to produce the incandescence of a body enclosed in & bulb by 
means of these currents, that the body should be a conductor, for 
even a perfect non-conductor may be due as readily heated. For 
this purpose it is sufficient to surround a conducting electrode with 
the non-conducting material, as, for instance, in the bulb described 
before in Fig. 21, in which a thin incandescent lamp filament is 
coated with a non-conductor, and supporte a button of the same 
material on the top. At the start the bombardment on by 
inductive action through the non-conductor until the same is 
sufficiently heated to become conducting, when the bombardment 
continues in the ordinary way. 


(To be continued. ) 
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ON THE CAUSE OF THE CHANGES OF ELECTRO- 
MOTIVE FORCE IN SECONDARY BATTERIES.* 


BY J. H. GLADSTONE, PH.D., F.R.S., MEMBER, AND WALTER 
HIBBERT, F. I. C., ASSOCIATE, 


In 1882, Dr. Gladstone and the late Mr. Tribe sent to Nature 
four letters on the Chemistry of Secondary Batteries. The 
main point established in these papers was the all-important 
functions of sulphate of lead. They showed, in fact, that when a 
lead lead-peroxide cell is discharged, sulphate of lead is the 
pri alps on both plates,” and when it is charged in, 
“ this lead sulphate is oxidated on the one plate, and redu on 
the other." In 1883, another letter appeared, in which, amon 
other things, the effect of different strengths of acid when the cell 
is being charged was investigated, and the existence of occluded 
hydrogen, ozone, and hydrogen dioxide was considered. These 
letters were subsequently published in book form.+ Ina paper 
of the same authors in the Journal of the Chemical Society for 
1883, p. 345, reference was made to the production of persulphuric 
&cid in the electrolysis of oil of vitriol. 

In 1883, Prof. Franklandt obtained substantially the same resulta, 
and proposed to ascertain the state of a cell during charge or dis- 
charge by observing the density of the acid. In 1889, Messrs. Duncan 
and Wiegand§ investigated the rate of diffusion of the acid out of 
the pores of the spongy masses in the plates of a secondary battery. 
In 1889, Heim” investigated the change in ca ty of secondary 
batteries when used with different atrengths of acid and gave the 
E.M.F.'s observed when the strength varied from 10 to 35 per 
cent. H,SO, In 1890 we published. experiments|| which led us to 
regard the abnormal initial E. M. F. of a secondary battery as 
due to inequality of acid strength, and its gradual disappearance 
as due to equalisation of strength produced by diffusion." Shortly 
&fter this an elaborate and valuable series of observations on 
accumulators was published by Messrs. Ayrton, Lamb, Smith, and 
Woods,** who have given curves showing the changes in potential 
difference under many conditions of working. ey allude to 
our suggestion, and conclude on various grounds that it is insuffi- 
cient to explain some of the phenomena. In the discussion which 
followed Cun i es Mr, Hibbert urged that curves given by the 
authors affo confirmation of our hypothesis. Subsequently, 
two papers were sent to the Royal Society by Mr. G. H. Robert- 
son and Prof. Armstrong, Hof which only the abetracts have been 
printed. From these, as well as from a lecture by Mr. Robertson 
at the Society of Arts, f we gather that they attribute much to the 
formation of persulphuric acid and hydrogen dioxide. 

We have lately been making additional experiments on the 
matter, which have led us to the conclusion that variations in the 
Pha x of the sulphuric acid are the main cause of the variations 
in E.M F. We Proposed to consider: First, what variations of 
strength of aci 
discharge ; second, experimental determination of the change of 
E. M. F. produced by changing the strength of acid; third, how 
far this is capable of explaining all that is known about the 
changes of E. M. F.; fourth, confirmations, experimental and 
theoretical ; fifth, other suggested cáuses, 


Part I. WHAT VARIATIONS OF STRENUTH or ACID ACTUALLY 
Occur DURING CHARGE, Repose, AND DISCHARGE. 


(a) Changes During Charge.—If we start with a properly-formed 
cell which has been discharged, wo have to deal with two leaden 
apponit, on one of which there is a mixture of lead sulphate 
(PbSO,), with more or less lend peroxide (PbO,), and on the other a 
mixture of lead sulphate (PbSO,), with more or less spongy 
metallic lead, Each of these mixtures is a porous layer the inter- 
stices of which may penetrate to the leaden support. To avoid 
confusion, we propose describing the one as the PbO plate, and 
the other as the Pb plate, If these be charged, the chemical 
action consists of the conversion of the lead sulphate on the one 
plate into PbO, and on the other into spongy lead, and the 
electrolytic change may be expressed thus : , 


PbSO, ++ H,O IIT H,O + PbSO, = PbO, + H480, TIE H,30, + Pb. 


It is evident that during this process sulphuric acid is formed 
in the pores of both plates, whilst at the same time an equivalent 
amount of water disappears. Apart from this electro-chemical 
result, which is equal on both sides, it is well known that during 
an electrolytic decomposition there is a gradual heaping up of the 
acid at what is now called the positive electrode, and a drawing 
of it away from the other. This increase of strength of acid at the 
peroxide plate may be seen by the descent of a denser layer of 
acid through the clear space under the plate. Indeed, it is well 
known that there is a circulation in the cell, the acid becoming 
stronger at the bottom and weaker at the top. But to remove 
any doubt as to the strength of acid in the pores of the peroxide 
being greater than in those of the other plate, we made a direct 
experiment. A cell was made of two small fully-formed plates, 
each in a porous pot containing about 30 cubice centimetres of 
acid. These porous pots were placed ina large dish of the same 
acid and a current of 0:2 ampere sent through for two hours. 


* Paper read before the Institution of Electrical Engineers, 

T The Chemistry of Secondary Batteries." Macmillan, 1883, 

t Proc, Roy. Soc., vol. xxxv., p. 67. 

8 Electrical World, June 15, 1889, T Æl. Zeit., 1889, p. 88. 

Notes on Secondary Batteries," Phil. Man., 1890, p. 168. 

** Jour. Inst. Elec. Engineers, 1890, pp. 539 and 660. 

++ Proc. Roy. Soc., 1891, pp. 105 and 108. f Soc. Arte Journal, 
Decomber 4, 189]. 


sation is, however, a very slow process, to be reckoned by 


actually occur during charge, repose, and | 


After that time, the acid in the pot containing the PbO, plate had 
increased 3 per cent., whilst that round the Pb plate had diminished 
l per cent. Of course, during the whole process of charging, 
diffusion is tending to equalise the strength of the acid, but it is 
much impeded by the capillary nature of the res cm through 
which it must take place. It is quite conceivable that towards 
the end of charging, a film of the strongest acid—that is, PS 
itself —covers the working surface of the PbO, plate. All these 
actions account for the well-known fact that during the ch 

the whole body of the liquid in a working cell rises in density by 
somewhere about 0-04. 

(b) Changes on Repose.—At the end of charging, the PbO, plate 
consists of porous peroxide attached to the lead support, sur- 
rounded by strong sulphuric acid. This sulphuric acid will diffuse 
out into the intermediate liquid at a rate which Messrs. Duncan 
and Wiegand's results show to be rapid at first. Complete equali- 
ours 
rather than by minutes, But there are other actions reducing the 
sulphuric anil in the pores at the same time. The PbO, and its 
supporting lead are in a condition to set up energetic local action 
with the formation of sulphate of lead, and consequent rt omen 
e acid from the liquid. The chemical change is as 
OLOWS ; 


PbO, +H,SQ, ..... H80,4- Pb - PbSO, H,O. . . HO + PbSO,. 


(It must be remembered that the Pb in this equation is the lead 
support for the peroxide. Common experience shows that it is 
corroded during use.) This action clearly will absorb sulphuric 
acid from the liquid in the pores and rep it by water. In a 
well-charged plate, there is always at first an evolution of a little 
oxygen gas, which has been attributed" to the reaction of hydrogen 
dioxide on peroxide of lead. 


PbO, + H,O. PbO + H,0 + O,. 


If this be the case, the oxide of lead (PbO) formed must also 
abstract ita equivalent of sulphuric acid from the liquid. 

Of the three causes of weakening—diffusion, local action, and 
reduction by H,O, —the first goes on till the acid in the pores is 
brought down to the same strength as that in the intermediate 
liquid. But the local action may still continue for many days, and 
will tend to keep the acid in the pores a little weaker than that in 
the external liquid, notwithstanding the return diffusion of acid 
towards the pee Turning now to the Pb plate in ay eng we 
find none of the above actions taking place, except the slow 
equalisation of strength produced by diffusion. But there is an 
action peculiar to this plate—that is, a direct, slow chemical 
action of the sulphuric acid on the lead, producing lead sulphate 
and hydrogen gas.t The equation is— 


Pb+H,50,=PbS0, + H} 


This must gradually produce a weakening of the acid in the pores, 
and it is important to notice that diffusion, which is always slow, 
will be almost entirely prevented by the choking up of the 
"e passages by the gas evolved. We have indicated the 
probability that towards the end of a charge there is a film of the 
strongest acid against the working surface of the PbO, plate. If 
this be true, it is evident that as soon as repose begins such a film 
will almost immediately disappear, owing to diffusion into adjacent 
liquid, whether in the pores or out of them. 

(c) Changes During Discharge.—As soon as the discharge begins, 
a still more rapid reduction of the stren of acid may be 
expected. Diffusion, local action, and reduction by H,O, will atill 
take place on the PbO, plate, and the direct chemical action on the 
lb plate, but on each plate there iseeuperadded the ordinary 
discharge reaction of the cell. The of the equation for 
discharge is the same as that already for local action— 
namely ; * 


PbO, H,8O,...... H,80,-- Pb=PbSO, + H40...... H,O + PbSO, 
(In thie case the Pb represents spongy lead on the Pb plate.) 


But while the absorption of sulphuric acid and production of 
water thus goes on in both plates, eléctrical transference of the 

SO, now takes place from the PbO, to the Pb plate, causing an 
idditional weakening of the acid in the pores of the first. If 
discharge has commenced immediately upon the cessation of 
charging, these different causes will combine to produce a very 
rapid decrease in the strength of the acid at the PbO, plate. In 
any case, 1 period must soon arise in which the great excess of 
sulphuric acid originally about the PbO, plate has disappeared 
through these various agencies, and the acid on both plates will be 
reduced to pretty nearly the same strength as that of the inter- 
mediate liquid. After this, there will be a gradual withdrawal of 
acid from the liquid in the pores, more or less compensated by 
diffusion inwards from the intermediate liquid. This, of course, 
brings about the reduction in the strength of the whole acid, 
which is well known to take place during disc 

The strength of the acid in the pores will be determined by the 
relative values of the rate of withdrawal and the rate of diffusion. 
But while the rate of withdrawal continues constant for a given 
discharge current, the rate of diffusion rapidly diminishes.t The 
rate of weakening of the acid is therefore a constantly increasing 


| one, and may finally become eo rapid that the acid strength of the 


* “Chemistry of Secondary Batteries," p. 51. 

+ Gladstone and Hibbert, Phil, Mag., 1890, p. 164; Ayrton and 
others, Journal Inst. Elec. Engineers, 1890, p. 680. 

t This might be expected from the partial elogging of the pores 
by the PbSO, formed on both plates, and it has been experi- 
mentally shown to be the case by Messrs, Duncan and Wiegand. 
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liquid against the working surfaces of the plates is very low or 
almost nj. such a case we may expect the formation of the 
white compound described by Gladstone and Tribe,“ which 
Mig ig e seemed to be a basic compound of the composition 
(d) 8 es on Repose after Prolonged Discharge.—If through 
longed dishare the acid against the working surfaces has 
2 very weak, and the discharge is then stopped, it is evident 
that the acid in the poros will quickly increase in density, and 
uniformity of strength in and outside the pores will be restored 
after a while ; but the general strength will always be lower than 
the original value. A renewal of the discharge will, however, 
soon lead to exhaustion of the acid against the working surfaces. 


Part IL—ExPERIMENTAL DETERMINATION OF THE CHANGE OF 
E. M. F. PRODUCED BY CHANGING THE STRENGTH OF ACID. 


It is a matter of general knowledge that the E.M.F. of an 
accumulator rises slightly when the strength of the acid is 
increased. Incidental determinations of the rise occur in several 

pers, of which we may mention one by Preecet and another by 


eim. f 
In 1890, thinking it probable that the chief cause of the high 
E. M. F. was the great inequality in strength of acid produced by 
the charging current," we made some experiments which were 
described, with tabulated results, before the Physical Society.§ 
Instead of repeating these we now throw the results into a diagram 
of curves, Fig. 1. . 

For each case the ordinates represent E.M.F. of the cell in 
volts, the abscisse represent time in minutes. The figures attached 
to the curves show the perceutage strength of the acid round the 
PbO, plate. The Pb plate was always in 18:5 per cent. acid. 

The curves how First. That in each experiment the E. M.F. 
at the commencement of disch is about the same value, 2°58 
or 2:6. Secondly. That the fall after stopping the charging 


current was initially more rapid in the case of the weaker acid. 
The su uent and more permanent E.M.F. also depends on the 
strength of the acid, the value for 58 per cent. acid being 2:27 
volts ; for 34 per cent. acid, about 2°15 volte ; for 18:5 per cent. 
acid, about 2°01 volts. When the cell has been in repose 15 
minutes, the weakest acid gave 026 volt less than the strongest, 
and 0:14 volt less than the 34 per cent. acid. Thirdly. That if, 
when the E.M F. has fallen, the strength of the acid be increased, 
the E.M.F. quickly rises, and as the acid soaks into the pores, 
eventually attains about the same value as if that particular 
strength of acid had been maintained throughout. 

This seemed to justify our conclusion, but we were desirous of 
obtaining more direct evidence of the effect of varying strength of 
acid. In our old experiments we measured E. M. F. by the con- 
denser method, and un found it useful in many experi- 
mente. But wenow have e more accurate determinations by the 
potentiometer, and in one series of experimente by observing the 
current obtained through a high resistance. 

Throughout the new experiments we have em loyed the same 
two 1 The supports consisted of thick lead wire doubled on 
itself. These were pasted with red lead and then formed in 
the usual way, until the paste on one was pure lead, and on the 
other pure peroxide of lead. The active part of each was about 
Jin. long and jin. diameter. The containing vessel and acid 
varied according to requirement, as described below for the 

ticular experiments. We found that on transferring the plates 
rom a weaker to a stronger acid the E.M.F. begins to go up, at 
first rapidly, afterwards more and more slowly. But the final 
value is not reached for eome hours. It was impossible to allow 
so much time for each observation, and in our earlier experiments 
we made our determination of E.M.F. at the end of 20 minutes or 
so. Consequently in these our figures do not represent the ulti- 
mate value of the E. M.F. for that strength of acid, but they do 
not fall much short of it. In all experiments the plates were fully 
charged, and before being used was washed free from the liquid 
producta of electrolysis. 

First Series. —In the first series both plates were immersed in 
acids of the same strength. When one observation had been made, 
the plates were quickly transferred to another cell containing 
stronger acid, and the EMF. occasionally tested for 15 minutes, 
when it was finally observed, and the plates again removed into a 
cell containing still stronger acid, and so on. The following table 
gives the resulte : 


* “Chem. of Sec. Batts., p. 46. 
t Proc. Roy. Soc., 1883, p. 460. t El. Zeit., 1889, p. 88. .8 Phi. 
Mag., 1890, p. 168. 


TABLE I. 

Acid in cell round both plates. E. M. F. of cell 
Density. demo Y strength. in volte. 
// „„ 1:887 
1065 2 BFF 1:898 
1080 EA |y PERS 1:915 
IT. i usce ee ö cineres 1:043 
hy Gem ee 2ÜÜ˙a 1:978 
TOIT Gone eseeFur S 2-048 
LORS: - S E E 2-088 
1:235. oer baa ueisss ASO) ands sesers 2°170 


The last acid was found to act vigorously on the spongy lead, so 
that this series was discontinued, i 

Second Series.—The same procedure was followed, with the 
exception that the Pb was kept throughout in acid of density 
1:098 = 14 per cent. The peroxide was transferred from one to 


| another of a series of porous pote filled with acids of the strength 


given below : 


TABLE II. 
Acid round PbO, plate — — , 
Density. Percentage strength. E.M.F. in volts. 

H so eer errr re 1:926 
10655500 „ 1:932 
10800 ITC. 1:939 
III 182. : 25i vore ede 1:949 
IDF 2A r ET 1963 
II S 1:086 
o p i BOL vues veis * 2013 
o 0 ine 2-061 

BF „„ 2-22 

170m uivi m BIO. isni 2:33 

* The two last observations really belong to another set of 

experiments, where the acid round the lead =23 per cent. 


The results of the two series are plotted in the diagram Fig. 2. 
It will be seen—first, that in both cases the E.M.F. increases with 
the strength of the acid, although in Curve II. there is no 
in the acid at the Pb plate; secondly, there is no coincidence of 
the curves except where the conditions of the experimente are 

ractically identical; thirdly, that for any given abscissa the 

M. F. in Curve I. is smaller than that in Curve II. when the acid 
about the Pb plate is less than 14 per cent., and greater when it is 
more. Hence it follows that the E. M.F. depends on the strength 
of the acid at both electrodes. 


TABLE III. 
x 8 E. M. F. in volta. 
ime o ensity | o 
soaking. | of acid. HO. 
Ascending. | Descending. Mean. 
l hour .| — | Trac = 1:507 | 1:507 
^ 1:008 1:2 1747 1777 1:762 
: 1:013 2:0 1:792 1:825 1:808 
15 1:020 31 1:835 1:867 1:851 
s 1:037 5:6 1:875 1:908 1:891 
30 minutes 1:071 10:4 1:922 1:953 1:937 
a 154 21:3 1993 2:016 2-004 
» 1:233 31:2 2-055 2-006 2-060 
15 minutes 1:388 49:0 2:149 — 2-149 


— — — 


Third Serien. Not being satisfied with the range or the accuracy 
of the preceding series, we endeavoured to obtain a curve repre- 
senting the relation between E. M.F. and strength of acid within 
the widest limite. After preliminary trials and considerations, we 
adopted the following plan. The experiments were divided into 
two parte, in consequence of the action of strong acid on spongy 
lead. In the first part we commenced with an acid of 5:6 per cent., 
and worked upwards to 49 per cent., allowing the plates to stand 
half an hour in each acid before final observation of E.M.F. The 
process was then reversed, working downwards through the same 
acids to 5:6 per cent. again, and then continued through weaker 
acids to a mere trace—lees than 0°05 per cent.—and the cycle 
finished by returning once more to 5:6 per cent. As even balf-an- 
hour or an hour is y sufficient for equalisation of the 
strength of the acid within and without the pores of the plates, 
it may be expected that the ascending series would scarcely 
represent the full effect of the rise, whilst the descending series 


THE ELECTRICAL ENGINEER, MAY 20, 1899. 


501 


would scarcely represent the full effect of the fall. We therefore 
give in Table III., not only the numbers actually obtained, but 
also the means of the ascending and descending series, which 
cannot be far from the true values. We have proof of this in 
the case of the 5:6 per cent. acid, where the mean is 1:89 volta, 
while the true E.M.F., as very carefully determined previously 
for the same strength, was 1'88 volte. This ment proves 
that no appreciable change had come over the plates during the 
operations. 

In the second part of the experimente of this series, the Pb plate 


stood throughout in 27 per cent. acid. We commenced with the | 


PbO, plate in 43:5 per cent. acid, ascended to 88:5 per cent., and 
then returned to 43:5 again. A longer time was here allowed for 
diffusion, as the strong acid is very viscid. Notwithstanding this 
longer soaking, the differences between the ascending and descend- 
ng series are greater than before. The resulta are given in the 
following table: 


TABLE IV. 
Time of | Acid round per- 
soaking oxide. E.M.F. 
peroxide 


plate. Density. 7, H4,SO,. 


50 minutes| 1:338 43:5 2:106 2:163 2:135 
50 $i 1:446 54:8 2:179 2233 2:206 
50 ei 1:569 66:0 2:250 2:298 2:27] 
60 » 1:605 69 0 2:279 2:342 2:310 
60 " 17723 79:0 2:354 2:398 2:376 
60 i 1:814 885 2:442 — 2:442 


The mean resulte of Tables III. and IV. are given in the ory: phase 
Fig. 3. The two curves very nearly join, and when it is considered 
that the highest E. M.F. of the lower curve is almost certainly too 
low, and the lowest E.M.F. of the upper curve too high, the 
coincidence is striking. 


An attempt was made to get an observation in a very stron 
acid. The fully-charged PbO, plate was washed in water, an 
dried at 100deg. C. It was then soaked in 95 per cent. acid. 
After 34 minutes’ soaking, the E.M.F. was observed, and the 
plate then placed in weaker acid. In consequence of absorption 
of water from the adjacent liquid of the cell, as well as from the 
atmosphere, the acid round the PbO, plate fell to 91:5 per cent., 
the Pb plate standing all through in 27:5 per cent. acid. Results 
ao given below, and are fairly confirmatory of the previous 

res: 


TABLE V. 
Time of Acid round PbO, 
soaking. late. E. M.F. 
34 minutes 91:5 per cent. .............. 2:44 
69. m eise I 2˙37 
F GOS. o dede esis 2:28 
Ol „„ 530- % sessi 2:16 


The highest E. M.F. here obtained (2:44) is very nearly the same 
as that given in Table IV. for 88 per cent. acid. 

A still further effort was ds to get an observation in the 
strongest acid. A PbO, plate was soaked all night in 80 per cent. 
acid, and in the morning transferred to a jar containing 99 per 
cent. H,SO, This was kept under a closed bell jar for four hours, 
after which the E.M.F. between the PbO, in this strong acid and 
a Pb plate in 25 per cent. acid was measured by potentiometer. 
The value was 2:47 volts, which, after 30 miuutes further standing, 
roee to 2:48 volts nearly. "This is represented in Fig. 3 by the 
small cross x. It was expected that a still higher voltage could 
be obtained if both plates were immersed in the strongest acid, 
undiluted H,SO,. The difficulty was that this acid acts pretty 
readily on the spongy coating of the ordinary Pb plate, so we 
made an experiment with a strip of ordinary clean sheet lead. 
Placing this in the same H,SO, in which the PbO, plate had been 
standing for some hours, the E.M.F. was found to be as high as 
2,007* volte. This is indicated in Fig. 3 by *. 


* The same E. M. F. was obtained whether the lead was cleaned | 
by scraping with a knife or by washing with acetic acid. 


Ascending. Descending. Mean. 


intermediate acid. There will then 


Part III. — How FAR ARE THESE RESULTS CAPABLE OY EXPLAIN- 
ING ALL THAT Is KNOWN ABOUT CHANGES or E. M. F. 


At the very beginning, it is evident that the experiments 
described in Part II. more than cover the range of variation in 
E.M.F. during ordinary work. For these limits are : a maximum 
P.D. of 2:5 volts at the end of a charge, and 1:8 volts at the end of 
a Sis four which come within the variations produced by 
strong and w acid. But our resulte go much farther than this, 
and for the pur of detailed consideration we shall com 

them (as shown in Parte I. and II.) with the valuable observations 
of Prof. Ayrton and his collaborateurs.  'Their papers in the 
Journal of the Institute* contain the most elaborate and trust- 
worthy account of working variations of P.D. which has yet been 
published. In order to make the comparison more evident to the 
reader, we give the two following time curves of E. M.F. in charge 


na ai arge They 5 mom the curves of P.D. Ae 
ven by Prof. Ayrton and others in the opposite p. 661, by 
Salto allowance for the resistance as ibi on pp. 590 and 


592. © indicate for certain marked points in the curves the 


ye iy strength of the acid in the general body of the cell as 
educed from the specific gravities given on pp. 672 and 673. 


Fig. 
23 7 ENF of oett A 279 at De L 
| | Se 
EA 
. 


At point. Density given. % H480,. 
| ECCO HO ET FI 24:5 
B uoces Id. nep 270 
„ ( Em 2714 
D- Sasser Dacian tiui 1:206. A deter 28-0 

Acid in general body of cell during discharge. 
At point. Density given. 4 H, 80, 

F 1:908 - diosa ns eis nas 27:8 
PBC ĩ ete 1:189. etos eet eieosi 25-9 
O A ain a iaa TIW: (uiuo roten 24:8 

As far as charging is concerned, we have already shown that 


| sulphuric acid must be continuously formed by the ecomposition 
| of the sulphate on each plate, and that the acid must become more 


and more concentrated, especially against the PbO, plate. If 
our views be correct, this must give rise to an immediate rapid 
increase of E. M. F.; but as the action proceeds the tendency of 
the heavy acid to sink towards the bottom of the vessel or to 
diffuse into the weaker intermediate acid, will become greater, 
and a point will be reached when the production of sulphuric acid 
1 the plate will be nearly counterbalanced by its dispersal. 

e E. M. F. will still rise slowly, because the intermediate acid is 
gradually 5 strength. This evidently is the tale that 
is told by Fig. 4. eginning with an external acid of 24:6 per 
cent., and a corresponding E.M.F. of about 2:03 volts, there is a 


| rapid rise—so rapid, indeed, that by the end of half-an-hour the 


E. M. F. has become 2'1 (which is about equal to what would be 
given by & 40 per cent. acid at-each plate—see Fig. 3), whilst the 
intermediate acid has not risen, but is only 24:5 per cent. The 
increase of E. M.F. due to increase of strength of acid against the 
lates then becomes very slow ; but after about nine hours it is 
ound to have risen to what we may look upon as 45 per cent. or 


Fig. 
ell discharging at 10 
| | | 


more against the PbO, plate, while the intermediate acid in the 
cell has risen to 27 P cent. It subsequently rises inst the 
working surfaces of the plaves to 55, and eventually to ab 
least 60 per cent., or probably much more, though the strength is 
little increased in the body of the cell. 

When discharge commences, we have shown that there must be 
a very rapid weakening of the acid from diffusion and formation of 
lead sulphate, till the losses are fully counterbalanced from the 
no material reduction till 
the intermediate acid is considerably reduced or prevented 
diffusing freely into the pores of the plates. This is the explana- 
tion of Fig. 5. We see the rapid fall of E.M.F., the bulk of which 
takes place in the first few minutes (see Ayrton and others, pp. 
545 and 546, and our experiments, Fig. 1). After about half an hour 
the E.M.F. is redu to about 2:03 volte, indicating about 
25 per cent. H,SO, against the plates, while the intermediate 
acid is 278 per cent. This state of things lasts for some 
hours, but the absorption of the free acid that is in 
the pores of the plates gradually reduces the strength there 


* Loc. cit., pp. 661, 545. 
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below that of the intermediate liquid, so that after eight hours 
the internal acid is about 22 per cent., while the external strength 
has sunk only to about 26 per cent. The acid against the plates 
then declines more rapidly, so that in four hours more the E.M.F. 
is equal to that which would be given by 7 per cent. at each plate, 
while the intermediate acid has scarcely sunk below 25 per cent. 

We have already mentioned in Section [. that when the acid is 
very weak the compound 2PbS0,.PbO may begin to form. 
Should this be the case, the acid absorbed per ampere-hour would 
be less than before by about one-third. This is about what was 
found by Dr. Frankland, and described by him in the discussion on 
the paper by Prof. Ayrton and his colleagues (Journal Institute, 
xix., 698). Dr. Frankland shows that in some prolonged dis- 
charges there was some such reduction of the absorbed acid, and 
that the diminished rate of absorption began when the voltage fell 
below 1:8—a figure indicative, on our hypothesis, of a weak acid in 
the pores of the plates. We have alo shown that if through 
prolonged discharge the acid in the pores has become very weak, 
a stoppage of the discharge ought soon to bring up the acid 
towards what it is outside. The E M. F. ought therefore quickly 
to increase to the normal, or nearly so. This rise after rest was 
observed in very early days, and has been frequently discussed, as, 
for example, by Messrs. Gladstone and Tribe (“ Chem. Secondary 
Batts.,” p. 28), and by Prof. Ayrton and others. 

We have already seen that if a charged cell be allowed to rest 
without discharge, the acid in the interstices of the Pb plate is 
slowly 5 its action on the lead with the evolution of 
hydrogen gas. e gas will tend to clog the interstices and 
impede the stronger acid outside from diffusing inwards.“ The 


lower strength of internal acid will produce a lower E. M. F. than 
would be obtained if the internal acid were of the same 
strength as the external. In other words, a discharge after long 
repose ought to commence with a somewhat low E.M.F. But 
one effect of discharging will be to remove the impediment to 
free diffusion produced by the enclosed gas, and thus tend to 
increase the strength of the internal acid, with a consequent 
small rise in E. M.F. as the discharge goes on. Now Prof. Ayrton 
and his colleagues obtained these very results in two instances. 
The curves representing one of these we have reproduced, Fig. 6, 
from their paper, with two previous normal curves, a and b, for 
comparison. In both the instances not only had the P.D. sunk 
below the normal during repose, but it never quite recovered its 
normal value, while the fall towards the end of the action took 
place in about two-thirds of the normal time. On subsequent 
charging the process of decomposing the PbSO, lasted for only 
two-thirds of the usual time. All this pointe to an early cloggin 
of the pores, and a consequent diminution of the total chemica 
action. In this way we explain what the discoverers of the effect 
regard as a difficulty. The real problem that had to be solved was 
not why did the P.D. go up during discharge, but why had it gone 
down during the many days' repose ? 


(To be continued.) 


DUNDEE ELECTRIC LIGHTING. 


It will be seen from our advertisement columns that the 
work at Dundee will soon commence. The following is the 
report of Prof. A. W. B. Kennedy upon the scheme of 
Messrs. Urquhart and Small, who are the engineers to the 
Corporation : 


Having now received from Messrs. Urquhart and Small their 
specifications for this work in their final form, I have pleasure in 
forwarding to you my report on the matter. 

Ihad submitted to me, in the first place, a copy of your pro- 
visional order and other documents, a map of the permissory and 
scheduled districts, Messrs. Urquhart and Small's six specifications, 


(those, namely, for boilers, pipes, etc., engines, dynamos, batteries | 


and mains), and their drawings of the station arrangement. I 
visited Dundee on the 19th April (after having examined these 
papers), and there had the advantage of meeting several members 
of your body, with whom I discussed the whole «question 
informally. I also examined the proposed eite for the station, and 
walked over the whole of the lines along which it is proposed to 
lay mains, in the company of Mr. Urquhart. 

As tothe general question of the best system to be used, Messrs. 


There may also be a slow formation of lead sulphate on either 
plate, due to the local action described further on. 


| which is, un 


Urquhart and Small recommend a low-tension continuous-current 
system arranged with three-wire mains, and having storage 
batteries in the circuit for light loads, etc. This is the system 
which I have myself used for some years in London very success- 
fully, and on which I am now carrying out the lighting o 3 
I was disposed to think that the work at Dundee might have been 


| carried out on the simpler two-wire plan, which I am arranging in 


Oldham for a station very similar in output to that at Dundee, 
but on examining the site of your station in reference to the 
districte which are to be lighted, I think it will be more economical 


for you to adopt the three-wire system as proposed. 


he whole of the business parts of Dundee, as well as the im- 


| porens residential district to the north-east of the station, can 
e 


very easily supplied from it direct on this system. Should it 
be required, later on, to supply the Perth.road district, this can 
readily be done from the station by the use of a motor-transformer, 


| with or without a battery of accumulators, in a small local sub- 


station fed by mains from the central station. 
As to the specifications themselves, I have to say that I have 


| examined these most minutely, and have advised a number of 
changes in their details, which have all been carried out and 
| embodied in the final copies sent to me by Messrs. Urquhart and 


Small on the 7th instant. I have 5 in saying that in their 
resent form I approve them, and think them thoroughly satis- 
actory. 

The changes I have referred to were for the most part in details 
of the work, and were purely technical, so that I need not trouble 
you with any particulars about them. I will only mention, as 
points of greater importance, the substitution of single dynamos 
running at 230 volte pressure for pairs of dynamos in series at 
half that pressure ; a reduction in the size of the two smallest 
dynamos and engines, to adapt them better for economical 
working at the lowest loads; some considerable modifications in 
the specification for batteries (mainly in the direction of demand- 
ing increased efficiency); and some increase of the amount of 
copper in the smaller mains. 

notice that Lancashire boilers are specified, and that the 
specification for the boilers has been prepared by Mr. Michael 

Longridge, who is of course an excellent authority on these matters. 

No boilers are more satisfactory or more economical than these, 

when they are not too hard worked, and where there is plenty of 

room for them, and I understand that in Dundee you are not troubled 
with the extremely sudden fogs to which we are subject in London, 

and which render necessary the use of a boiler which allows of a 

somewhat more rapid raising of steam. On the face of the draw- 

ings it appeared to me that the long boilers somewhat unduly 
restricted the space available for unloading and turning the coal 
carts, but I understand that you have made actual experiments as 
to the space reqnired by such carts as are commonly in uge in 

Dundee, and have satisfied yourselves that the space allowed is 

ample. Under these circumstances, I have nothing further to say 

on this head. In my own practice, where economy of s has 
been an important matter, I have used multitubular boilers (about 


| Sft. diameter and 14ft. long) of the dry back marine type, set in 


brickwork, and found them to work in every way admirably, and 
to be most economical in their results. 

The Perret grate, which you propose to employ, I have fre- 
quently seen at work, and believe that it has been found very 
successful. 

I may point out to you that economy in working an electric 
lighting station depends very largely ındeəd on the number of 
hours sd which the load can be kept fairly heavy, a period 

ortunately, very short in any case. It is therefore of 
great importance to you that your customers should be as varied as 


| possible, so that when one section has done with the light another 


may be taking it up. In your scheduled area there appear to be 
very few private houses; the consumption must take pao 
altogether in shops and offices. The latter close very early indeed, 
and the shops not late. If, therefore, you were encouraged by, or 
could encourage, any demand for light in the residential district 
above the station, it would be very advisable for you to extend 
your mains there, so that you might get the benefit of the house 
lighting after the shops, and still more after the offices were 
closed. 

I have not yet seen Messrs. Urquhart’s and Small's switchboard 


| specification, although I have discussed this matter also in general 


terms with Mr. Urquhart. I shall be very happy to examine it if 
it is sent to me, but there can be nothing in it which will affect 
what I have said in this report, which, therefore, I do not delay. 

In conclusion, I need only express the opinion which I have 
already expressed in a letter to Mr. Thornton, that Messrs. Urquhart 
and Small have proposed to you a well thought out scheme, and 
one of a type which has been thoroughly tested and found to be 
efficient and economical in practical work, and that, as far as I am 
able to judge, the system proposed is that best adapted for the 
particular conditions of your city. 


— — — — 


Rua bon. —Messrs. Hughes and Lancaster, engineers, 
Chester, are removing their works to larger and new 
premises at Acrefair, near Ruabon. These works will be 
electrically lighted by a Crompton arc-lighting dynamo, 


and the Brockie-Pell arc lamps, 16-hour type, for the 


Interior of works and foundry. The work has been 
carried out by Mr. W. Sillery, of Wrexham, to the speci- 
fication of the consulting engineers, Messrs. Hughes and 
Hill, 5, Parsonage, Manchester. 
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COMPANIES’ MEETINGS. 


CHELSEA ELECTRICITY SUPPLY COMPANY, LIMITED. 


On Thursday last week the ordinary general meeting of the 
shareholders of this Company took place at the offices, Draycott- 
place, under the presidency of Mr. , . Irving Courtenay. 

The Secretary (Mr. 8. J. Cluer) having read the notice con- 
vening the meeting, 

The Chairman said : Gentlemen, the accounts before you repre- 
sent the result of the second complete year of work ; and you will, 
I think, agree with me that, considering the numerous obstacles a 
pioneer company is bound to encounter, the result is encouraging. 

o one who realises the difficulties of working up a business of 
this nature will be vr eges at our not being able to pay a dividend 
as yet in addition to the debenture interest, but we are now in a 
fair way of earning some return on the ordinary share capital. 
The gross revenue is 674 per cent. more than that for the preceding 
year, but the gross profits are more than three times as large as 
those of 1890. These profits have been mainly used for the 
payment of the debenture interest and the extinction of the 
suspense account. Although the improvement is great, we are 
convinced that a still greater improvement can be made. Much 
has already been done of which the benefit is scarcely felt in these 
accounta, as the alterations put in hand early in the year were not 
completed until December. The result of this was that during the 
greater part of last year the work was only carried on under the old 
disadvantageous conditions, but the difficulty of supply was also 
enhanced by the alterations going on at the same time, Notwith- 
standing these adverse circumstances, the improvement in the last 
three months of the year, as pointed out in the Directors’ report 
(vide pp. 478-9 of our last issue) has been most marked, the 
current having been produced for the last quarter of 189] 
at 33 per cent. less than the average of the previous nine 
months. I am, however, happy to say that our resident 
engineer, Mr. Talbot, has suc ully overcome all the diffi- 
culties of the situation, and has maintained an efficient supply. 
I may mention that on December 31 last the expenditure for each 
lamp installed was only £2. 14&. 6d., and it is now less, During 
the last two years we have obtained an increase of about 20,000 
lamps, the total number now standing at ever 30,000. The lam 
density in the area &upplied by the Company is extremely good. 
At the end of 1891 there were 4,583 lampe installed for every mile 
of street in which the mains are laid, or 2:6 lamps per yard. The 

roportion of houses ive in the streets in which mains are laid 
is one-quarter to one-third of the total number of houses, The 
eps is all in good working order, and the cost of maintenance 

as been moderate. The maintenance of generating plant ia 3 per 
cent.; of buildings, just over 4 cent. ; of mains, yy per cent.; 
and of meters, 24 per cent. on the capital expenditure. The main- 
tenance of accumulators and accessories amounts to about 
24 per cent. of the capital expenditure on them ; but I may remind 
you of what I have stated on a preview occasion, that the 
maintenance of accumulators includes the complete renewal of 
the plates, which are practically the only parts that wear out. 
The capacity of the present plant in ordinary weather 
is over 40,000 lampe ; but as, in this part of London particu- 
c, (d we have to take into account prolonged foggy weather, 
we have to allow a large margin, which reduces the safe capacity 
Lo, say, 33,200 lamps. By an expenditure, however, of about 
£1,600 this capacity could be increased to 36,200 lamps, and, by 
laying out a further sum of about £1,000, to 38,350 lamps, The 
in uction into our system of the continuous-current trans- 
former, which was initially arranged as part of the system by Mr. 
Frank King, and which was viewed by some authorities as some- 
what in the nature of an experiment, has proved a permanent 
success. Apparatus of this class had not previously been used for 
the purposes of general electricity supply ; and it is gratifying to 
note after two and a-half years’ experience that they work most 
steadily and efficiently, and at a very low figure for maintenance, 
These are now made by the Electric Construction Corporation at 
Wolverhampton. We have not carried out the extension of our 
mains as contemplated when I last addressed you, and consequent! 
our income has not been as large as was then estimated, I will 
now endeavour to give you an estimate of the revenue for this year. 
Taking only the additions to the lights which we now havein view 
within our present area, and calculating on the basis of the resulta 
of 1891, the gross revenue from current alone should amount to over 
£13,000, as against £9,681 for 1891, an increase of 34 per cent., 
without entering upon fresh territory. A profit of 24d. per 
unit on this output would realise a sum sufficient to pay debenture 
interest on—say, £35,000—and a 4 per cent. dividend on the share 
capital. There is, however, yet room for a substantial increase in 
the number of lamps where the mains are laid, As I have before 
mentioned, nearly all new houses in this district are wired for the 
electric light. This bears upon a question which has been rather 
fully discussed—the reluctance to take the electric light among a 


number of people who do not care to incur the expense of having | 


their houses wired, especially where the leases have only a short 
time to run. During the first quarter of the year we have obtained 
an increase of over 2,500 lamps. The revenue account for that 
quarter fully bears out the estimate I have just given you of the 
revenue for tha current year. Our figures aro | on a return 
per 8-c.p. lamp of 9a, per annum, an amount likely to be increased 
as more shope and trading premises come on the circuit. We are 
still giving our close attention to improvemente in economy of 
working, and are continuously taking caroful teste of resulta, The 
supply already been acknowledged to be the best for the con- 


| fund, 


sumer, andfit{is second to none in steadiness and in quality; and 
we believe that a system of supply which is popular with the 
consumer must succeed in the end in giving satisfactory returns 
to the shareholders, 

The report and accounts were adopted after a short discussion. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY. 


Mr. W. S. Andrews, at the meeting of this Company, at Win- 
chester House, last Thursday, moved the adoption of the report. 
There had, he said, been an increase in the traffic, but the money 
produced had been diminished to the extent of £16,472; but this 
was n by the loss in exchange, the difference between the 
last and the promeig year being as between £731 and £19,133. 
But for the difference in exchange the money earned would have 
been much larger. The lesser dividend (4 per cent.) was entirely 
due to this cireumstance. "They had been threatened with compe- 
tition, but up to now the French line did not appear to have done 
them much harm. They had duplicated their lines from end to 
end, with the result that they had the capacity of three cables, and 
they had now a line of 2,235 miles, which had been duplicated 
without any addition to the capital of the Company. On the 
whole, he felt that their financial position was not unsatisfactory, 
The public did not appear to be dissatisfied with the services 
rendered by the Company, and, notwithstanding opposition, he 
thought they would eventually find out that Codlin was their 
friend, not Short. 

Mr. C. W. Earle seconded the motion, which was adopted, and 
Mr. Copping was subsequently elected a director. 


WEST INDIA AND PANAMA TELEGRAPH COMPANY. 


On Tuesday the thirtieth ordinary general meeting of this 
Company was held at Winchester House. 

Mr. C. W. Earle (the chairman) moved the adoption of the 
report. He did not think, he said, that any shareholder 
who was present at the last meeting would be surprised at 
the report now presented. They would see that the traffic 
receipts for the half-year had decreased by some £7,350 as 
compared with the corresponding half of the previous year, 
and this was due to the reduction of rates and the condition 
of the West India trade. It was also shown that there had been a 
heavy increase in the cost of repairs, amounting to over £15,000, 
Of this the sum of £2,119 had been taken irom the reserve 

This was rcp! d to pay for the laying of the new 
cable between Trinidad and Demerara, which completed the dupli- 
cating of their system. They had already reaped some benefit 
from this. With regard to the future, although they might 
reasonably look for an increase in business, owing to reduction of 
rates, he was sorry to say the number of words had decreased under 
the new tariff rather than the reverse, and when the condition of 
the West India Islands was taken into consideration, and it was 
borne in mind that only & few of the inhabitantse—the principal 
merchants—made use of Lheir cable, he did not see much chance of 
improvement. He was glad to say they had issued their £80,000 
5 per cont. debentures partly for payment of £50,000 old deben- 


| tures, and the balance in part payment of the St. Vincent, 


Barbadoes, and Trinidad-Demerara duplicate cables. 
Sir James Anderson seconded the motion, which was carried, 


NEW COMPANIES REGISTERED. 


Abell's Electrical Engineering Company, Limited, — Registered 
by Barlow and James, 49, Lime-street, E.C., with a capital of 
£5,000 in £5 shares, Object: to acquire the undertaking of an 
electrical engineer, hitherto carried on by T. K. Abell and W, 
Hughes, at the steam factory, Raglan-street, St. Helens, Lanca- 
shire, and to carry on and extend the same in all its branches, 
Registered without articles of association. 


London and Hampstead Battery Company, Limited. —Regis- 
tered by H. P. Spottiswoode, 32, Craven-street, Strand, with a 
capital of £50,000 in £5 shares. Object: to acquire the undertaking 
of an electrical engineer and electrician, now carried on by A. W. 
Armstrong, at Finchley-road, Hampstead, N.W., with a view to 
the acquisition thereof; to accept a proposal made by the said 
A. W. Armstrong; and Ren to carry on in Hampstead the 
business of an electric light and power company in all its branches. 


The firet subscribers are: 


Shares 
H. J. Peachey, 32, Craven-street, W. C. . TAPPET 1 
W. E. Ruck, 31, Craven-street, W. C0. E ERE PER 1 
M. Hallett, 7, St. Martin's- place, W.C,........ e E E AEAT > 1 
R. G. Fuller, 7, St. Martin’s-place, W.C. CC . a 1 
J. Hamilton, 157, West Georye-street, Glasgow .......... sss l 
G J. Rowley, 11, Candahar-road, Battersea ...... m l 
W. C. Hallett, 7, St. Martin’s-place, W. Cee. l 


There shall not be less than three nor more than seven directors, 
the first being W. C. Hallett, R. J. S. Beeton, and A, W. Arm- 
strong. Qualification, 4500. Remuneration, £600, divisible as 
they themselves shall determine, 


Mather and Platt, Limited, — Registered by Coo 
and Co., 5, Shoe-lano, E.C., with a capital of 


r, Dennison, 
,000 in £10 
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shares. Object: to acquire as a going concern the business of 
steel and iron founders, mechanical and electrical engineers, and 
millwrighte now carried on by William Mather and John Platt at 
the Salford Iron Works, ord, Lancasbire, under the style of 
Mather and Platt, in accordance with an ment expressed to 
be made between William Mather and John Platt of the one part 
and this Company of the other part, and generally to carry on the 
business of mechanical, electrical, and hydraulic engineers, steel, 
brass, and iron founders, millwrights, etc. The first subscribers 


are: 

Shares. 
W. Mather, Salford Iron Works, Manchester 1 
J. Platt, Salford Iron Works, Manchester . 1 
E. Hopkinson, Salford Iron Works, Manchester 1 
C. Mather, Salford Iron Works, Manchester 1 
T. Thorp, Salford Iron Works, Manchester 1 
J. Milligan, Salford Iron Works, Manchester ....................... 1 
A. W. Manson, Salford Iron Works, Manchester 1 


William Mather, John Platt, E. Hopkinson, and T. Thorp are 
to be managing directors of the Company Qualification: W. 
Mather and J. Platt, 1,000 shares; E. Hopkinson and T. Thorp, 
250 shares. Remuneration, £4,000 per annum, divisible. Govern- 
ing director, William Mather. 


BUSINESS NOTES. 


West India and Panama Telegraph Company.—The receipts 
for the two weeks ended May 15 show a decrease of £489 as com- 
pared with the corresponding period. 


City and South London Railway.—The receipts for the week 
ending May 15 were £709, against £665 for the same period of 
last year, or an increase of £44. The total receipts to date from 
January 1, 1892, show an increase of £1,323, as compared with 
last year. 


Western and Brazilian Telegraph Company.— The receipts 
for the t week, after deducting 17 per cent. payable to the 
London Platino-Brazilian Company, were £2,635. The receipts of 
the West India and Panama Company for the half-month ended 
May 15 were £2,666, against £3,155. 


PROVISIONAL PATENTS, 1892. 


May 9. 


8743, Improvements in couplings for electric wires. Alexander 
Shiels, 159, Coldharbour-lane, Camberwell, London. 


8745. Improvements in switches for electric light work. 
Bernard Mervyn Drake and John Marshall Gorham, 66, 
Victoria-street, Weetminster, London. 


8768, Improvements in and relating to mechanically-driven 
alternating dynamo-electric machines combined with 
an electric lamp. William Phillips Thompson, 6, Lord- 
street, Liverpool. (Sante Hellebrandt, Austria.) 


May 10. 


Improvements in dynamo-electric machines and electric 
3 Herbert Napier Prentice, 47, Lincoln's- inn- fields, 
ndon. 


An improved non-consumable electric light candle or 

a non-consumable candle for aro lamps. Thomas 

prp and Charles Hascall, 150, Battersea Park-road, 
ndon. 


. Improvements relating to the application of electricity 
to spring mechanism. Adolph Edward Vidal, 20, Central- 
hill, Norwood, London. 


. Improvements in fittings for electric lights. 


8805. 


8837. 


John 


Smallwood, 33, Southampton-buildings, Chancery-lane, 
London. 
May 11. 
8894. A type-writing electric telegraph. Alfred Edwin 


ar al 2, Beech-terrace, Beech-street, Fairfield, Liver- 

pool. 

. Improvement in electric contact-making device. George 
Keith Buller Elphinstone, 86, Canonbury-road, London. 

. Improvements in or relating to electro-medical belts 
and appliances. Alexander Knox, 18, Buckingham-street, 
Strand, London. 

May 12. 


. Improvements in mains and conduits for electric cables, 
and in collars and connections for same. Dan Rylands, 
Shepcote, Stairfoot, Barnsley. 

8987, Improvements in secondary batteries and accumulators. 

Pierre Germain, 98, rue d’Assas, Paris. (Date applied for 

under Patents Act 1883, sec. 103; February 23, 1802, being 

date of application in France.) 


5652. Electric railway conductors. Lake. 


9002. Improvements in connectors and like appliances for 
electric lighting and kindred purposes. William 
Macpherson and Arthur James Howes, 11, Furnival-street, 


Holborn, London. 


Improvements in storage batteries. Herbert John 
Allison, 52, Chancery-lane, London. (Patrick Kennedy 
and Charles Joseph Diss, United States.) 

. Improvements in electrical accumulators. Richard 
Bradley, Noél Lewis Pocock, and William Brown, 4, 
Highgate-rise, London, 


9014. 


9056. Improvement in means for electrically giving recipro- 
cating motion. Henry Squarebrigs McKay, 4, South- 
street, Finsbury, London. (Complete specification. ) 


May 13. 


. Improvements in or connected with electric batteries. 
Charles Percy Shrewsbury and John Laskey Dobell, 57, 
Chancery-lane, London. 


. Improvements in microphones or transmitters. Guillaume 
Arnaud Nussbaum, 29, Ludgate-hill, London. 


Improvements in heating and welding by electricity. 
Henry Howard, 24, Southampton-buildings, Chancery-lane, 
London. 

. Improvements in or relating to electric alarms. Richard 
Thorn, 9, Warwick-court, Gray’s Inn, London. 


. Improved combined building block and electric insula- 
tion. Alexander Leslie Fyfe, 22, Southampton-buildings, 
Chancery-lane, London. 

May 14. 
Improvements in or connected with electric fittings, 
such as fuse-blooks. ceiling roses, switehes, and the 
like. Percy Garniss Ebbutt and John Benjamin Verity, 
128, Colmore-row, Birmingham. 
Improvements in swing joints or ceiling connections, for 
carrying suspended electric light fittings, or combined 
electric light and gas fittings. Percy Garniss Ebbutt and 
Jobn Benjamin Verity, 128, Colmore-row, Birmingham. 
Improvements in couplings for electric wires. Alexander 
Shiels, 70, Wellington-street, Glasgow. 


Improvements in the electrolysis of chloride and other 


9147. 


9148. 


9185. 


9192. 


solutions. Alfred Julius Boult, 323, High Holborn, 
oa (F. C. Bromley, France.) (Complete specifica- 
tion. 


SPECIFICATIONS PUBLISHED. 


1887. 
6294. Electrolytic treatment of zinc, etc. Watt. (Second 
edition.) 
1890. 
8534. Secondary batteries, eto. Benardos and others. (Second 
edition.) 
1891. 
8961. Measuring electric currents. Campbell. 


9107. Electric light fittings, eto. Barnes. 
9555. Electric lamp carbons. (Gwynne. 


10425. Electrically illuminating roundabouts, eto. Dickinson. 

10548. Winding electrical wires. Sharrow. 

12898. Electrical deposition of copper. Parker. (Second 
edition. ) 

18421. Electric lighting system. Ormes. (Trippe.) 

22718. Heating metals by electricity. Burton and Angell. 

22720, Heating metal articles by electricity. Angell. 


1892. 
4157. Klectric glow lamp shades. Taylor. 
4586. Magnetic separators for ore, eto. Thompson and Sanders. 


(Thomson- Houston 
International Electric Company.) 


— -e —————— — 


COMPANIES' STOCK AND SHARE LIST. 


Price 
Name Paid. Wedues 
5 TM gen . day 
Brash Co. $»90990000090000090 beceeceoo cvvonsveceseotovsocveccve — 34 
Ez e ⁵ T:—:ʃvöe RN — 23 
India Rubber, Gutta Percha & Telegraph Co. ... 10 204 
ue ARE C a: eae eats 5 al 
etropolitan Electric Supply ........ . . — 
London. Electric Supply : o 5 1 
Swan United ........... CCC Så 44 
BL. /.. 8 — 8 
National Telephoorrrr nn 5 43 
Electric Construction. es. 10 64 
Wostminater Electric.......................... silos Kaci — 65 
Liverpool Electric Supply |... 0 $21 31 
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NOTES. 


Bath is to have fortnightly reports from its surveyor. 


Sevenoaks.—The Sevenoaks provisional order has been 
revoked. i 


Crewe.—A resolution has been passed in favour of 
increased lighting at Crewe. 


Hove.—An electric light company for Hove is likely to 
come before the public shortly. 


Dundee.—The contracts for Dundee electric station 
plant are to be sent in by May 31st. 


Killarney is to be lighted by the Brush Company, and 
£3,000 of 6 per cent. debentures are issued. 


Telephone in Russia.—A long-distance telephone 
line is now opened between Odessa and Nicolaieff. 


Barnet.—The arbitration case of Joel v. Barnet Vestry 
is now finished, the decision of the arbitrators being 
expected shortly. 


 Bayreuth.—When next the Wagner enthusiasts visit 
the classic town of Bayreuth, they will find the principal 
Streets lighted by electric light. 


Papa is lighted by electricity. We ought, perhaps, to 
explain that Papa is a town in Hungary, and the contractors 
are Messrs. Reich and Jellineh, of Vienna. 


Telephones in Stockholm.—There are in Stockholm 
at the present time 6,000 subscribers to the telephone 
system, paying rates varying from £4. 10s. to £7 a year. 


Hull-—As will be seen from their advertisement, the 
Hull Corporation are inviting tenders for switchboards for 
their central station. Tenders are to be sent in by June 16. 


Dewsbury.—Councillor Whiteley and others of the 
Dewsbury Lighting Committee have been appointed a sub- 
committee to visit the electrical exhibition at the Crystal 
Palace. 


Coventry.—The Town Council of Coventry are kindly 
allowing companies to send in projects gratuitously on the 
understanding that the work is to be finaly put up to 
public tender. 


Manchester.—It is expected that in Manchester the 
Albert-square will first be lighted by arc lamps, and that 
in some other parts of the compulsory area the streets will 
be lighted in the same way. 


Newport.—A private professional man has started the 
ball rolling in Newport in the way of electric lighting. 
The example will be extensively followed when the Cor- 
poration get their powers in order. 


Southampton, —A new post office is to be erected at 
Southampton; also a new free library. There should be 
electric lighting contracts for these, which are prominent 
public buildings, in a town with a new central station. 


St. Pancras.—It is stated in an evening paper that it 
has been decided in St. Pancras to supply electricity“ at 
3d. per unit, which is equivalent to gas at 2s. 6d. to 2s. 9d. 
per 1,000 cubic feet.” We hardly see how it can be done. 


Gibraltar.—The lighthouse at Gibraltar is to be refitted 
by order of the Trinity Brethren. We expect to hear 
shortly with reference to the lighting of the whole fortress 
by electric light. The scheme is in the hands of Mr. 
Preece. 


Cable v. Electric Trams.— A similar conversion 
which has just been completed at St. Louis took place last 
year at the town of Grand Rapids, where the whole system 
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of cable trams conduit was taken up and the line converted 
to electric traction. 


Vienna.—The International Electric Company of 
Vienna have more than doubled their supply since last 
year. They were supplying 33,000 16-0. p. incandescent 
lamps on April 30th, 1892, as against 15,000 on the same 
date in 1891. 


Windmill Lighting.—The electric installation driven 
by the windmill at Carwardine’s, in the City-road, was 
supplied and fitted with automatic control by the Wenham 
Company. We fancy this must be the first windmill instal- 
lation on a practical scale yet erected in London. 


Willenhall.—The Willenhall Local Board is considering 
the advisability of taking its lighting supply into its own 
hands, and has appointed a committee to consider the 
advisability of purchasing the gas works. The committee 
ought to be fully supplied with information upon electric 
lighting. 

Chiswick.—A proposal has been made by Alderman 
Hardy, of the Chiswick Local Board, that an electrical 
expert should be called in to assist the committee which is 
now considering the tenders for electric lighting, and 
which have now been before the committee for more than 
a fortnight. 


Chicago.—An electric search-light, 74ft. high and of 
25,000 c.p., is being made for the World’s Fair Exhibition 
at Chicago, and it is expected this light will be visible for 
60 miles. A telephone exchange, with 600 subscribers, 
being erected, and long-distance communication will be 
made with New York, Philadelphia, and other towns. 


Leeds.—The transfer of the site for the Yorkshire 
House-to-House Electricity Company’s central supply 
station in Aire-street, Leeds, was completed last week. 
The tenders for machinery and underground mains were 
sent in on Thursday. It is understood that the works will 
be proceeded with at once, as soon as the tenders are 
accepted. 


Exeter.—The consideration of the Exeter surveyor’s 
report (given elsewhere) is adjourned till June 8 until a 
reply is received from the gas company, and in the mean- 
while the electric light company will be communicated with 
as to hours of lighting. The committee are further 
instructed to consider the question of lighting the open 
spaces by electric light. 


Eston.—The surveyor, Mr. Stainthorpe, has reported 
to the Local Board that he has considered the probable cost 
of lighting the streets of Grangetown with the electric 
light, as compared with the present system, and estimated 
the cost of the necessary plant to be £1,550 for an installa- 
tion giving 4,080 c.p. The working expenses would be 
about £300 a year. 


British Association.—The sixty-second B. A. meeting, 
which is to take place at Edinburgh, will commence on 
Wednesday, August 3. Invitation circulars are now being 
sent out, and communications should be made to Prof. 
A. W. Riicker, at Burlington House, London, W. The 
president-elect is Sir Archibald Geikie, LL.D., etc., and 
the president of the Physical Section is Prof. A. Schuster, 
F.R.S. 


Wigan.—“ Hotspur," in the Blackpool Herald, has an 
amusing interview with Mr. G. Stephen Corlett, of the 
Corlett Engineering Company, on electric lighting and 
things in general. Mr. Corlett mentioned that his firm had 
tendered for the Blackpool lighting, advocating mixed arc 
and incandescent lamps, and gave much other information 
which filled the genial Hotspur” brim full with techni- 
calities, 
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Changing the Badge.—The National Electric Light 
Association, whose proceedings provide so many excellent 


papers, have as badge the well-known formula C= K In 


view of the Thomson-Houston-Edison combination and the 
proposed amalgamation of the Edison Association with the 
bL: it is suggested that the badge ought now to be 
E- T 

Lightning.—At Derby one of the pinnacles of St. 
Werburgh’s Church was struck by lightning on Wednes- 
day, and a great hole was knocked in the roof. There was 
no lightning conductor. At the foundry of Messrs. Russell 
and Son the lightning struck a flagpole, descended to the 
storeroom, and tore off one side of the gas-meter, 3ft. Gin. 
in diameter and lin. thick, fortunately without setting fire 
to the gas. 


Books Received.—We have received Electric Light- 
ing for Marine Engineers ; or, How to Light a Ship by 
Electric Light, and How to Keep the Apparatus in Order;" 
with 134 illustrations; by Sydney F. Walker. Tower 
Publishing Company, 91, Minories, E. We are also in 
receipt of the fifth edition of that wellknown book, 
" Eleetrical Instrument Making for Amateurs," by S. R. 
Bottone. (Whittaker and Co.) 


Western Australia.— Perth, the capital of Western 
Australia, is to be lighted by electricity. A tender for the 
necessary work was lately submitted to the Perth authori- 
ties by the Western Australian Electric Light Company, 
and the whole proposal has now been reported upon 
favourably by Mr. W. J. Hancock, the superintendent of 
telegraphs in the colony. "The tender for dynamos, lamps, 
and fittings were sent in through Messrs, Crompton and 
Co.'s Sydney house. 

Tempering by Electricity.—According to a French 
paper, electricity is in successful use at the gun factory at 
St. Etienne for tempering gun springs. The latter consist 
of steel wire, which is wound spirally, and a current of 23 
amperes at 45 volts is passed through it. Rapid heating 
results, and when the required temperature has been 
reached the circuit is broken and the spring is let fall into 
a trough of water. One workman, it is stated, can temper 
2,400 springs per day by this method. 

Transmission of Power.—Mr. D. Selby Bigge, of 
Mosley, Newcastle, has forwarded to us a copy of an 
important paper on “ The Practical Transmission of Power 
by Means of Electricity," read by him before the North of 
England Institute of Mining and Mechanical Engineers, It 
contains a description of Lord Durham's electric mining 
installation, and there are several tables showing the 
various efficiences of electrical transmission of power for 
pumping, bauling, and other purposes. 

Thomson Meter—The 10,000f. award for the 
Thomson meter at Paris has been returned by Prof. 
Thomson to be devoted to publie interests. It is stated in 
the French technical press that, owing to this award, the 


Thomson meter is fast beating the Frager and other meters | 


out of the field. It is also stated, however, that it is quite 
easy to falsify the records of the meter by manceuvring an 
ordinary magnet on the outside. This, it is to be supposed, 
is with a meter not furnished with an iron case. 


Royal Military Tournament. — The electric lighting 
of the Royal box and the officers’ quarters and offices at 
the Royal Military Tournament has been carried out by 
Messrs. Woodhouse and Rawson, United—Epstein accumu- 
lators of the “country house or private installation” type 
being used as a reserve. Two balloon lights, and also 
"Scott's signalling lantern,” by which Morse signals are 


| Leeds. 


| hydraulic-house. 
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flashed, have also been provided by this company. The 
whole of this work was carried out. in three days. 


Dundee.—When, at the last meeting of the Dundee 
Gas Commission, it was decided to advertise for tenders 
for electric plant, a small committee was also appointed, 
consisting of Lord Provost Mathewson, Lord Dean of Guild 
M'Grady, Ex-Provost Brownlee, Ex-Provost Ballingall, and 
Messrs. Foggie, Cargill, White, and Bruce, to consider 
further as to details and to report. "This committee will 
supervise the erection of the central station. 


Hammersmith.—The West London Electric Lighting 
Company have written to the Hammersmith Vestry 
notifying that the conditions of the consent of the Vestry 
to the provisional order were so onerous that they decline 
to proceed further with the matter. They had deposited 
£300 with the Vestry and have asked for its return. The 
Vestry, however, is considering as to whether all the 
money shall be paid back, and the matter will be reported 
upon and discussed at the meeting this day week. 


Hanley.—<As will be seen by their advertisement, the 
Corporation of Hanley invite tenders for the execution of 
works required for the supply of electricity within the 
borough, in aecordance with the Hanley Electric Lighting 
Order, 1891. Plans and particulars may be obtained from 
Mr. Joseph Lobley, M.Inst.C.E., borough engineer, on 
payment of two guineas, which sum will be returned on 
receipt of a bona fide tender within the specified time. 
Tenders are to be sent in by Monday, 20th June. 


Midland Railway.—The Midland Railway Company 
have for some time past been engaged in extensive addi- 
tions and alterations to their Hunslet goods station at 
The total area is nearly eight acres, and the cost 
of outlay is about £170,000. The interior is being fitted 
up in a most complete manner, and will be lighted by 
electricity. The electric power-house stands next to the 
The entire electrie plant has been fur- 
nished and erected by Messrs. Fowler and Co., of Leeds. 


Glasgow Tenders.—The following is the list of 
accepted tenders for the Glasgow central station : boilers, 
Lindsay, Burnett, and Co., £4,700 ; engines, dynamos, and 
steam connections, Latimer Clark, Muirhead, and Co., 
£12,918 ; troughs and service-boxes, R. McLaren and Co., 
rate per ton; laying ditto, Wm. Pollock, per yard ; insu- 
lators, Jas. Stiff and Sons, per dozen; copper strip, Elliott 
Metal Company, per pound; cable, Henley’s Telegraph Com- 
pany and India Rubber Company, per yard; secondary 
batteries, Crompton-Howell Company, £2,600. 


The Faure Patent in Germany.—The Supreme 
Court of Appeal at Leipsig has just delivered a judgment 
confirming the decision of the Patent Office at Berlin and 
establishing the validity of the Faure patent. Several of 
the secondary battery manufacturers in Germany had 
entered process in the Patent Office seeking to have the 
Faure patent declared invalid on the ground that its main 
features had been anticipated. This contention has now 
heen finally disposed of in favour of the Faure patent. 
This decision will have an important effect on the secondary 
battery business in Germany. 

London Subways.—In the Select Committee of the 
House of Commons on Wednesday, the London County 
Council's (Subways) Bill was under consideration. Lord 
Crawford, Sir F. Bramwell, and others gave evidence with 
reference to the objections of the electric lighting com- 
panies to be subject to the County Council instead of the 
Board of Trade. The committee held that the companies 
had made out their case, and decided that they should be 
exempted from the provisions of the Bill unless the clause 
was so altered as to make the Board of Trade the con- 
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trolling authority. Counsel undertook to alter the clause 
to this effect, 


Azores Cable.—The trouble over the Lisbon-Azores 
cable tender is not yet settled. Only one tender—that 
from the French company—was made on the date required 
(Wednesday). This company accepts all conditions laid 
down, together with pecuniary advantages. It has the 
exclusive right for five years from the French Government 
to lay cables between France, Portugal, and the French 
colonies. The repudiation of the advantageous terms of 
the British company, it is said, may cause great loss, and 
the British Government have interfered, but it is believed 
the company will withdraw their claims. 


Oxford, —The Oxford central electric station is situated 
close to the railway and river, some little distance from the 
colleges. 
triple-expansion vertical engines are practically fitted and 
ready, though the steam piping is not yet connected. The 
three boilers, of the tubular locomotive type, are fitted with 
Green’s economiser, The foundation rails for the dynamos 
are in place, and the dynamos will be shortly erected. The 
sub-station system, with continuous-current motor-trans- 
formers, are to be used, it will be remembered, at Oxford. 
Silvertown cables are being used for the feeders, and 
Callender cables for the mains. 


Electric Launch,—A new electric launch, Myiomi,” 
left Chiswick on Sunday last for Windsor. Her dimensions 
are as follows: length 35ft., beam 5ft. 8in., draught aft 
l8in. The boat was designed and moulded by Mr. W. S. 
Sargeant, of Strand-on-the-Green, Chiswick, for Captain 
Homfray, of the Horse Guards, whilst manager last year for 
Messrs. Woodhouse and Rawson, and has been built by 
them. The hull is constructed of mild steel, and is fitted 
with a very handsome teak cabin. The electrical power 
consists of 40 E.P.S. accumulators with high-speed pro- 
peller connected up direct with the armature shaft, running 
at about 650 revolutions per minute. 


Bradford Firm.— We are pleased to notice the con- 
tinual increase in the number of electrical firms in the 
provinces, which show a healthy state of electrical trade. 
The Wray Electrical Engineering Company is the name of 
a new company just formed at Soho Electrical Works, 
Thornton-road, Bradford. They have commenced business 
with the manufacture of dynamos, are lamps, and so forth, 
Mr. Cecil Wray taking the management of the business. 
The company have several installations in progress, in- 
cluding the lighting of Rufford Lodge, Dewsbury, for C. B. 
Crawshaw, Esq. The company manufacture their own 
type of dynamo, which is known as the “ Soho,” and seems 
to be a well-built machine. 

Purdue Electrical Laboratory.—The town of 
Purdue, at Lafayette, Indiana, is very completely furnished 
with apparatus. It has a 120-h.p. triple-expansion engine, 
with boilers ; and a full-size railway locomotive is suspended 
in the air, so fitted that all the conditions of actual running 
can be obtained and tests taken. There is a gas engine, 
turbines, and apparatus for measuring the flow of water. 
In the electrical laboratory is an original Gramme machine, 
besides "Thomson-Houston, Brush, Edison, and other 
dynamos, a set of Thomson ampere balances, a Kew 
magnetometer, and other fine instruments. Prof. A. P. 
Carman holds the chair of applied electricity. There are 
in all 640 students in attendance at Purdue University. 


Blackburn,— There is a sudden change in the attitude 
of the Blackburn Town Council on the electric light ques- 
tion, and the Corporation will, it is understood, themselves 
undertake the supply. The Gas Sub-Committee have 
finally resolved to recommend the Town Council to pro- 


The machinery is being got into place, three | 


ceed at once with the project for supplying electricity for 
lighting purposes and motive power in the centre of the 
borough, in accordance with the scheme which has been 
under their consideration for some time. It is said that 
the sub-committee were largely influenced in their decision 
by a remarkable increase in the number of applications for 
the light within the last few days, and the fact which has 
been borne in upon them that it will be possible to 
supply electricity for the working of light machinery in 
many directions. 

New Zealand.—We are always pleased to have a 
line from electrical friends in the colonies, where we are 
sure electricity has a fine field before it. Advices con- 
stantly show that progress is being made. Mr. R. H. 
Postlethwaite, writing to us from Dunedin, New Zealand, 
mentions that he and his partner, Mr. Stevenson, have 
enlarged their business, and are undertaking both electrical 
and general engineering, under the name of the New 
Zealand Engineering and Electrical Company. They have 
taken the sole agency for Crompton's machinery, and have 
already introduced a considerable number of their dynamos. 
They have installed arc lighting plant at three gold mines, 
incandescent lighting plant at four mills and two meat- 
freezing works, and are now erecting in the north island 
plant to light a private house, with all the farm buildings, 
and also to transmit the power to the woolshed to drive 
the shearing machines. 

Strand Electricity Supply.—The Gatti central 
electric station, after having been turned into the Electricity 
Supply Corporation, Limited, with a share capital of 
£150,000 in £5 shares, of which £50,000 has been issued, 
has now come forward for subscriptions for another 
£100,000, and £70,000 of 5 percent. debentures. The com- 
pany are already supplying 22,000-8 c.p. lamps. ‘The 
existing plant is capable of supplying current for 40,000 
8-c. p. lamps fitted, and with extra boilercapacity up to 60,000 
lamps. The three-wire Callender-Webber mains are already 
16 miles in length, capable of carrying current for 40,000 
8-c.p. lamps, and can be easily increased to a capacity of 
75,000 lamps wired. The company supply the Lyceum, 
Garrick, Adelphi, and Trafalgar theatres, the Tivoli and 
Hungerford music halls, London County Council offices, 
St. Martin’s Town Hall, besides the Hotel Metropole, Grand, 
Charing Cross, Morley’s, Haxell’s, and many other impor- 
tant buildings. 

Society of Arts Medal.—The Albert Medal of the 
Society of Arts for the present year has been awarded to 
Mr. Thomas Alva Edison, in consideration of the dis- 
tinguished services rendered by him to the progress of 
electric lighting, telegraphy, and the telephone. This 
medal was instituted in 1862 as a memorial of the Prince 
Consort, for 18 years the president of the society, and is 
awarded annually for distinguished merit in promoting 
arts, manufactures, or commerce. It was first awarded in 
1864 to Sir Rowland Hill, and amongst the distinguished 
men of science who have since received it have been 


| Faraday, Whitworth, Liebig, Lesseps, Bessemer, Siemens, 


Armstrong, Thompson, Joule, Hofmann, and Helmholtz. 
In 1887 it was presented to her Majesty on the occasion of 
her jubilee. This is the second occasion on which it has 
been awarded to an American. In 1884 it was given to 
Captain Eads in recognition principally of his great 
engineering works at the mouth of the Mississippi. 
Henley's.—The recent description of Messrs. Siemens's 
works in the Manufacturers’ Engineering and Export Journal, 
has been followed in the May number with a similar article 
on W. T. Henley’s Telegraph Works Company, of North 
Woolwich, and 27, Martin’s-lane, Cannon-street. Mr. W. 
T. Henley, says the article, was born in 1814 at Midhurst. 
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Destined for a leather-dresser, he gave up this, taught him- 
self the use of lathes and tools, and took to making philo- 
sophical instruments, which he sold at a neighbouring 
chemist's. At the age of 24 he was noticed by Prof. 
Wheatstone, and eventually invented a magnetic telegraph, 
which he sold to a company for £68,000. He built his 
famous works, 12 acres in extent, in 1853, his first cable 
being that from India to Ceylon, laid in 1857. "The article 
describes the cables manufactured since that time, and 
gives illustration of the Henley works, with detailed repro- 
ductions of the guttapercha shop, the callendering mills, 
braiding shops, guttapercha-covering shops, core-testing 
tanks, fitters' shop, stranding and cable-making shop, beside 
an interesting view of the cable-tank. The article is 
certainly well descriptive of the Henley cable works, and 
it seems to be intended to follow the series by others. 


The Whitehall Club.—The members—and especially 
the electrical members—of this club and a number of their 
guests inspected the Electrical Exhibition at the Crystal 
Palace on Wednesday last. Messrs. Swinburne and Co.; 
Massrs. Laing, Wharton, and Down; Messrs. Siemens; and 
Messrs. Crompton and Co. invited the visitors to witness 
special experiments, which proved fascinating and instruc- 
tive. After the inspection of the exhibits a merry com- 
pany sat down to dinner in the Garden Hall. Unfortu- 
nately the evening was warm, the diners many, and the 
walls inexpansible, otherwise no breath of reproach could 
have been heard. However, electrical engineers are 
used to crowding, and most of them rather enjoyed the 
perfect contact, than otherwise. Genial W. H. Preece 
presided, and all the arrangements were admirably carried 
out by the ubiquitous, energetic, and unwearied trio form- 
ing the committee—Messrs. Albright, Killingworth Hedges, 
and P. Sellon. A most enjoyable evening was passed ; the 
toasts were not too numerous, tbe speeches were witty and 
wise, and ultimately the company broke up feeling there 
was no industry like the electrical industry, and no good- 
fellowship like that of the Electrical Section of the White- 
hall Club. 


Waterford.—The condition of the electric lighting 
question at Waterford does not seem to have yet improved 
or reached its crisis. Captain Toole tried to raise the 
matter at last week's meeting of the Council but was 
eventually ruled out of order, as the Council had been 
summoned to discuss the water rate. Alderman Toole 
suggested that the town clerk should correspond with the 
electrical engineer of Dublin as to the probable cost of 
electric light in Waterford if the town took up the supply. 
This he thought would not commit them to any expense. 
Mr. Smith objected, and the Mayor remarked he could not 
put the proposition. Mr. Cadogan said they had a lighting 
committee who had the matter in such a stage as to meet 
Mr. Wharton on the subject, but had not yet come to a 
definite point. Mr. Smith stated they had already pro- 
cured Mr. Manville's report to the Lord Mayor of Dublin, 
and there was no difficulty of judging what the cost would 
be to Waterford. It was not fair to take the question out 
of the committee's hands and spring the report of an elec- 
trical engineer upon them. It was stated that the com- 
mittee would report at the next meeting, the Mayor 
remarking that they would be glad of any suggestion from 
Alderman Toole. The matter was then dropped. 


Chamber of Commerce.—The annual meeting of the 
Electrical Section of the Chamber of Commerce will be held 
at Botolph House, Eastcheap, to-day (Friday) at 2.30 p.m. 
The agenda contains the following items: Chairman’s 
report ; election of chairman and deputy-chairman ; to con- 
sider the desirability or otherwise of the section following 
the precedent of other sections of the Chamber in convening 


the whole of the membership of the section to all future 
meetings, appointing special committees to deal with special 
subjects; the attitude of the electrical trade towards the 
Chicago Exhibition ; telephone question ; the attitude of the 
section towards the Parliamentary Committee who are to con- 
sider the whole question of electric railways in London ; the 
action taken by the Chamber in reference to the question of 
overhead wires, and to consider the reply from the President 
of the Board of Trade; by-laws of the County Council in 
reference to overhead wires; electrical communication on 
the coasts ; commercial education ; to consider whether the 
section would be prepared to support the commercial 
education scheme of the Chamber by subscribing annually 
for a prize or prizes to be awarded in the name of the 
section; co-operation of the section with the new Mining 
Section of the Chamber ; proposed addresses and other 
matters. As the meeting is an important one, a full 
attendance of members is invited. 


Riveting by Electricity. — The new method of 
riveting by electricity which has been put to a practical 
test in Pittsburg, Pennsylvania, is stated to be a remark- 
able success. The apparatus comprises a transformer, 
the primary of which is formed of a heavy copper bar 
laid parallel to a cell of fine wire, and over the two 
are clamped two angular segments of iron, forming 
when united a completed iron shell which is claimed to 
increase the efficiency of conversion. The structure 
creates a current of great volume in the copper bar. In 
the end of this bar is mounted an anvil provided with a 
regulation screw for moving it up or down, and a follower 
provided with a screw. In the circuit of a primary is 
placed a choking coil provided with a regulating switch for 
cutting in more or less of the coil by which the strength 
of the current induced in the secondary may be controlled. 
The bars or pieces of metal are placed upon the anvil, and 
the rivet dropped in place, the anvil being then screwed up 
until the plates of metal are firmly held between it and the 
two insulating legs secured to the upper limb of the copper 
bar. The face of the bar is covered with insulating 
material, except at a central point, where it is left bare, 
and forced against the rivet the latter establishes connec- 
tion from the upper limb of the primary bar to the lower 
limb, the current developing sufficient heat to make an 
upsetting of the rivet shank very easy under the pressure 
of the screw. 


Croydon.—Mr. Perren Maycock, writing to the Croydon 
Advertiser, says: “It will be a matter for surprise and 
interest to many to know that there are 11 installations 
of the electric light in the borough of Croydon, represent- 
ing a total of nine arc and about 733 incandescent lampe. 
Subjoined are particulars of these installations: R. W. 
Thomas and Co., Parchmore-road, Thornton Heath, May, 
1884, 60 incandescent ; W. R. Dell and Son, Factory-lane, 
Pitlake, September, 1885, eight arc, 100 incandescent ; Mr. 
J. W. Prince, Addiscombe-road, March, 1887, 66 incandes- 
cent: Mr. Silvester, Wellesley-road, October, 1888, four 
incandescent (in occasional use); Mr. F. W. Radford, 
S. Park Hill-road, September, 1890, 50 incandescent ; Mr. 
Newman, London-road, November, 1890, 83 incandescent ; 
Mr. Wilson, North End, November, 1891, one arc, 40 in- 
candescent, February, 1892; Mr. Docking, George-street, 
December, 1891, 30 incandescent; Mr. Lloyd, Shirley- 
hurst, April, 1892; C. Brown and Co., Waddon Flour 
Mills, will run in June about 200 incandescent; Messrs. 
J. and T. H. Wallis, Wandle Four Mills, 1891, about 100 
incandescent. The fact that most of these installations 
have been put down since the beginning of 1890, while the 
first dates as far back as 1884, shows how rapidly the light 
is now spreading. Users of steam and gas engines are 
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gradually waking up to the knowledge that their spare 
power may be used for the generation of electrical energy. 
As a whole, however, Croydon has got the reputation of 
being a decidedly backward town.” 


Perpetual Syphon.—Little improvements sometimes 
make all the difference between the smooth and convenient 
working of an apparatus and the reverse. In dealing with 
accumulators, and, indeed, with all kinds of chemical 
apparatus, there is one small instrument which is often in 
demand for the handling of acids—namely, a syphon. The 
principle of the syphon is very old, but there is one 
objection to the ordinary syphon which rather militates 
against its extended use, and this is that it has to be 
exhausted to make it act, and in dealing with acids, to 
suck a mouthful of the liquid is unpleasant, not to say 
dangerous. There have been several arrangements of 
tubes and taps invented to act as self-charging syphons 
with more or less success, but there is a seemingly 
apparent obstacle to the invention of a syphon which 
shall act when once charged without further exhaustion, 
without the use of taps, and constructed solely of 
glass. Put the question to a scientist, and it is many 
chances he would say it is impossible. Nevertheless it 
is perfectly possible, for when last at Paris we saw such 
syphons, one of which we believe was shown in the Paris 
Exposition. It is the patented invention of M. Berlin, 
director of the Ecole Primaire, rue du Marché, Popincourt, 
Paris, and consists simply of a bent tube, the ends of which 
are not open but dip into a concentric closed tube, enclosing 
the end to the extent of, say, 2in. This outer tube is sealed 
above to the stem itself, but has a discharge hole a certain 
distance, say, 1 gin. up from the end. The consequence of 
this arrangement is that the syphon keeps always charged, 
and it suffices to dip one end in the liquid for the other end 
at once to begin to discharge. 


Glow Lamps.—In the Journal of the Institution of 
Electrical Engineers an abstract is given of some researches 
by D. Dujon on the life of glow lamps, published in La 
Lumiere Electrique, and by Fergusson and Ceuter on the varia- 
tion of light in glow lamps with current and E.M.F , in the 
Elektrotechnische Zeitschrift. These are experiments carried 
out in the laboratories of the Cie. Popp at Paris. Four 
lamps of each type were tested with various E.M.F.’s and 
curves plotted showing candle-power, current, resistance, 
and watts per candle-power. Curves are also given of 
various (unnamed) lamps showing candle-power, and watts 
per candle-power at normal voltage for their lifetime, the 
readings being taken daily during the first week, then every 
two days, and then weekly. The curve for current with 
E.M.F. varies considerably. In some types it is practically 
a straight line, in others considerably curved, but in all 
good lamps it is regular, any breaks in it showing bad 
manufacture. The straight current line is a sign of a hardy 
lamp which will stand variations of voltage better than one 
with a curved current line. The latter, however, with 
steady E.M.F., will often stand just as well as the former. 
The candle-power (from 0°8 to 1:2 of the normal voltage) 
may be with considerable accuracy expressed in terms of 
the volts by the formula, C.P. = K (V- a)”, where K is a 
constant depending on the cold resistance, V the volts, and 
a and n constants, which are given for: 


Edison-Swan ......... 110 V a= 975 n=6 
Khotinsky y 105 V a= 46 n= 3°5 
Cie. Française ...... 110 V a= 98 n = 5:7 


The author believes that all new lamps have the same 
efficiency at the same state of incandescence, assuming the 
vacuum to be good; the only difference between lamps 
being their length of life, and the variation of candle-power 
with running. Curves of candle-power at normal volts are 


given for three lamps throughout their life. One rises for 
the first 80 hours, and then rapidly drops, till at last it is 
only about half the original value ; the curve being much 
like the expansion curve in an indicator diagram, watts 
per candle-power rising from 2'5 to 5. The rise at the 
beginning does not always occur. A third curve is unfor- 
tunately a rare one. The candle-power falls in a straight 
line with time, and the watts per candle-power only change 
from 2:5 to 3:6. Curves are also given showing how life 
and cost of running vary with watts per candle-power. 
Messrs. Fergusson and Ceuter’s paper deals shortly with 
the variation of candle-power with E and C. The values 
of a, b, m, and n are given for certain Edison and Thomson- 
Houston lamps, for expressing candle-power in terms of 
a Cm and b E^. The principal point of interest is that in 
the modern make of lamps, m and n remain approximately 
the same as they used to be for older types—viz., 5 and 6 
respectively. 


The New Telephones for London.—A Press demon- 
stration was given on Wednesday afternoon of the speaking 
qualities of the instruments proposed to be fitted up in 
London by the New Telephone Company, of 110, Cannon- 
street. A set of telephones had been connected to a room 
over the river at Blackfriars, where a telephone operator 
was stationed to answer calls and give specimens of the 
talking quality of the exchange. We had full opportunity 
of testing the instrument, and found the speaking loud and 
distinct, with none of the ghostliness and cackle of the tele- 
phone we have been made to think normal. We dictated 
an imaginary mixed order for “grey shirtings, sectional 
iron standards, and White’s Natural History of Selborne, 
which was at once and clearly repeated. After a pas- 
sage had been read out from a book, clearly audible, 
a recitation from Shelley was given. This was sent out 
over the room by a funnel to make the hearing general, 
and while the company present sat down to lunch Dan 
Godfrey’s band played a selection of music that was fully 
heard over the whole hall—the tongueless instrument sang 
“When Other Lips,” and, of course, the inevitable 
* Ta-ra-ra.” When Mr. A. R. Bennett proposed the toast 
of “The Queen," the band burst out with the National 
Anthem, and the health of The Press was rapturously 
accompanied by “ He's a Jolly Good Fellow,” which Mr. 
Bennett remarked, as a curious coincidence, was the same 
old tune as Marlbrook s'en va à la Guerre," the present 
Duke of Marlborough being their leader in a severe though 
civil war for clear speech. It was stated that the number 
of promised subscribers had now risen to 2,500, and when 
the number amounted to 3,000 the directors were deter- 
mined to go to the public for the necessary capital to carry 
out the scheme for a perfected telephone system for 
London. The first 5,000 subscribers, by-the-bye, are to 
have their service at a reduced rate of twelve guineas 
a year, instead of fourteen guineas, which is to 
be the general rate for London subscribers. The new 
" Mutual” instrument contains a switchbox, a microphone 
(fitted with rubber bands where vibration is great), a 
magneto-call, desk for receiving messages, and a simple 
No. 2 Leclanché cell. The line isa twin wire, No. 18 B. W.G., 
with additional wire for the operator, who is cut into 
circuit by a handle-switch on the microphone-box. The 
operator on the Mann system is always kept listening ; 
the subscriber calls his own and the required number—as 
* 5 on 4,901 "—and is at once connected up. The service 
on this system in Manchester is most excellent, as proved 
by the long list of testimonials which the company furnish. 
A list of intending subscribers in London is also printed 
by the company, who seem to be working their plans 
most successfully. 
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THE CRYSTAL PALACE EXHIBITION. 


The great extension of the electric light during the past 
few years has led to the formation of firms or companies 
for the special manufacture and wholesale supply of fittings 
and electrical stores generally apart from heavy plant. 
These stores supply companies congregated in the City 
around the classic domains of the Mansion House in the 
region of wholesale supply houses of other kinds, and the 
names of some of the older firms are household words 
amongst the electrical world. One of the more recent of 
these companies is that trading under the fitting name of 
Electric Stores, Limited, of 51, Cannon-street, and 
Bow-lane, and this company have an extensive and interest- 
ing exhibit at the Crystal Palace Exhibition. They have 


Electric Stores Co.'s Plating Set. 


a considerable variety of general electric supplies and 
fittings, such as switches, cut-outs, brackets, and pendants, 
with a large handsome cut-glass chandelier in the centre of 
the stand fitted with incandescent lamps, together with 
other tasteful electroliers. A novelty in the way of 
casings for electric light wires is certainly worthy the 
attention of electrical contractors, decorators, architects, 
and others interested in the artistic handling of electric 
installations. Instead of the time-honoured whitewood 
moulded casing, we have long strips of bamboo for this pur- 
pose. The bamboo is grooved suitably to receive the wires, 
and can be cut up into convenient lengths and secured to 
the surface of the walls, doors, or ceilings in a pleasing 
manner, or can be easily worked into a kind of Japanese 
chequered arabesque on the walls or ceilings with a 
decidedly novel and artistic effect. We understand this 


When additional strain beyond the normal is experienced 
the spring yields to a small extent, thus preventing the 
breakage of the wire, and takes up the slack again when 
the weight of snow or sudden strain is removed. This 
insulator should prove exceedingly useful, and we under- 
stand it is already in use on the London and Brighton 
Railway, and in Russia. 

The principal exhibit of the Electric Stores Company, 
however, is their * E.S.” dry battery cell, a cell which has 
proved its usefulness in many departments, as shown by 
the very large and increasing sale, now amounting to over 
5,000 a month. These dry cells are made in all sorts and 
sizes—from waistcoat-pocket size, for testing, up to large 
cells of several gallons capacity for giving large currente. 
The greatest use for the “ES.” dry cells is naturally for 
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Table Bell, with E.S. Dry Cell. 


bell sets, and these are shown in very many shapes in 
economical and efficient form, separate or combined, The 
complete bell set consists of battery and bell in one case, 
with coiled lengths of flexible, and a contact push, exceed- 
ingly convenient for bedrooms, or for temporary, as well 
as permanent use. These cells have good claim to tho title 
“dry.” They are very dry, as a section down the centre 
shows. Their capacity is large, and their lasting power high, 
as recent tests have served to prove. One of these cells gave 
current for three hours with a drop of ‘5 to 39 ampere, 
and then ran for four hours more at one ampere on short-cir- 
cuit. The large cells give as much as eight amperes constant 
current at 1:4 volts, and have been supplied for testing and 
calibrating instruments. For sudden demands of large 
current, however, small cells of low interior resistance are 
made, which give seven amperes on short-circuit. It is stated 


Bamboo Casing for Electric Wires. 


bamboo casing has received the approval of the fire office 
authorities, and in high-class houses could be used with 
advantage. Another novel exhibit is Major Fowler's 
patent compensating insulator for telegraph and telephone 
wires. It is well known that the great trouble with over- 
head spans is just with those sudden additional stresses 
that come with a heavy fall of snow or a strong wind. If 
the insulating supports could be made to yield sufficiently 
under extra stresses and take up the slack when the strain 
was over, many wires that now break down would stand 
perfectly well The Fowler compensating insulator is an 
attempt to supply a simple arrangement of this kind. The 
insulator itself, which may be of any ordinary shape, is 
made separate from the bracket or iron carrier. This carrier 
has upon it a strong steel coiled spring which catches in 
strong projections inside the insulator, and the insulator can 
be twisted Strongly round before the wire is strained, twisted 
around it and fastened, thus providing a yielding support. 


that they can be easily recharged as secondary batteries 
from a dynamo current when run down. The great advan- 
tage is their portability and absolute dryness. Specimens 
of these cells are shown mounted for various purposes. A 
watch nightlight is a good example of their use. Four 
small cells are mounted in a stand on which a watch may 
be hung, and a flexible contact allows a little five-volt lamp 
to be lighted from the bedside. If used occasionally for 
usual requirements, this arrangement will last a year or 
even more without recharging. Another application is an 
electric table bell shown in the illustration. A small dry 
cell is mounted beneath the stand for the table bell, and a 
pe contact at the top acts in the usual way. This 
ittle bell has proved a general favourite. Another 
useful application, by the use of a few cells, drives 
a small ventilating fan for household use. A special 
small motor is used for this fan, and with half ampere a 
9in. fan can be kept running at a thousand revolutions, or 
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with one ampere at 3,000 revolutions. The cost of this 
apparatus is some three pounds or so. The same arrange- 
ment is shown driving a sewing machine by dry cells ; 
indeed, the usefulness of these cells is almost unlimited in 
the smaller applications of electric energy. For instance, 
the Electric Stores Company have a plating set, in which 
the necessary current is supplied by their “ E.S.” dry cells. 
This we show in the illustration, an extremely useful little 
set of apparatus not only for an amateur or a student, but 
in any shop where small jobs of electroplating are required. 


Electric Stores Co.'s Dry Battery. E. 8. Electric Bell Ret. 
The set comprises the necessary cells, with polishing 
brushes, scratch brushes, together with acids, solutions for 
copper, silver, and gold, and the little tools needed for 
plating work. They also show an electromagnetic clock 
worked by dry cells. A portable omnibus lamp is supplied 
with current from the same source. 

A further exhibit of the Electric Stores Company we 
ought to mention is Hoster's electric time-meter with either 
pendulum or escapement movement. This instrument has 
been introduced to satisfy the need of some check over the 
time of burning the light, when a complete electric meter 
or supply unit measurer is not necessary. It indicates 
simply the time during which the electric current is being 
used, and may come into considerable use in certain cireum- 
stances where only a few lights are connected—in small 
houses, flats, or for hotels, In this case the current would 
be supplied at so much an hour, instead of so much per 


Electric Watch Nightlight. 


supply unit. We are informed that some of these time- 
meters have recently been fitted up in a Paris hotel, where 
the proprietor has adopted the electric light and intends 
to provide his customers with an easy means of checking 
the supply of light. The meter has a switch on the out- 


side, which makes or breaks the contact, and sets the clock | 


going or makes it stop. The time is registered on a dial as 
in an ordinary gas-meter, and the meter being small and 
compact can be placed in any convenient position. The 
company also show a large number of their improved make 
of Edison lampholders, manufactured under license from 
the Edison-Swan Company — a neat and well-finished 
holder which they supply to the trade. 


One most interesting feature of Messrs. Swinburne 
and Co.'s exhibit is the noted transformer giving nominally 
100,000 volts. It is uncertain how much higher this trans- 
former can be run without breaking down, but, as recent 
experiments have shown, 150,000 volts can be reached. This 
high-pressure transformer is exhibited working on a con- 


| denser, and various experiments which the high pressure 
| make possible are now regularly performed in the 


ince's 


Room. This kind of transformer has been designed for 


commercial use for testing cables. In order to test a cable 
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Bwinburne's Non-Inductive Wattmeter, 


of, say, 0'5 microfarad under 50,000 volts with a frequency 
of 100, a current of 12} amperes must be available. A 
pressure of 50,000 volts, and a current of 12:5 amperes, 
make 625,000 apparent watts. Messrs. Swinburne and Co. 
have therefore patented a method by which it is not 
necessary to use a 625-kilowatt dynamo. A large adjust- . 
able choking coil takes or piron nearly the whole 124 
amperes. The dynamo and step-up transformer then 
supply quite a small current. There is another way of 
doing the same thing. Suppose the dynamo gives 12:5 
amperes and a few volts. One terminal of the dynamo 
circuit and the outside of the cable are then earthed, or con- 
nected together. The other dynamo terminal is connected 


Swinburne's Electrostatic Station Voltmeter. 


to the adjustable choking coil, which is in series with the 
inside of the cable. By this means 50,000 volts can be 
produced on the insulation of the cable. Messrs. Swinburne 
and Co. are supplying a large testing plant to one of the 
leading cable makers for testing a mile of cable at a time 
under high pressures. 

Several alternate-current condensers are also exhibited. 
One of these is designed for 100,000 volts, for performing 
experiments with the high-pressure transformer. This 
condenser is for exhibition purposes, and is not for com- 
mercial use. The other condensers are designed to act as 
compensators, each supplying the idle current of trans- 
formers for 40,000 watts. These condensers are also useful 
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for increasing the plant output when arc’ lamps are used ; | has no temperature errors. This instrument is shown in 
and it is proposed to use condensers to displace direct- | the illustration. The next instrument, which is much the 
current machines for exciting alternators. It will surprise | same in external appearance, is a standard voltmeter for 
many to see how small commercial condensers really are. | low-pressure stations. This is a moving coil instrument. 

The moving system again runs on friction wheels, which 
t make the necessary electric connections. The scale in 
L this instrument is spread out for use in stations 
working between 100 and 110 or between 100 and 
130 volts. The other instrument of this type is a 
station wattmeter for alternate currents. This takes 2,000 


— 


Bourne Galvanometer. Electrostatic Voltmeter. | corsa —ů— 


_ Messrs. Swinburne and Co. exhibit some new forms of | 
Instrumente specially designed for central stations. These | 
all have the same appearance, being made with solid 1 
brass cases and bevelled glasses of the usualtype. For į 


high pressures, such as used in alternate stations, a special 
form of electrometer is made. The moving system has two 
almost semicircular “needles,” and the fixed system has 
tour semicircular boxes. The moving system works on tiny 
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Sectional Standards for Arc Lamps and Telegraph Wires. 


Swinburne and Co.'s Condenser. Sectional Standards Packed for Shipment. 


friction wheels, which make electric connection. The con- | volts and 50 amperes, but reads in watts. It is shown in 
trolling force is gravity. The half discs of the moving | the figure. Among laboratory instruments this firm exhibits 
system are really cut in such a way as to give a very open | their non-inductive wattmeter. This is an instrument 
scale between 1,800 and 2,200 volts. It is needless to | specially designed to give accurate readings in such work 
remark that this form of instrument takes no power and | as measuring power absorbed by iron in transformers. It 
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is a dynamometer so designed that the self-induction errors 


are quite inappreciable. Another form of laboratory instru- 
ment for similar purposes is also illustrated. This is a 
direct-reading electrostatic wattmeter. This instrument 
can be used either as a wattmeter or as a voltmeter. The 
particular instruments exhibited were made for some 
interesting researches on power measurements, on which 
Dr. Fleming has been engaged. 

The Bourne form of Thomson reflecting galvano- 
meter is designed to fulfil special requirements. The 
moving system consists of two vertical needles, so that 
the instrument is truly astatic, and is not affected by 
external fields. As to the rest of the design, the object 
has been to make a really good instrument at a moderate 
price. The coils are well insulated, being embedded in 
ebonite, and the coils are supported on corrugated ebonite 
pillars. The terminals are led through the glass sides of 
the case. The coils can be taken off and changed easily, 
and an absurdly simple suspension is used, so that a new 
fibre can be put in with ease. This instrument has all the 
advantages of the Deprez instrument, combined with the 
extra sensitiveness of the Thomson galvanometer. 


on corrugated ebonite pillars. The striking and creeping 
distances are thus very great. 

The Crystal Palace is fairly rich in electric lampposts 
and standards, from the Brush Company’s tubular post, 
looking like a morsel from the Forth Bridge, the City stan- 
dards, Messrs. Siemens’s tall arc lampposts, and the Totten- 
ham Court-road handsome standards shown by Messrs. 
Johnson and Phillips. But around in the Machinery-room 
is an exhibit of standards of rather a different kind by the 
Sectional Standards, Limited, of 38, Lime-street, 
E.C., which deservedly attracts notice by contractors and 
engineers on the look out for efficient and cheap posts. 
These standards are made up of long bars of angle-iron 
placed in a three-cornered pyramidal manner with a 
tubular upright, the whole bound  stiffly together 
with suitable bracing-pieces at intervals. This arrange- 
ment makes a simple, thoroughly useful, and not un- 
sightly pole or standard for carrying telegraph and 
telephone wire, or trolley wires for electric railways, 
and also, perhaps its most suitable service, for carrying 
overhead arc or incandescent lamps. The great advantage 
of the sectional standards is apparent at sight: they are 


The Brush Railway Train-Lighting Plant. 


Messrs. Swinburne also exhibit a resistance-box. This 
differs from the ordinary form in being worked by switches 
instead of plugs. The makers hold that the dial form of 
bridge with many coils and a small but constant number of 
contacts, is more accurate than a plug with fewer coils and 
a large and also a varying number of contacts. This form 
of bridge-box is, of course, much quicker to use. 

They also show a reflecting moving-coil galvanometer. 
Messrs. Swinburne’s form is arranged in a small brass case, 
and has automatic gear, which grips the moving system 
when galvanometer is lifted. 

Perhaps the most interesting instrument is a voltmeter 
for 100,000 volts. A little consideration will show that it 
is not easy to design an instrument to measure a pressure 
with a striking distance getting on towards a foot, and a 
voltmeter in which the active parts were a foot from each 
other, and a foot from the case in every direction, would 
be very clumsy. This instrument is on the coaxial 
cylinder principle. The cylinders are immersed in heavy 
insulating oil. The active cylinder is connected to one 
terminal, the wire being carried up through a thick glass 
tube till it is quite clear of the case. The mechanism and 
the other two cylinders are attached to the other terminal 
and are mounted on a glass plate, which is itself mounted 


cheap, light, and can easily be dismounted and packed 
together in a small space like a fishing-rod. This adapta- 
bility for shipping abroad has already led to a considerable 
demand for the standards. A catalogue of various designs, 
with drawings of suitable brackets, is to be issued shortly, 
and will be sent on application to the company at their 
London office, or at their works, which are at James- 
bridge, near Wednesbury, Staffordshire. We prophesy a 
considerable demand for these standards. 


—————— ——ÓÁ e 


RAILWAY TRAIN LIGHTING PLANT. 


A trial view was held at the Brush Company's works at 
Belvedere-road, Lambeth, last Friday, of a train electric 
lighting plant, a development and improvement of the 
Stroudley and Houghton patents. The dynamo, with its 
governor, is shown in the illustration. It is the final 
outcome of eight years' experience, during which period 
the Brush Company have supplied some 60 dynamos 
for train lighting. The special quality demanded is 
a constant E.M.F. over a great range of speed. In 
this dynamo, for a range of speed from 500 to 1,500 
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revolutions, the E.M.F. only varies 2 per cent. The plant 
is entirely automatic, only requiring the guard to turn the 
switch on or off when desired. As the speed rises the 
governor balls fly out, drawing up the chain which is seen 
above the commutator. This action both cuts in the 
charging circuit and also rocks the brushes to the required 
extent, and prevents sparking. 

The plant for the lighting of a train consists of dynamo, 
cells, and controlling gear, the carriages being usually 
wired with all lamps parallel. The lights can be run from 
cells whether the dynamo and train are running or not. 
The working of the plant is as follows: When the train is 
at rest the brushes of the dynamo are not on the commu- 
tator, and the lamps are supplied with current from the 
accumulators. The dynamo is driven from the axle of the 
guard's van by means of a belt. When the train starts (in 
either direction) the brushes are automatically brought into 
the correct position onthecommutator by the friction, and con- 
nections are made which give the field the proper polarity to 
suit the direction of rotation. When the train attains such 
a speed as to drive the dynamo at about 500 revolutions 
per minute, which is the speed giving the necessary E.M.F., 


ready at a minute’s notice, but its carrying power and 
accommodation is much greater than that of a steam launch 
having the same dimensions, and for those reasons it 
appears destined to supplant the steam-propelled craft in 
localities where means are at hand for charging the 
batteries. An interesting series of trials has just been 
concluded, on the Clyde, with an electric launch constructed 
especially for harbour service at Sydney by Messrs. 
William Denny and Bros., Dumbarton, for Messrs. Sinclair 
and Geddes, the results of which, together with a descrip- 
tion of the vessel, we have much pleasure in placin 
on record. The launch in question is construc 

of wood, and measures 40ft. in length, 7ft. in breadth 
moulded, and 3ft. 9in. in depth ; the normal mean draught 
of water being 2ft. 54in. when fully equipped, with 30 pas- 
sengers on board. The stern, stern-post, and floors are of 
oak, the keel of English elm, the longitudinals of Canadian 
elm, while the planking is of pine diagonally laid in two 
thicknesses, and the bottom is covered with copper. In 
lieu of the customary deadwood, a bronze bracket is fitted 
to carry the propeller and rudder. A bronze centreboard 
is carried, which, when lowered, increases the draught of 


Launch without Mast or Awning up. 


& centrifugal governor connects a relay with the cells. 
This relay allows the cells to excite the fields, and when 
the latter are fully excited the charging circuit is closed by 
an automatic switeh and charging begins. These operations 
occur practically instantaneously. At the same time a small 
resistance is automatically inserted in the lamp circuit to 
compensate for the difference of E.M.F. across the mains, due 
to the cells being charged. From this initial charging speed 
the dynamo maintains a practically constant pressure up to 
the highest speed attained by the train. A remarkable 
constancy of E.M.F. is maintained through a long range 
of speed variation, actual test showing 57 volts at 1,420, 
1,000, and 875 revolutions, only dropping to 56 volts at 
620 revolutions, and the dynamo being cut out at 520. 
The action is exceedingly neat, the arrangement most 
simple, and no flickering is seen on the lamps. 


A NEW ELECTRIC LAUNCH. 


With a certain section of the public the electric launch 
* rapidly coming into favour. Not only is it always 


water by 2ft. With mast, sails, and awning complete she 
turns the scale at five tons. The storage battery consists 
of 76 cells of the E.P.S. pattern, arranged along the sides 
and bottom amidships. Each cell is provided with 11 plates, 
and the curreut is conducted to a series-wound motor, 
supplied by Messrs. King, Brown, and Co., Edinburgh. At 
full power the working rate of the battery is 40 amperes 
with a pressure of 152 volts, and the maximum speed can 
be maintained for three hours or half speed for fully eight 
hours. The speed guaranteed by the builders was eight statute 
miles per hour when running light, and to ensure that this 
should be realised economically, the elements of form 
embodied in the vessel were selected after conducting a 
series of trials with models in Messrs. Denny's experi- 
mental tank. It was imperative also that the design 
should possess fair sailing qualities, and the success 
which attended the recent trials of the vessel speaks 
loudly in praise of the designers, as both under sail 
and electricity their original intentions were in every way 
d realised. 

he builder's trials were carried out over the measured 
quarter-knot at Dumbarton Castle, when the following 
results were obtained. 
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With a full complement of passengers. 


Mean full draught ........................... 2ft. 5Jin. 
Number of passengers on board ............ 30 
Speed in statute miles per hour ............ 79 
Revolutions of motor ........................ 830 
Electrical horse-power ........................ 6:65 
When running ligM. 
Mean full draught ........................... 2ft. 3in. 
Number of passengers on board ............ 13 
Speed in statute miles per hour ............ 8:15 
Revolutions of motor ........................ 845 
Electrical horse-power ....................... 6:45 


Under sail alone, with the centreboard down, and the 
propeller idly revolving, the speed over the measured 
quarter-knot was 6:5 miles per hour in a moderate breeze. 
With the wind on the quarter the speed registered under 
sail and electricity was fully nine miles per hour. Every 
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The foundry companies have lately put their designers on 
their mettle, and have produced something handsome, 
efficient, and ingenious. 

Messrs. G. Smith and Co., of the Sun Foundry, Glasgow, 
and 1, Dowgate-hill, E.C., have perfected and patented 
what seems to us a capital idea for the purpose of ascend- 
ing as required the tall electric lamp pillars, which will 
now be seen more and more in the streets of our towns. 
The invention consists of an easy means of ascending the 
pillar without the trouble of carrying long ladders, and the 
method adopted is to have a simple mechanism braced 
inside the shaft of the pillar. By the turn of a key or a 
handle, or the movement of a lever at the outside of base, 
steps are shot out from the side of the shaft sufficiently 
far to form a safe and strong ladder. These steps when 
closed are arranged to be part of the ornament on the lamp- 
post, or they can be made to form part of a plain or fluted 
surface. It will be at once seen that several good points 


Launch with Sails Set. 


possible care was taken on these trials by specialists to 
ensure accuracy, and the figures coming from the well- 
known firm of Messrs. William Denny and Bros, may be 
considered perfectly reliable. Results equally satisfactory 
to those already alluded to were afterwards obtained on a 
prolonged official trial on the Firth of Clyde, in the presence 
of Messrs. A. B. Brown and A. King, Edinburgh, and Mr. 
Sinclair, brother of one of the owners. 

Our illustrations show the launch first without mast or 
awning up, and secondly with the auxiliary sails set. 


dirt from the workman's feet. 


ELECTRIC LAMP LADDER PILLARS. 


It is not only the City engineer and the chief engineer of 
the Post Office who have been exercised in their minds over 
the question of a suitable design of electric lamp pillars for 
thestreetlighting. City men generally have criticised for and 
against the standards now in use, which, if not exceedingly 
handsome, are generally acknowledged to be “knobby.” 


are gained by means of this invention. In the first place, 
the steps of the ladder when closed up forms part of the 
ornament of the pillar, and this arrangement does away 
with the necessity of having those hideous-looking knobe 
or foot-rests which we often see on the present style 
of electric pillar. In the next place, it saves the workmen 
the trouble of carrying ladders, or, as is sometimes done, 
bundles of sticks to fit into holes made in the castings. At 
the same time it gives à much surer foothold, the ladder 
being, as it were, part of the main casting, and an additional 
advantage is that it cannot show on the sides the mud and 
We have had the pleasure 
of inspecting a model of this new ladder lamppost, and we 
feel sure that it has a good future before it. We may 
mention that Messrs. George Smith and Co. are one of the 
firm who have the contract, and are at present supplying, 
for the City of London Electric Lighting Company, the new 
electric light pillars which are to be seen erected along 
Cheapside, Fenchurch and Leadenhall and other streets. 
Their posts are in design much more effective than the old 
ones, and for excellence of casting have been much admired. 
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CROWNER'S QUEST. 


The late fire at Scott’s Supper Rooms and the 
fatalities connected therewith necessitated a coroner's 
inquest, during which the cause or causes which led 
to the fire were investigated. With all due respect 
to the expert who reported on the coroner’s instruc- 
tions, we think the report was injudicious and alto- 
gether misleading. It deals largely, according to 
the Times report, in might and may,” in it is 
possible and I have seen." Anything is possible 
in a report of this kind. No facts of importance 
were dealt with; in fact, any record of facts upon 
which to base a judgment except of this kind, 
“may” or “might have been," were not forth- 
coming. Through this report, which may have 
and possibly has no shadow of a foundation, the 
public generally have jumped to the conclusion that 
the fire was caused by the electric light. "The daily 
papers have been instructing us upon the ways and 
means of carrying out installations—in the face of the 


527 | jury's verdict ‘‘ that the cause of the fire was un- 


known." Of course, we shall be told that the report 
of the Times is condensed, and that that plague of 
all speakers—the reporter—has not entirely given the 
gist of the remarks. Assume that is 80, then all we 
say is, so much the worse for the expert, who upon 
an occasion of this kind ought not to have left it 
possible for anyone to mistake his meaning. Either 
he found direct evidence that the electric wires had 
caused the fire, or he did not. As we read the 
report he did not, and then proceeded to give a mass 
of information upon what might have been." He 
then went on to cast an undeserved slur upon one 
of the most painstaking officials of the fire office an 
official whose object is to guard his office from loss. 
We have always heard that the official errs on the 
side of being too particular, and yet this expert 
assumes him to have passed an installation without 
knowing the position of the wires and their 
proximity to the gas-pipes. Just fancy an 
expert saying, His conclusion was that it was 
possible, and he would say probable, that the 
fire was caused by a leakage in the electric 
wiring, more especially if rats and mice had been 
gnawing at the casing." There is a wonderful 
incertitude in an if. Any stick may be good enough 
to beat a dog with, but we object to the electric 
dog being beaten with may," if, possible, and 
"might have been." We say there was no 
evidence that the fire was caused by electricity, and 
that the possibilities and probabilities are altogether 
against it being so caused. Up to the present time 
it has, we believe, been a boast of the Phoenix Office 
that no fire has been traced to an installation 
carried out under their rules, and yet we are asked 
in this case to assume the Phoenix to have accepted 
a risk, and its responsible official to be somewhat 
ignorant of the kind and manner of wiring. There 
would be just as much plausibility in assuming the 
fire to have been caused by the use of tobacco, ij 
one of the unfortunate lads had lighted & match, 
and f he had recklessly flung it aside. We should 
like to know why the firm that carried out the 
wirlng underwent no examination? Much more 
might be said on the subject, but perhaps it would 
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be better to remain satisfied with having put forth 
this objection to experts going out of their way to 
make surmises when asked to give evidence. 


TAUNTON. 


According to advices from Taunton, the deal for 
the electric light installation has practically been 
settled. We have not cared to enter into the 
bickering and chaffering between the rival parties— 
the one having to sell, the other to buy. Mr. Kapp's 
official report we have given in extenso, and it was 
only natural that this or any other report should be 
questioned by those who were interested in the sale. 
He was not called in to act as counsel for the sellers, 
but as a guide to the buyers, and in such a position 
was clearly entitled to put his case as clearly as 
possible. and to state his definite opinions without 
fear or favour. We were, therefore, intensely sur- 
prised at some of the criticisms upon the report—but 
all’s well that ends well. A joint meeting of the 
directors of the company and the sub-committee of 
the Town Council has been held, and the figure of 
nine thousand three hundred pounds agreed upon 
as the purchase price. It is intended to obtain 
& provisional order. A few words as to the 
past may now be permitted. Mr. Massingham has 
our sincerest sympathy in that his venture has not 
succeeded up to his most sanguine expectations. 
He was an early advocate of electricity. He risked 
his money, he spent his time, and received the 
applause of us all in pushing forward the Taunton 
scheme. That scheme roused other people. Many 
deputations flocked to see it, and without doubt it 
assisted greatly in the revival of electric work. The 
station, then, can only be said to have failed as a 
commercial speculation, and no doubt Mr. Massing- 
ham would himself be the first to admit that the 
financial part, as well perhaps as the apparatus, 
would differ if the scheme were entered upon de novo 
with our present knowledge. It is to be hoped 
that the customers which of late hung back with 
the company will come forward in support of the 
work, which may now be said to belong to the rate- 
payers. 


THE PROJECTED ELECTRIC RAILWAYS. 


The report of the Joint Committee of the House 
of Lords and the House of Commons has been 
issued, and is given elsewhere in this issue. As 
might have been expected, there has really been no 
real opposition to these schemes. It will be seen 
that not only does the committee see no reason for 
postponing these lines, but they contemplate that 
the construction of these will be followed by the 
construction of other lines. They conclude also 
that the evidence submitted proves conclusively 
the sufficiency and adaptability of electricity as a 
motive power for these proposed tubular railways. 
After this report we should imagine that, so far 
as the Legislature is concerned, the further pro- 
gress will be pretty plain sailing, and the only 
rock ahead is that of obtaining capital. Well, 
when the Metropolitan Railway was proposed 
there were croakers, and croakers there will be 


to the end of time. London is so vast, and is 
growing at such a tremendous rate that additional 
facilities must constantly be provided for its internal 
traffic, for its morning and evening exodus, and for 
country visitors. These facilities cannot well be 
provided to pass through the streets, and there 
remains overhead or underground routes. Overhead 
routes have not found favour—hence it seems con- 
clusive that the means provided must be under- 
ground. Steam in this particular direction has had 
its day. More advantages are to be obtained by 
the use of electricity, and so electricity it is to be. 
We should not be surprised to find, when the full 
text of the minutes and appendix appear, that certain 
precautionary measures are suggested. These would 
come with additional force from a committee which 
includes Lord Kelvin. 


OBITUARY. 


THE LATE MR. P. WILLANS. 


It is with the deepest regret that we have to record the 
death, through an accident, of Mr. P. Willans, of Messrs. 
Willans and Robinson. The loss of so able a man is of the 
nature of a national calamity, rather than a break in the 
ranks of mechanical or electrical engineers; for the late 
Mr. Willans had during the past 10 years entered the very 
front ranks of those engaged in applying steam power to 
industrial purposes. On Wednesday morning, when driving 
a new horse from Frimley to the works at Thames Ditton, 
the horse bolted and Mr. Willans was thrown unfortunately 
upon a heap of stones, and death was practically instan- 
taneous, although medical aid wasquickly obtained. All elec- 
trical engineers know how much the firm of Messrs. Willans 
and Robinson have done in constrycting engines to enable 
dynamos to be directly driven, and it is an undoubted fact 
that Mr. Willans had a very large share in these improve- 
ments. Our personal recollections of the late gentleman extend 
over almost the whole period of his life subsequent to his 
connection with electrical matters. In the eurly eighties, 
if we remember aright, Mr. Massey and Mr. Crompton 
worked together with Mr. Willans in various directions, 
and both those engineers recognised the talent of their 
colleague and the advantage it would be to the industry if 
he would provide steam motors for their requirements. 
How ably he performed what was demanded of him 
we all know, till Willans’s engine and electric governor 
are to be met with in installations all over the country— 
nay, all over the world. Quite recently the writer and the 
late Mr. Willans had an interesting discussion as to the 
different requirements from mill engines and from electric 
light engines, Mr. Willans explaining that the problem of 
a mill engine was a comparatively simple one compared 
with that of an electric light engine. As we say, we have 
lost one of the ablest members of the engineering profes 
sion, lost him in the high day of his life, when his powers 
were at their maximum, and when his vast experience would 
have been of the greatest benefit to the industry. 


THE LATE MR. THOMAS PRIME, 


The Birmingham Post, in announcing the death of Mr. 
T. Prime, says: The business which he conducted, first 
in conjunction with and later in succession to his father, 
was, we believe, the oldest existing house in the plating 
trade in Birmingham, having been established as far back as 
1818. At the outset, of course, the reputation of the firm 
was based on the old method of hand plating, but when the 
discoveries of Mr. John Wright made electro-deposition a 
success, and when Messrs. Elkington, adding Mr. Wright's 
discovery to those which they had previously made, 
took out their famous patents, Messrs. Prime also 
entered upon the business of electro-plating, in which 
they subsequently achieved much distinction. Their 
progress was greatly aided by another Birmingham inven- 
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tion, that of Mr. J. S. Woalrich, who gave practical applica- 
tion to Faraday's discovery of magneto-electricity. In 1842 
Mr. Woolrich patented a machine—a dynamo, in fact—for 
producing the magnetic currente in such a way as to be applic- 
able to electro-deposition. In the working out of his ideas, 


Mr. Woolrich received special facilities at Messrs. Prime's 

lating works, and the younger Mr. Thomas Prime assisted 
him in reducing the theory to practice, and in the actual con- 
struction of the first magneto-electric machine. This machine, 
which was employed for a long time by Messrs. Prime— 
the working of Woolrich’s patent—was 


who undertoo 
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Thomson balance, on account of the necessarily enormous 
proportions which the movable beam would have, and the 
consequent limitation of range due to possible stiffness in the 
suspending ligament. The instrument, Fig. 1, was therefore 
designed on the plan of the composite balance, in which 
the main current passes through heavy copper conductors, 
while a small current of measured amount is passed 
through two coils of fine wire at each end of a 
movable beam in every way similar to that of the 
Thomson centi-ampere balance. The main conductor is 
shaped like a double rectangle, as shown in Fig. 2, and the 


Fia. 1.—Ten Thousand Ampere Balance. 


presented by them a few years ago to the Corporation of 
Birmingham, and is now deposited in the museum at Aston 
Hall. Woolrich's form of the dynamo has long since 
passed out of the practical into the historical stage, but 
the method embodied in his invention is now in almost 
universal use as a source of electricity for coating metals, 
and it is therefore interesting to recall the share which, 50 
years ago, Mr. Thomas Prime took in giving the invention 
a practical application. It may be interesting also to 
mention that, in 1845, Faraday himself visited Messrs. 
Primes’s works, and saw with great delight the ingenious 
use which had been made of his discovery of the principle.” 


2 


ff 


current is conducted in by one electrode round three sides 
of the top rectangle, then down by a connecting piece at a 
round three sides of the bottom rectangle, and out by the 
other electrode. The beam, with ite movable fine wire 
coils, is situated between the two rectangles, and its 
terminals are brought to two binding screws, shown at b. 
The action when the current is passing is the same as in 
the other Thomson electric balances. The conducting 
rectangles are each made of a thick copper plate, with a 
slot about 0 5 cm. wide cut from the right-hand side up to 
within 9 cm. of the left-hand end. 

The instrument is, of course, a self-contained wattmeter, and 


Fic. 2 - Main Conductor of Ten Thousand Ampere Balance. | 


The following is Prof. Percy's account of this historical 
visit: In 1845 I conducted Mr. and Mrs. Faraday to Mr. 
Prime's works, where for the first time that great philo- 
sopher saw his discovery of the magneto-electric current 
applied to the deposition of silver. I shall never forget the 
sparkling delight which he manifested on seeing this result 
of his purely scientific labours rendered subservient to a 
beautiful art, and to the advantage of others." 


SIR W. THOMSON’S MEASURING INSTRUMENTS. 


KILOWATT BALANCE. 


_ These electric watt balances were designed in the first 
Instance to meet the requirements for a standard balance 
to read up to 10,000 amperes. For this purpose it was 


when it is to be used as such extra resistances are provided 
for the fine-wire circuit. The resistance of the fine-wire coils 
is about 10 ohms, and the extra resistances provided are sub- 
divided into coils of 400 ohms each, so as to permit of an 
adjustment of the instrument’s constant from 50 to 2,000 
watts per division of the scale. When the instrument is used 
as a standard ampere balance the current values can be 
obtained by dividing the watt readings by the E.M.F. if a 
reliable voltmeter is available ; but for very accurate work- 
ing, it is best to measure the actual current passing through 
the fine-wire coils on an auxiliary instrument, such as 
a centi- ampere balance. By this method great sensibility 
can be obtained, as currents up to one ampere can be used, 
and so the constant of the instrument can be varied at 
pleasure from 0:1 ampere to 10 or 20 amperes per division 
of the scale; and thus a range of measurement from 0:1 to 
12,000 amperes is provided. The balance, as described 


uot considered advisable to use the ordinary idiostatic above, is intended for use with continuous current, and it 
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is evident that an instrument of this kind, if used with 
alternating current, would require a special constant to 
suit different periods of alternation. 

To suit cases where the testing is either on direct or 
alternating systems a different type of instrument, called 
the alternate-current kilowatt-meter, with a stranded main 
conductor, is made. The instrument is shown in Figs. 3 
and 4, and it will be seen that the main conductor is of 
U-shape, and passes under the movable coils. This con- 
ductor is made up of ropes of insulated copper wire, 
twisted together so as to form a cablo with a hollow core. 


€ 


— * mt at a 
| a irum ac 


EXPERIMENTS WITH ALTERNATE CURRENTS OF 
HIGH POTENTIAL AND HIGH FREQUENCY.* 


BY NIKOLA TESLA. 
(Continued from page 498.) 


A different arrangement used in some of the bulbs constructed 
is illustrated in Fig. 23. In this instance a non-conductor, m, is 
mounted in a piece of common arc light carbon, so as to project 
some small distance above the latter. The carbon piece is con- 


nected to the leading-in wire passing through a glass stem, which 
is wrapped with several layers of mica. 


An aluminium tube, a, 


FIG 3.—Alternate- Current Kilowatt-Meter 


In order to correct any effect due to the induction of one 
arm of the coil upon the other the twisting is done in a 
very careful manner, so that the strands of the cable which 
ure inside at the position marked a are outside at the 
position b. The core of the cable is, as mentioned above, 
hollow, and brass tubes are passed up each arm of the U 
as far as the bend. The main object of these tubes is to 
prevent any deformation in the cable, but they alao serve 
as a means of blowing air through to keep th3 conductor 
cool, it it should ever be necessary to use it for much 
heavier currents than those for which the instrument is 
primarily intended. 


GOLD-LEAF ELECTROSCOPE. 


The object of this instrument is to provide a convenient 
means of measuring approximately differences of potentials 
above 500 volts in cases where the accuracy of an electro- 
meter is not required, and where its consequent expense 
would be a serious consideration. Only one narrow gold 


ui 


FIG. 4.—Main Conductor of Alternate-Current Kilowatt-Meter. 


leaf is used, and this is attached by a clamp to a broad plate 
of brass (Fig. 5). This brass plate is supported on a block 
of vulcanite from the roof of the case, and has a binding 
screw attached to it. The case of the instrument—with 
the exception of the front, which is of glass—is of metal, 
and the portion below the leaf is cylindrical in shape, 
so as to obtain from its inductive action a wide range of 
sensibility. A scale is engraved upon the back of the case, 
and another is placed in front close to the glass, in order 
that the deflections of the instrument may be read off 
without error due to parallax. A hinged frame is attached 
to the repelling plate, which folds down over the leaf to 
prevent damage during carriage, and when turned up it 
acts by repulsion as a guard which effectually prevents the 
leaf from touching the roof of the case at abnormally high 
potentials. The instrument may be used as a constant 
indicator to test the quality of the pressures between earth 
and each of the two primaries of a high-tension system. 


— 


NGC EB EERLMN 

C) 22 HC DJ 
„ 
ä EE) 


is employed, as usual, for screening. It is so arranged that it 
reaches very nearly as high as the carbon, and only the non- 
conductor, m, projects a little above it. The bombardment goes 
at first against the upper surface of carbon, the lower parts being 
protected by the aluminium tube. As soon, however, as the non- 
conductor, m, is heated, it is rendered good conducting, and then 
it becomos the centre of the bombardment, being most exposed to 
the same. I have also constructed during these experiences man 

such single-wire bulbs with or without internal electrode, in whic 

the radiant matter was projected inst, or focused upon, the 
body to be rendered incandescent. Fig. 24 illustrates one of the 
bulbs used. It consists of a spherioal globe, L, provided with a 
long neck, u, on the top, for increasing the action in some cases 
by the application of an external conducting ane: The globe, 
L. is blown out on the bottom into a very small bulb, b, which 
serves to hold it Aly in a socket, S, of insulating material into 
which it is cemented. A fine lamp filament, f, supported on a 
wire, w, passes through the centre of the globe, L. The filament 
is rendered incandescent in the middle portion, where the bom- 
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Fia 5.—Gold.Leaf Electroscope. 


bardment . from the lower inside surface of the globe is 
most intense. The lower portion of the globe, so far as the socket, 
S, reaches, is rendered conducting, either by a tinfoil coating or 
otherwise, and the external electrode is connected to a terminal of 
the coil. The arrangement diagrammatically indicated in Fig. 24 
was found to be an inferior one when it was desired to render 
incandescent a filament or button supported in the centre of 
the globe, but it was convenient when the object was to excite 
* In many experiments in which bodies of a 
ifferent kind were mounted in the bulb as, for instance, indi- 
cated in Fig. 23, some observations of interest were made. 
It was found, among other things, that in such cases, no 
matter where the bombardment besan: just as soon as a 
high temperature was reached there was generally one of the 
bodies which seemed to take most of the bombardment upon itself, 
the other, or others, being thereby relieved. This quality 
appeared to depend principally on the point of fusion, and on the 
facility with which the body was ‘‘ evaporated,” or, generally 

* Lecture delivered before the Institution of Electrical 
Engineers at the Royal Institution, on Wednesday evening, 
February 3, 1892. From the Journal of the Institution of 
Electrical Engi 


ngineers, 
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speaking, disintegrated—meaning by the latter term not only the 
t fow ine off of atoms, but likewise of larger lumps. The observa- 
tion e was in accordance with generally accepted notions. 
In & highly-exhausted bulb electricity is carried off from the 
electrode by independent carriers, which are partly the atoms, or 
molecules, of the residual atmosphere, and partly the atoms, 
molecules, or lumps thrown off from the electrode. If the 
electrode is composed of bodies of different character, and if one 
of these is more easily disintegrated than the others, most of the 
electricity Puppe is carried off from that body, which is then 
brought to a higher temperature than the others, and this the 
more, a8 upon an increase of the temperature the body is still more 
easily disintegrated. 

It seems to me quite probable that a similar process takes place 
in the bulb even with a homogeneous electrode, and I think it to 
be the principal cause of the disintegration. There is bound to be 
some iregularity, even if the surface is highly polished, which, 
of course, is impossible with most of the refractory bodies 
employed as electrodes. Assume a point of the electrode gets 
hotter, instantly most of the discharge passes eee that point, 
and a minute patch is probably fused and evaporated. It is now 
possible that in consequence of the violent disintegration the 
spot attacked sinks in temperaturs, or that a counter-force is 
created, asin an arc; at any rate the local tearing-off meets with 
the limitations incident to the iment, whereupon the same 
process occurs on another place. To the eye the electrode appears 


Fic. 23. — Effect produced by a Ruby Drop. 


uniformly brilliant, but there are upon it pointe, constantly 
shifting and wandering around, of & temperature far above the 
mean, and this materially hastens the process of deterioration. 
That some such thing occurs, at least when the electrode ir 
at a lower temperature, sufficient experimental evidence can be 
obtained in the following manner: Exhaust a bulb to a very high 
degree, so that with a fairly high potential the discharge cannot 
pass—that is, not a luminous one, for a weak invisible discharge 
occurs always, in all probability. Now raise slowly and carefully 
the potential, leaving the primary current on no more than for an 
instant. At a certain point, two, three, or half-a-dozen phosphores- 
cent spots will appear on the globe. These places of the glass 
arc evidently more violently bombarded than others, this being 
due to the unevenly distributed electric density, necessitated, of 
course, by sharp projections, or generally speaking, irregularities 
of the electrode. But the luminous patches are constantly 
changing in position, which is especially well observable if one 
manages to produce very few, and this indicates that the con- 
s wis of the electrode is rapidly changing. From experiences 
of this kind I am led to infer that, in order to be most durable, 
the refractory button in the bulb should be in the form of a 
sphere, with & highly polished surface. Such a small sphere 
could be manufactured from a diamond or some other crystal, 
but & better way would be to fuse, by the employment of extreme 

of temperature, some oxide—as, for instance, zirconia— 
into a small drop, and then keep it in the bulb at a temperature 
somewhat below its point of fusion. 

Interesting and useful results can no doubt be reached in the 
direction of extreme d of heat. How can such high tempera- 
tures be arrived at? How are the highest degrees of heat reached 
in nature? By the impact of stars, by high speeds and collisions. 
In a collision any rate of heat generation may be attained, Ina 


chemical process we are limited. When oxygen and bydrogen 
combine, they fall, metaphorically s ing, from a definite 
height. We cannot go very far with a blast, nor by confining 
heat in a furnace, but in an exhausted bulb we can concentrate 
any amount of energy upon a minute button. Leaving practica- 
bility out of consideration, this, then, would be the means which, 
in my opinion, would enable us to reach the highest temperature. 
Buta great difficulty, when proceeding in this way, is encoun 
namely, in most cases the body is carried off before it can fuse 
and form a drop. This difficulty existe principally with au oxide 
such as zirconia, because it cannot be compressed in eo hard a cake 
that it would not be carried off quickly. I endeavoured 
repeatedly to fuse zirconia, placing it in a cup or arc light carbon 
as indicated in Fig. 23. It glowed with a most intense light, 
and the stream of the perte projected out of the carbon cup 
was of a vivid white; but, whether it was compressed in a cake 
or made into a te with carbon, it was carried off before it 
could be fused. e carbon cup containing the zirconia had to 
be mounted very low in the neck of a large bulb, as the heating of 
the glass by the projected particles of the oxide was so rapid t 
in the first trial the bulb was cracked almost in an instant when 
the current was turned on. The heating of the glass by 
the projected particles was found to be always greater when the 
carbon cup contained a body which was rapidly carried off—I 
presume because in such cases, with the same potential, higher 
speeds were reached, and also because, per unit of time, more 
matter was projected —that is, more particles would strike the glass. 
The before-mentioned difficulty did not exist, however, when the 
body mounted in the carbon cup offered great resistence to 
deterioration. For instance, when an oxide was first fused in an 
oxygen blast and then mounted in the bulb, it melted very 
ily into a drop. Generally du the process of fusion 
magnificent light effects were noted, of which it would be difficult 
to give an adequate idea. Fig. 23 is intended to illustrate the 
effect observed with a ruby drop. At first one may see a narrow 


Fia. 24. —Bulb without Leading-in Wire, showing Effect of 
Projected Matter. 


funnel of white light projected against the top of the globe, where 
it produces an irregularly outlined phosphorescent patch. When 
the point of the ruby fuses the phosphorescence becomes very 
powerful; but as the atoms are projected with much greater 
speed from the surface of the drop, soon the glass gete hot and 
“ tired," and now only the outer edge of the patch glows. In 
this manner an intensely phosphorescent, sharply defined line, I, 
corresponding to the outline of the drop, is produced, which 
8p slowly over the globe as the drop gets larger. When the 
mass begins to boil, small bubbles and cavities are formed, which 
cause dark-coloured spots to sweep across the globe. The bulb 
may be turned downwards without fear of the drop falling off, as 
the mass possesses considerable viscosity. 

I may mention here another feature of some interest, which I 
believe to have noted in the course of these experiments, though 
the observations do not amount toa certitude. It appeared that 
under the molecular impact caused by the rapidly-alternating 

tential the body was fused, and maintained in that state at a 
ower temperature in a highly-exhausted bulb than was the case 
at normal pressure and application of heat in the ordinary ways— 
that is, at least, judging from the quantity of the light emitted. 


( T'o be continued. ) 


Telephone Currents.—The New York telephone 
system has 10,000 small dynamos and 30,000 battery cells 
in use for the microphone currents. The batteries have to 
be renewed on an average every 11 weeks. One instrument 
on the long distance lines obtains its current from a gas 
flame thermopile. 
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ON THE CHANGES PRODUCED BY MAGNETISA- 
TION IN THE LENGTH OF IRON AND OTHER 
WIRES CARRYING CURRENTS.* 


BY SHELFORD BIDWELL, M.A., LL.B., F.R.S. 


The changes of length attending the magnetisation of 
rods or wires of iron and other magnetic metals which 
were first noticed by Joulet in 1841, and have in recent 
years formed the subject of many experiments by myself, 
have been found to be related to several other phenomena 
of magnetism. Maxwells has suggested that they suffi- 
ciently account for the twist which is produced in an iron 
wire when magnetised circularly and longitudinally at the 
same time. The resultant lines of magnetisation, as he 
points out, take a spiral form; the iron expands in the 
direction of the lines of magnetisation, and thus the wire 
becomes twisted. Prof. G. Wiedemann, however, to whom 
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nearly 3lb., was as usual supported by the wire iteelf, an 
arrangement which, for reasons before given, was essential. 
The indications of the instrument were read to one ten- 
millionth part of the length of the wire, and the wire was 
demagnetised by reversals before each single observation. 
Experiment l.—The wire first used was of soft com- 
mercial annealed iron, 0°75 mm. in diameter. The changes 
of length which it exhibited under the influence of mag- 
netising forces gradually increased from 13 to 315 C.G.S. 
units, are indicated in the second column of Table I., in 
which the unit is one-millionth of a centimetre or one ten- 
millionth of the effective length of the wire. The magnetis- 
ing forces given in the first column are those due to the 
coil only, no account being taken of the demagnetising 
effect of the wire. The results are also plotted as a curve 
in Fig. 1. It will be seen that the maximum increment of 
length attained in a field of about 40 was 11:5 ten- 
millionths ; the decrement of length in a field of 315 was 


the discovery of the magnetic twist ia due, appears not to 
be satisfied with this explanation, I believing the effect to 
be caused by unequal molecular friction. 

The subject of magnetic twists has been very fully and 
carefully investigated by Prof. C. G. Knott, and in a pee 
8 last year in the Transactions of the yal 

ociety of Edinburgh (vol xxxvi, part IL, p. 485), he 
indicates many details in which the phenomena of twist 
closely correspond with those of elongation and retraction. 
Assuming their essential identity, and noting that an in- 
creased current along the wire affects the points of vanish- 
ing twist in a manner opposite to that in which an increased 
tension affects it,” Prof. Knott is “ inclined to conclude that 
the pure strain effects of these influences are of an opposite 
character.” Now, since the magnetic elongation of an iron 
wire is known to be diminished by tension, the remark 
above quoted amounts to a prediction that in an iron wire 
carrying a current the magnetic elongation would be in- 
creased. ‘ We know nothing so far," Prof. Knott observes, 
‘regarding the changes of length when an iron wire carry- 
ing a current is subjected to longitudinal magnetising 
forces,” and it was with the object of acquiring some infor- 
mation on this point and testing Prof. Knott’s prediction 
that the experiments described in the present paper were 
undertaken. The results show that it was amply verified, 
and thus Maxwell’s explanation of the twist receives still 
further corroboration. 

The apparatus used and the methods of observation 
were the same as those described in my former papers. 
Each specimen of wire examined was 10 cm. long between 
the supporting clamps, and the magnetising coil, weighing 

* Paper read before the Royal Society on May 19. 

t « joule's Scientific Papers (Phys. oc. )," acd 48, 235. 

t Phil. Trans., vol. 179, A, p. 205; ror . Proc., No. 237 
(1885), p. 265; No. 242 (1886), p. 109; No. 243 (1886), p. 257; 
vol. 43, p. 406 ; vol. 47, p. 409. 

g" lectricity and netism," vol. 2, section 448. T Phil. 
Mag., July, 1886, p. 50. , 


22-5, while the original length of the wire was unchanged 
in a field of 130. 


TABLE I. —Iron Wire, diameter 0:75 mm. 


Magnetic field Elongations in ten-millionths of lengths. 


due to coil. e 
C.G.S. units, {With no current With 1 ampere With 2 amperes 


through wire. | through wire. | through wire. 


e 
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Experiment 2.—A current of one ampere was then passed 
through the wire. The current, which was derived from a 
Grove cell, was measured by a tangent galvanometer and 
regulated by a rheostat which had been approximately 
adjusted on the previous day. As soon as the circuit was 
closed, the index of the measuring instrument began to 
move, rapidly at first and afterwards more slowly, in the 
direction indicating elongation of the iron wire. In about 
two minutes the index had come to rest again, the number 
of scale divisions over which it had passed showing that 
the original length of the wire had increased by 310 ten- 
millionths. Assuming the coefficient of expansion of the 
iron to be 122 ten-millionths per degree centigrade, this 
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elongation denoted a rise of temperature (due to current 
heating) of about 2:5deg. The experiment described in the last 
paragraph was then repeated, the several magnetising forces 
employed being made as nearly as possible the same as before 
by inserting the same resistances successively in the circuit.“ 
The results appear in the third column of Table I. and in 
the middle curve of Fig. 1. The latter shows clearly that 
the maximum elongation had risen from 11:5 to 14:5 ten- 
millionths, while the decrement in a field of 315 had fallen 
from 22:5 to about 17:5. 

Experiment 3.—The current through the iron wire was 
then increased, by an alteration of the rheostat, to two 
amperes. The further elongation of the wire due to the 
heating effect of the increased current was very nearly 
1,000 ten-millionths, corresponding to a rise of temperature 
of 8:2deg. C. This added to 2:5, the rise due to the 
current of one ampere, which was passing before, gives 
10-7 as the excess of the temperature of the wire carrying 
two amperes above that of the room. When the index 
had become steady, which happened in the course of about 
24 minutes, another series of observations was made; but 
instead of applying all the previously employed magnetising 
forces in succession, alternate ones were omitted. This was 
done for the purpose of shortening the experiment, it being 
thought doubtful whether the Grove cell which supplied 
current to the iron wire would remain sufficiently constant 
when giving so strong a current as two amperes. The 
results of the experiment are contained in the last column 
of Table I., and in the highest of the curves in Fig. 1. 
There is again a marked increase of the maximum elonga 
tion, and decrease of the retraction in a field of 315. 

For the sake of easy comparison, the principal results 
obtained with this wire are collected in Table II. i 


TABLE II. —Iron Wire, diameter 0°75 mm. 


Current Maximum Retraction in TT s 
through iron | elongation in field of eeu "un 
wire. ten-millionths | 315 C.G.S. ünchanced 
Amperes. of length. units. geo. 
0 11:5 25:5 130 
1 14:5 17:5 170 
2 20 12 200 


Experiment 4.—The previous observations were repeated 
with another specimen of soft iron wire of greater diameter— 
viz., 1:05 mm.—no current being at first passed through it. 
The results appear in the second column of Table III. and 
in Fig. 2. 


TARLE III. —Iron Wire, diameter 1:05 mm. 


Elongation in ten-millionths of length. 
Magnetic field due 


to coil 
C. G. S. units. With no current With 2 amperes 
through wire. through wire. 
7 1 2˙5 
16 6:5 11 
25 — 15 
3⁴ 13 18 
40 14 18 
50 12:5 18:5 
9 12 18 
87 10 16 
134 3:5 8 
213 - 55 -1 
263 -10:5 -8 
338 — 20 -16:5 


Experiment 5.—A current of two amperes was passed 
through the same wire, resulting in an elongation due to 
heating of 460 ten-millionths, the temperature of the wire 
being therefore raised about 3:3deg. The former observa- 


* Independent readings of the ampere-meter were taken in the two 
experiments, and the readings corresponding to the same resistance 
in both series all agreed within a quarter of a scale division, with 
the exception of the two last, which showed that the E.M.F. of the 
battery—seven Grove cells—was slightly increasing, or rather, 
perhaps, that its internal resistance was diminishing. When two 
successive readings with the same resistance in circuit differed by 
no more than a quarter of a scale division (equivalent to 3 125 
unite of magnetising force), the mean of the two readings was taken 
as giving the true current. 


tions were again made, with the results given in the last 
column of Table III. and in Fig. 2. 

It will be seen that with both specimens of iron wire 
the effect of a current is of just the same general character. 
It acts oppositely to tension, heightening the curve of 
elongation instead of lowering it. This action is certainly 
not due either directly or indirectly to mere current 
heating. It has been shown that the thinner wire, even 
when carrying two amperes, was only about 10 7deg. 
warmer than when no current was ing through it. 
Such a small rise of temperature would be quite incompe- 
tent by itself to account for the effect in question, for the 
elongation curves of a given specimen of iron have been 
found to be not sensibly altered when taken under widely 
different conditions of temperature. Nor would it exert 
any material influence upon the susceptibility of the iron ; 
and even if it did, the curves would not be affected in the 
manner observed. 

It is hardly worth while attempting to frame an expla- 
nation until many more phenomena of the same order have 
been investigated. 

Similar experiments were afterwards made with nickel 
and cobalt. 

Experiment 6.—A nickel wire was used, the diameter of 
which was 0:65 mm. The retractions which it underwent 
in fields of gradually increasing strength are given in the 
second column of Table IV. 


TABLE IV.—Nickel Wire, diameter 0:65 mm. 


—— 


Magnetic field Retractions in ten-millionths of length. 


99 5 My coil. Cu 5 m s 
. G.S. units. ith no current ith 1 ampere ; 
through wire. through wire. Difference. 
12 8 8 0 
15 10 11 -] 
19 15 15 0 
28 25:5 25 0:5 
36 34 33 1 
50 50 48 2 
69 7 72 2 
84 92 92 0 
99 113 112 1 
119 134 133 1 
150 164 162 2 
175 178 178 0 
209 196 194 2 
256 217 215 2 
330 241 240 1 


Experiment 7.—A current of one ampere was passed 
through the nickel wire, producing a heat elongation of 
340 ten-millionths. Taking the coefficient of expansion as 
0:0000129, this implies a rise of temperature of 2:6deg. 
The retractions of the wire when carrying a current are 
given in the third column of the table Remembering 
that the figures in the second and third columns denote 
millionths of a centimetre, the elose agreement between 
the two is very remarkable. I have elsewhere* fully 
described the method of observation adopted, but I may 
perhaps mention that each number as set down in the 
table was obtained by the subtraction of two readings, the 
one taken when there was no current in the magnetising 
coil, the other when the current was turned on. The former 
or zero reading was continually changing, owing to small 
alterations of temperature, the index rarely being abeo- 
lutely at rest. All the figures were dictated, and when the 
second experiment was made, I had not seen the results 
of the first. I may add that the table contains all the 
observations which were taken in the two experimenta. 

Though at first inclined to attribute such small dis- 
crepancies as exist entirely to observational or instrumental 
errors and to infer that the current had no influence what- 
ever upon the contraction, I think it appears pretty clearly 
from a careful inspection of the differences tabulated in the 
fourth column that this is not actually the case. Four 
pairs of observations agree exactly ; once only the retrac- 
tion with the current seems to be greater than without it, 
while in the 10 remaining pairs the retraction is slightly 
greater without the current than with it. It may, perhaps, 
be fairly concluded that the current has a real but very 
small effect in diminishing the retraction. Now I have 


* Phil. Trans., vol, clxxix., A, p. 218. 
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before remarked that the degreo of retraction which | as follows: A divided cell was taken, in one compartment of 


nickel undergoes when magnetised is materially affected 
by comparatively small changes of temperature ; the retrac- 
tion of the same specimen has been found to be greater 
in a cold room than in a warm one, at least in fields up to 
400 or 500. Probably this is to be explained by the 


influence of heat in diminishing the magnetic susceptibility | 


of nickel, the retractions being really the same for the same 
intensity of magnetisation. Such small effect as appears 
to be produced by the action of the current may, therefore, 
be accounted for simply by the rise of temperature (2:6deg.) 
which it causes. 

Tension has a large effect upori the magnetic retraction 
of nickel“; it is, therefore, the more remarkable that the 
action of a current, which operates so markedly upon iron, 
should in nickel be practically insensible. 

Experiment 8.—The results with no current obtained for 
a strip of rolled cobalt, the length of which between the 
clamps was 10 cm., and the cross-section 1:82 square mm., 
are given in the first two columns of Table V. 


TABLE V.—Cobalt Strip, section 1:82 sq. mm. 


Retraction in ten-millionths of lengths. 
Magnetic field 
due to coil. 


C.G.S. units. With no current| With 2 amperes 


through strip. | through strip. Difference. 
34 1 1 0 
50 2 2 5 - 0:5 
84 4 5 -1 
100 6 6 0 
119 7:5 85 -1 
153 11 11:5 -05 
209 16 16:5 -0:5 
331 26 27:5 —1:5 


Experiment 9.—A current of two amperes through the 
strip caused a heat elongation of about 600 ten-millionths, 
indicating, if the coefficient of expansion is taken as 
00000125. a rise of temperature of 4:8deg. The retrac- 
tions observed while this current was passing are set out in 
the third column of the table. From an inspection of the 
differences tabulated in the fourth column, it appears that 
the effect of the current is to increase the retraction very 
slightly. 

According to Rowland the susceptibility of cobalt is 
Increased by heating. The small additional retraction 
indicated when the current was passing was, therefore, no 
doubt due to the increased susceptibility consequent upon 
current heating. It may be noted that tension seems to 
have no material effect upon the magnetic retraction of 
cobalt. 

SUMMARY. 


In an iron wire carrying a current, the maximum 
magnetic elongation is greater, and the retraction in strong 
fields is less, than when no current is passing. The effect 
of the current is opposito to that of tension. 

The magnetic retractions of nickel and of cobalt are not 
sensibly affected by the passage of a current through the 
metals, (Tension considerably modifies the magnetic 
retraction of nickel, but not that of cobalt.) 


— — 


ON THE CAUSE OF THE CHANGES OF ELECTRO- 
MOTIVE FORCE IN SECONDARY BATTERIES. 


BY J. H. GLADSTONE, PH.D, F.R.S., MEMBER, AND WALTER 
HIBBERT, F.LC., ASSOCIATE. 


(Concluded Jrom page 502.) 
Part IV.—CoNrIRMATIONS, THEORETICAL AND EXPERIMENTAL, 


l. Changes of E.M.F. with Two Similar Plates. —In the discus- 
sion that followed one of our papers at the Physical Society, 
Mr. Hibbert mentioned that if two lend plates are put into acids 
of different strengths, separated by a porous diaphragm, a voltaic 
current is produced on completing the circuit. e have per- 
formed this experiment on two lead plates quantitatively, with 
reference to the E. M.F. produced, and have extended the observa- 
tions to two peroxide plates. The method of experimenting was 


* Roy. Soc. Proc., vol. xlvii., p. 469. + Loc. cit. 
+ Paper read before the Institution of Electrical Engineers. 


| If we consider Curve IL, Fig. 7—which shows the E. 
| between two lead plates, one o 


which was placed sulphuric acid of about 0'2 per cent., in the 
other an acid varying from this strength upwards. A pair of lead 
plates was tested in the weakest acid, in order to ascertain that 
when immersed in the same liquid they gave no appreciable 
E.M.F. One of the lead plates was then put into a stronger acid, 


| and the E. M.F. between it and the other determined by the con- 


denser method. This was continued up to a 98 per cent. acid, 
but as the stronger acids act freely on spongy lead the observa- 
tions beyond 22:5 per cent. were made with two solid lead wires. 
The results are given in the following table. The lead plate in 
the weaker acid behaved all through like PbO, plate to the other, 
and it is therefore called the + plate. 


TABLE VI. 

Acid round Acid round E.M.F. in 

+ lead plate — lead plate volts 
Per cent Per cent 

09 - a deed 0:08. Lus · » 0 036 
C DIO vc 8 0:047 
E Debe NAH. 7 ³˙ 0:060 
"ec P vases aad 0:066 
"———— ;ͤ;Ü 8 0:082 
pem O 14 D- XL uode s 0:094 
CCC IS un A 0°102 
gh) . DER qus atra PA M NE 0:109 
CEC / e ER 0:150 
e 48:0. A meis 0:164 
0000 yg: GE 4688 0:204 
"mE ö 0˙247 
OBO” A esa ES 0:266 


A similar series of experiments was made with two peroxide 
plates. It is not likely, however, that the 99 per cent. acid had 
completely soaked into the meshes of the PbO,. The peroxide in 
ine re acid behaved like a lead plate, and is therefore called 
the - plate. 


TABLE VII. 

Acid round Acid round E.M.F. in 

— PbO, plate. + PbO, plate. volts. 
Per cent. Per cent. 

PPT S rte CU Td 0:054 
3c 10000000 1'35 ise 0:072 
F DBO SPEO 0:095 
„FC DO- auesscéstessss 0:107 
F 00 ˙ Ove 0˙134 
55 A wes I4:5:. “eerie ghee vetus 0°150 
C |. pm 0:158 
35300 1 ui 0 168 
RE RE TPIUNC DUE 3ͤ 8 0:215 
V / elas 0:281 
55 DID 9uf̃ hs 0:359 
PC yo · A asec: 0˙537 
ee 990 o . 0643 


18 per cent. 
cave till about 57 per cent., after which it is tolerably strai a 
which is in the weak and the 
other in stronger acids—we find that it follows a similar course, 
but the ordinates are only about two-thirds as large up to about 
30 per cent., after which they are relatively much less. In Curve 
II., Fig. 2, we have an experiment in which the 0 plate 
was placed in various strengths of acid, while the lead plate was 
retained in acid of uniform strength — namely, 14 per cent. The 
observations are only from 6˙5 per cent. to 81 per cent., but 
on comparing it within those limits with Curve I., Fig. 7, it will 
be at once seen that the curves are identical in form. They are 
also identical in the absolute amount of the rise. The difference 
between 6:5 per cent. and 81 per cent. in Curve II., Fig. 2, is 0:404 
volt, whilst in Curve I., Fig. 7, the difference is 0:401 volt. In 
Fig. 3 we have also observations on a cell with the PbO, plate 
in various strengths of acid from 43:5 to 88:5 per cent., while 
the Pb plate remains in acid of 27 per cent. On comparing this 
with the similar portion of the curve in Curve I., Fig. 7, we find 
that in both instances we are dealing with a line which is very 
nearly straight. The rise of E. M.F. in Fig. 3 between the points 
mentioned is 0:307 volt, and in Fig. 7 it is 0:308 volt. The close 
similarity both of the forms of the curves and the amount of the 
rise in case, shows that the causes of the phenomena repre- 
sented in Figs. 2 and 3 are the same as those in Fig. 7, within the 
range of the experiments. There is, however, this essential 
difference in the experiments—that while in Figs. 2 and 3 we are 
dealing with a peroxide plate and a lead plate, in Fig. 7 we are 


| dealing with two peroxide plates, and the resulte can be dependent 


only on the varying strength of acid. This, of course, is a strong 
confirmation of the theory we have propounded. 

It is worthy of note that in the three experiments just compared 
together, the strength of the unchanged acid round the- plate 
was very far from being the same, varying, in fact, from 14 per 
cent. in Fig. 2, and 27 per cent. in Fig. 3, to 0:2 per cent. in Fig. 7. 
In other words, it does not matter what may be the starting point. 
This is just what might be expected if we are dealing merely with 


! a differential result. 
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If we compare Curve L, Fig. 7, with the lower iof Fig. 3, 
we observe a general resemblance, but with M asked differ. 
ences. In case there is the rapid rise at commencement, 
with the subsequent bend over and convexity. But in Fig. 3 the 
concavity has nearly disappeared. There is also another differ. 
ence. e rise in this case between 6'5 per cent, and 49 per cent. 
is 0'251 volt, instead of 0-183 volt in Fig. 7. These differences are 
easily explained. 
repu the variation of E. M.F. due to increasing strengths of 
sulphuric acid about the peroxide and the lead plate at the same 
time; while Curve I., Fig. 7, represents the increasing E. M. F. 
due to incre: er of sulphuric acid solely at the + PbO, 
plate. In Curve II. of Fig. 7 we have, however, the E. M. F. due 
to increasing percentages of sulphuric acid round a -Pb plate. 
Now it has already been stated that increasing the sulphuric acid 
round the two plates acts in opposite directions in the two cases, 
so that the potential difference between them in any particular 
acid will be the arithmetic sum of the separate effects. We have 
therefore added to the two curves of Fig. 7 together and obtained 
the dotted curve, Fig. 7. It will at once be seen that this com- 
bined curve closely resembles the eL ME Ee curve in Fig. 3, the 
concavity having almost disappeared. The rise from 6°5 to 40 per 
cent. has become 0°27 volt, on y slightly exceeding that of the curve 
in Fig. 3—namely, 0:25 volt, We have thus resolved the rise and fall 
of E. II. F. during the charge and dischar 
parts of which they are composed, an 
quantitatively. 


of a cell into the two 
have determined them 


2. Conjirmatory Evulence from Changes in Resistance, — The general 


correctness of the conclusions arrived at in Part IIT. is supported, 
not merely by the known changes in E. M. F., but also by changes 
in resistance as given by Prof. Ayrton and his coll es. It 


is a matter of common knowledge that sulphuric acid varies 
very much in resistance according to ita state of hydration ; 
that the resistance is least for acid of about 30 per cent., though 
not chaning very widely between 15 and 50 per cent.; and that 
if the acid became either weaker or stronger than these, its resist- 
ance rapidly increases. The following figures, calculated from 
Kohlrausch's results, will give an idea of the variation: 


Resistance of sulphuric acid solutions. 


80. Relative resistance. 
; ARTE e — 673 

UU erase gres qr eee 1'00 

BG. a Jede erg bees ra 1:35 

dE. aranjar sarak imari pacas bc 379 

BI osasia poy Yq2sapfe rs e tons Titum 1'29 


Hence we should expect that if the acid against the working 
surfaces of the plates is being concentrated during charge, or 
atly weakened during discharge, there would a marked 
crease in resistance, his is exactly what is found to bo the 
case, In the Journal, vol. xix., p. 500, is a diagram showing the 
very rapid increase of resistance during charge, the increase 
beginning when the E.M.F. (about 2:17) indicates, according to 
our theory, a strength of sulphuric acid against the working 
surfaces of the plates of somewhere about 50 per cent.; also 
showing that at the end of the charge the resistance is five 
times as great as its minimum value." This is particularly 
worthy of remark, because every other chemical change would tend 
to diminish, instead of increasing, resistance. The PbO, produced 
on the one plate, and the metallic lead produced on the other, are 
both much better conductors than the PbSO, which they replace. 
On 592 of the same volume is another di m, showing that 
when the discharge of this cell was begun the E.M.F. had fallen 
from 2:30 to 2:06 volta; and the resistance, which at the end of 
the charge was 0°0115 ohm, had fallen to 00038 Weattribute 
both these falls to the same cause—namely, the reduction of the 
internal acid to about 30 per cent. Subsequently, the E.M.F, 
slowly diminished, while the resistance remained 8 the same 
for about five hours, when the E. M. F. more rapidly fell to 1°95 
volts, and the resistance rose to 0°0055 ohm. is is more than 


| 


It will be remembered that the curve of Fig. 3 | 


would be expected from the above table of resistances, but it mus 
be remembered in this case that the other chemical changes—that 
is to say, the conversion of PbO, and Pb into PbSO—would also 
tend to increase, instead of diminishing, the resistance. Wedo nob 
lay great stress on precise numerical relations in the case of 
resistance, as the change in the strength of the acid at the working 
surfaces is only one of the factors, though an important one. 

3. Confirmation from Mr. Crompton's Experiments,—During the 
discussion on the papers by Prof. Ayrton and his colleagues, 
Mr, Crompton described two series of experiments which have a 
bearing on this subject." In the first series some cells were dis- 
cha ab rates varying from 11 to 66 amperes, and Mr. Crom 
found that the ampere-hours delivered with a given range in P.D. 
fell from 300 to 125. He adds: “In every case the form of the 
curve is very definite, the turn-down as soon as the E. M. F. falls to 
1'8 being very marked." This follows naturally, because at the 
higher rate of discharge the absorption of the acid in the has 
become much quicker, while the diffusion is scarcely : ted, 80 
that the weakening process goes on much faster. The critical 
voltage of 1:8 Y indicates that the internal acid has become 
very weak. Mr. Crompton's curves and remarks show clearly that 
the fall is independent of theamount of PbO, remaining on the plate, 
In the second series of experimenta thicker plates were „ and 
then he found a greater diminution of delivering capacity at the 
higher rates of discharge—in fact, it fell from to 90 ampere- 
hours, and at the highest rate the fall kegan almost at once. This 
must be the natural result of the greater distance through which 
the entering acid has to diffuse. 

4, Conjirmation from  Thermo-Chemistry. —It ia possible to test 
the matter further by applying Lord Kelvin's law as to the relation 
between the E. M. F. of a cell and the thermal value of the chemical 
actions contributing to it, We hope to go into this matter more 
fully, and shall content ourselves at present with pointing out 
that the liquid in a e rrt! cell is a mixture, or a chemical com- 
pound, of two different liquids—sulphuric acid (HSO) and water, 
in varying proportione 

The simple problem is to determine what would be the vol 
of a PbO,- Pb cell in which there was nothing but pure H, SO. 
From the thermo-chemical data which are before ua we arrive 
at the value 2 627 volts, Our own determination, by means of 
the closest etn which we could make to absolute 
H,30,, is 2°607 volts. With pure water only in the cell, the calcu- 
lated value is 1°35 volts, whilst in an experiment we found 1:36 
volts. In determining the thermo-chemical values for mixtures of 
these ery it is necesaary to subtract the heat of dilution from 
the available energy. On doing this, the calculated and experi- 
mental numbers do not agree so well as those already given, until 
we come to the most prominent part of the curve at about 6 per 
cent, acid. The theoretical value at this point, as determined 
from the known heats of combination and dilution, would give 
1:901 volts, the experimental value being 1°89 volts. With lower 
figures than 6 per cent. it is evident that the change is not to be 
accounted for on thermo-chemical grounds, unless we admit a cha 
in the chemistry as we appr pure water—a conclusion 
drawn from other data. It is now easy to understand the 
large P.D. required for charging an accumulator. The current 
has todo extra work in concentrating H,SO, at the PbO, plete, 
and the 9nergy equivalent to that work must be obtained from an 
increased P, For a dyad gramme equivalent of H,SO, concen- 
trated from a 10 per cent. solution to 100 per cent. about 17,000 
calories will be needed, and this = 0°37 volt. The calculated 
charging E. M. F. must therefore be at least 2:3 volta. 


FART V, — CONSIDERATION OF OTHER SUGGESTED CAUSES OF THE 
VARIATION or E. M. F. 


As other causes have been suggested for the changes in E. M. F., 
it is desirable to consider how far they are in accordance with the 
known facts of the case. It is evidently possible that the phenomena 
may be due to a number of causes co-operating. 

1. It might be supposed that the reduction of the E.M.F. in 
discharge is determined by the relative amount of lead peroxide, 
which is destroyed or covered over with sulphate of lead. This 
is absolutely disproved by the experiments of Prof. Ayrton and 
his colleagues, which are el represented in Figs. 1 and 2, 
piren on p. 661, vol. xix. of the Journal of Electrical Engineers, 

t will there be seen, from the determinations of the eee 
of PbO, found on pluge removed, thal the formation of the PbO, 
in charging, and the decomposition of it in discharging, is a fairly 
regular and continuous action. It gives no indication of the 
rapid changes at the commencement and termination of charging 
and discharging; while during the intermediate period, when 
there is little change of the E.M.F. for many hours, the rate 
of variation in composition is steady. This is indicated, as far 
as the discharge is concerned, by the dotted line in our Fig. 4, 
which is reproduced from the paper by Messrs, Ayrton, Lamb, 
Smith, and Woods. (See also remarks on Mr. Crompton’s experi- 
menta, ante.) 

2. Planté considered that the exceedingly high E.M.F. observed 
for the first few minutes on Joining up a completely-formed cell, 
immediately after its removal from the charging circuit, was due 
to the gaseous hydrogen found on the Pb plate. Gladstone and 
Tribe, f while considering that this was possible, drew attention 
rather to the hydrogen occluded by the lead as a ible cause, 
but stated at the same time that this occluded hydrogen was 
exceedingly small in quantity. Frankland showed by a totally 
different process that it was practically ni. But hydrogen on ono 
plate and oxygen on the other would not, under the conditions, 


* Journal, Inst, Elec. Engineers, vol. xix., pp. 691, 692. 
t ‘‘ Chemistry of Secondary Batts., p. 48. 


THE ELECTRICAL ENGINEER, MAY 27, 1892. 


525 


8 e as much as two volts, and this — ä — is therefore - 


|i 

lanté observed Aes a small quantity of lead xide 
is gto on the Pb plate during discharge; and di stone 
eu ELE ME this a reason for the state of elec 


roached before the e on the Pb 
And also for the fact that. partly dise 
accumulators give an current after re (Chem. of 
Sec. Bat p. 27, 23) The last action is attributed to the 
extreme rapidity with which the lead peroxide formed on the Pb 
plate must be destroyed by local action. Mr. Robertson has 
recently added to this the observation that the formation of 
xide of lead on the Pb plate does not take place till the 
M. F. has fallen much below the normal value.“ 
We have already attributed the resuscitation of the E. M.F. on 
repose to the inflow of the stronger acid to the acting surfaces of 
the a tes, but we must look upon this formation of 


ilibrium bein 
is 4 d 


pla 
peroxide of lead, where it does occur, — contributing both to the 


reduction of E. M. F. and its resuscitatio 

4, Presence of some Form of * Active Oxygen.” It is well known 
that electrolysed sulphuric acid contains some Were dioxide, 
which is probably due to the decomposition of phuric acid 
P water. Gladstone and Tribe showed that the 8 of 
hyd rogen dioxide in a cell must Me te Tec eu e of lead—an 

rvation confirmed by Robertson ( yes Royal, Society, 
voli i., p. 107). Last June, Y both Mr. Robertson an SITE rale 
communicated pa to the Ro vir aer d in which they attac 

ce 


great weight to peroxides in the electrolyte, as 
causin ose of effi ency. As only abstracts wt these ned ie are 
publ t as yet, we cannot enter into an ticisms of their 


experiments, Mr. Robertson, however, in a cart to the Society 
of Arts (Journal, Society of Arte, xl., p. 44), states that the '' varia- 
tions in E, M.F. ap to depend on which plate h dioxide 
is found at. When t at the | plate it causes a rise, 
but when diffused through the acid and present at the lead plate, 
it causes a lowering of the E.M F." We therefore made several 
experimenta with the addition of hydrogen dioxide (both 3 
and carefully purified from hydrochloric acid.) Our arrangements 
admitted of adding the hyd " dioxidetothe electrolyte surround- 
ing either the peroxide or the plate. Some of the determinations 
of E.M.F. were made by a —— and others — Je ae ry all 8t 
current through an astatic galvanometer in m 
sistance, We generally obtained a alight reduction ction tabout 0°02 of a 


volt), but only what might be fairly attributed to the dilution of | 


the sulphuric acid. It was still po some other form of 
“ active oxygen” might accomplish what hy dioxide had 
failed to do; and in order to determine w ese peroxidised 
products of electrolysis have really a i iran effect a at the cathode 
and anode, we completed the charging of a pair of plates in a 
divided cell filled with 20 per cent. acid, and found that the 
** peroxides,” or ‘‘ active oxygen,’ ' existed only round the PbO, 
plate. We then reversed the plates in the compartments, so that 
the Pb plate stood in the liquid containing the des (H,0,, 
persulphuric acid, etc.). One minute after n ping the charging 
current, and immediately before the reversal plates in the 
cell, the E. M. F. was 2° 185 volte. After the . "r the plates, 
the E. M. F. was measured by potentiometer at intervals, the resulte 
being given in the following table : 


Time after reversal of plates. 


Minutes. E. M. F. in volts, 
AMAA 2:163 
6 2-081 
8 20078 
10 2:066 
12 2:063 
15 2:055 
22 2044 
45 2031 


There was evidently’ here no unusual fall in the E. M. F. The 


figures are embodied in the dotted curve of Fig. 1, = on 
comparing it with the fall for 18'5 per cent. they will be 
found so similar as to &how that peroxidised compounds uad 
the Pb plate had no visible effect. In each case the voltage 
evidently fell very slowly to a uniform value, and that value agrees 
very fairly with what we find for a 20 per cent, acid in Fig. 3. 
Through the kindness of Dr. H. Marshall, we were able to test the 
effect of ad some persulphate of potassium to the sulphuric 
acid in a cell about the PbO, plate, but without visible effect on 
the E.M.F. As far, therefore, as our own experiments are con- 
cerned, the E. M. F. appears to depend on the acid strength of the 
electrol , ànd not on the existence or the position of any 
peroxid 1 bodies dissolved in it. 


ADDENDUM. 
Although we did not undertake this investigation with i 


object of improving T — is one i 
we should like to make—i,¢., D ehe sion 
as pe ate as possible. We See the that this — — more and 


more the practice among those who make accumulators, and the 
revious considerations furnish three reasons for such a procedure, 


tis well known that the accumulation of stronger acid at the | 
qd ED of a cell during ita working is disadvantageous. This is 


eved to create differences of current density in different parts 
, and we have shown sn on each of th plates qui toms 
nces of fairly large value on each of the plates, thus 


1 report to Prof. , ete., Journal Institute 
Electrical Engineers, vol xix., pp. 6; j5. 


ofthe 


produis loni acid and i the ncn of lead sulphate, oe 
inequality would be diminished if the diffusion of the acid could 

oted, The fall of E.M,F. at the Hom of discharge leaves 

fraction of the effective material not acted upon. This is 
ata y due to the weakness of the acid ngainst t e plates on 
account of the interstices being &» much ; and it would be 
counteracted to a — petion if the difusion could be 
increased. When a cell has disch at below 1'8 volts, 
there occurs the destructive perro “scaling.” We are 
disposed to attribute this to abnormal chemical action arising from 
the very weak acid, and, if this be true, increased diffusion would 
in this cage also act as a remedy. Such increased diffusion ee 
be obtained either by agitation or by heating, and we thought i 
interesting to y the effect of higher temperature on the output of 
our small cell. The following — Fig. 8, exhibits the results of 
one experiment: 


TR 


The discharge curves at the higher ures generally 
showed a output some 20 BO per cunt than those at the 
lower. But it is p that the hig temperature would 
FF... Py eeng epi iaia 2 echo 


lead. This might be met by a reduction in the 
of acid, but we havo not tested at at what tem re and with w 
advantage is at a maximum, 
"mm electricians will doubtless be able to make Sher useful 
applications of our conclusion that the changes of E.M.F. in a 
battery depend on the strength of the acid that is against 
shane working su of the plates. 


METROPOLITAN ELECTRIC AND CABLE RAILWAYS. 


— ͥ 


The poe d is the report from the Joint Select Com- 
mittee of the House of Lords and House of Commons on 
sha; alogia and cable railways (metropolis), issued on the 
23rd inst. 


I. The committee have met and have considered the n 
referred to them, and have taken evidence submitted to them cu 


and other as well as that of re tatives of the 

€—— County C , of the p Rom of the 88 y of Lae 

0 e agent 8 ortman's Marylebone 
e, and of the Bond ot Trade 

2. rail schemes that have been referred for their con- 

sideration are —viz., the Great Northern and City 


following 
Railway, the Central London — the City and South London 
Railway, the Waterloo and City — the Baker-street and 
big wien c oae and the Hampstead, St. Pancras, and Charing 
ross ways. 
5 The committee desire, in their report, to deal separately with 
4. The main obj reat orere and City Railway. 
‘The main objects of Uis Hearne, Woo SEPSA toe SO aie 
the grea passenger traffic 
ae laa, and: fh | it a new and direct access to 
0 
5. y xe to the committee that there can be no reason 
why this scheme would not be considered by committees in 
6. - Further, th the committees are convinced tbat direct communi- 
cation through London for the main railway lines north and south 
of the Thames, whether for the convenience of their are hg 
their suburban passenger traffic, would be of 5 LM 
And they cannot doubt that the growing needs of those 
sooner or later, lead to the construction of one or more of such 
communications. 
the proposed new lines, with the 


7. But eril ri conce à 
ean be Hur dir Nacthorn and City Railway, appear 


8. They are n wn passenger traffic 
along the chief th thoroughfares, to provide for the natural expansion 
of London, and to check th of our metropolitan popu 
lation by facilitating cheap 5 outwards to a circum- 
ference tends constantly to recede. 

9. More such lines of communication are 


| intended and adapted to meet are of a different c 
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11, It does not appear to the committee. with regard to any of 
these lines, that their construction would prevent that of other 
lines which the necessities of London may from time to time 
require, and they see no reason, therefore, for advising the post- 
R of the consideration, in ordinary course, of any of these 
12, With regard to the question whether underground railways 
worked by electricity or cable traction are calculated to afford 
sufficient accommodation for the present and future probable 
tratiic, the committee report that the evidence submitted to them 


was conclusively in favour of the sufficiency and the special | 


adaptability of electricity as a motive power for the proposed 
underground tubular railways, whilst the method of cable traction 
appears also to be of recognised utility, especially in the case of 
— adient linea, 

sidered as an instalment of more complete accommodation 
necessary to meet the constantly increasing needs of London. 

14. As to the terms and conditions under which the subsoil 
should be appropriated, the committee report that in the case of 
private property, not under the public streets, it appears to them 
to be desirable that the companies should be allowed to acquire a 
wayleave, instead of purchasing the freehold of the land, subject 
to the terms of the Lands Clauses Acts as to compensation. 

15. In the case of public streets the committee think it 
expedient that the companies should be empowered to pass under 
the streets at sufficient depth without payment of compensation 
for the wayleave. In consideration of wink free passage the com- 
mittee advise that the companies should be put under obligation 
to furnish an adequate number of cheap and convenient trains. 

16. The evidence submitted to the committee on the question of 
the diameter of the underground tubes containing the railways, 
has been distinctly in favour of a minimum diameter of 11 ft. Gin. 

17. The committee have directed the minutes of evidence taken 
before them, together with an appendix, to be reported. 


THE FIRE AT SCOTT’S SUPPER ROOMS. 


Last Friday at the inquest on the fire at Scott's Supper Rooms, 
Coventry-street, Haymarket, Mr. Edward Carstensen Segundo, 
A.M.I.C.E., of 28, Victoria-street, Westminster, said he was a 
consulting electrical engineer, and that, under the coroner's 
instructions, he visited the premises, 18 and 19, Coventry-street, 
W., on Monday last. Inthe house No.18 there was not very much to 
be observed of the electric lighting, for the reason that the ravages 
of the fire had destroyed all traces of the manner in which the 
wiring had been carried out, but there seemed to him but little 
doubt that the fire originated in that house, on the ground floor. 
He had reason to think there was a possibility of the fire having 
originated at the ap a the staircase leading down from the 

round floor to the lavatory below. At that point the electric 
ght maine for a distance of about lOft. or IIft. 
ongside the gas main. For about 3ft. the pipe would touch 
the casing which enveloped the main wires, and for the remainder 
ot the distance the pipes would be about Zin. from the casi Of 
course the pipe might have been bent during the fire and come 
into contact with the casing. It was absolutely impossible to say 
that the fire originated through a leak, but he held that it was 


ible for it to have originated through a leak going to | 


quite ro 
earth from the maine through the gas-pipe, because the circuit 
supplying the electric light ran down there. It was a question 


whether that would be sufficient to cause a fire, but he had on | 


more than one occasion himself seen a casing enveloping wires 
charred by a similar leak, also on an alternate-current circuit, 
He was therefore led to the belief that the possibility of its 
having caused this fire was not remote. From what he 
observed he thought it very possible that the fire originated near 
that place. He was influenced in his conclusion by the fact that 
the manager reported to him that on several occasions he had had 
to execute repairs to the wiring on account of the ravages of rata 
and mice, Hedid not think there was anything in the installation 
itself so seriously bad as to leave room for any charge of reprehen- 
sible neglect on the part of those whose duty it was to carry it 


out, but sufficient care, perhaps, had not always been taken to | 


avoid metal pipes, a very important point in laying wires, espe- 
cially on alternate circuits. Although the ne was of 
a very fair character he thought it should have been done 
more heavily, particularly the mains which carried the 
wires near the gas-pipes. It was extremely unwise to 
systematically conceal wires behind panels, under floors, 
or in plaster. These mains were so concealed, and the 
gas-pipes plastered over. He understood that the building 
was insured in the Phwnix office, but he was sure that their 
inspector would not have tolerated the position of the wires if he 
hel hoon their proximity to the gus pipes. Owing to the syste- 
matic way in which wires were concealed, there were no means of 
judging of the danger of the work. Supposing the fire to have 
originated through a leakage, the accident could have been 
avoided had the installation been subjected to an intelligent test 
from time to time. Had the wires in the first instance been 
designed so as to facilitate examinations and repair, any leak could 
have been discovered, localised, and remedied. His conclusion 
was that it waa possible, and he would say probable, that the 
fire was caused by a leak in the electric wiring, more 
— A if rats and mice had been gnawing atthe casing. It 
seem 


he proposed routes 1 to be fairly satisfactory, eon- | 
the 


that the Council provide and fix the lemipposte and the lanterns ; 
B 


to be possible to put into a house an electric installation 


which might be of the greatest: possible danger, and it was to be 
tted that there wore no set rules for the performance of the 

work. The danger of fire from an installation of the electric light 
appeared to be greater than in the case of an escape of gas, there 
being no smell. This was a matter which was well deservin 
public attention, as the electric light was being eo largely used. 

The jury, after some deliberation, returned a verdict to the 
effect that the boys died from suffocation, and that the cause of 
the fire was unknown. They added that they considered the fire- 
men and police to have done their utmost at the fire, and to be 
deserving of praise. T'he Times. 


EXETER. 


REPORT OF CITY SURVEYOR ON ELECTRIC LIGHTING. 


City Surveyor's Office, Exeter, 8th May, 1892. 
Exvectric LicuTine. 

Gentlemen, As instructed by your resolution of the 13th ult., I 
have the honour to submit the following report on the li ey of 
the streeta by the electric light—enumerating each section of it 
according to that on the agenda-paper of the Council meeting of 
the same date, 2 

1, The area comprised in the second schedule of the provisional 
order for Exeter includes: That part of New North-road between 
Longbrook-street and the railway bridge, London Inn-square, 
Sidwell-street, High-street, Fore-street, New Bridge-street, Bed- 
ford.street, Bedford-circus, Queen-street, Gandy-street, Martin'a- 
lane, South-street, North-street, and Paris-street. The number of 
gas lamps within this area, exclusive of thos in courts or side 
streets, is 127, made up of nine large and 118 small lamps; this 
is the number strictly within the compulsory area, and does not 
include the lamps that would be displaced were the area lighted 
by the electric light. The total inclusive cost of the gas lighting 

the area is as follows : 

118 5ft. lamps at 73 . "——ÜÁ 0 14 0 


8 large lamps at 20 Is. Sd0e . 
l large lamp at 2488. Sd. . . . 


£523 16 0 


This sum does not allow of a comparison between cost of the two 
systems to be made, and for that purpose I went over the area 
and noted the number of gas lamps that could be dispensed with 
were the area lighted by electricity ; the number that could be 
dispensed with is 182, including nine large lamps, the annual cost 
of which is— 


173 at TBR. ........ má e t e i „ £631 9 0 
Bab 90)s, Bd»^.cc.o.snsesssnsuos ee e e 80 13 4 

1 at 248a. Sd... BHEBBERBSBSSSBSSSBSEBSSESBHSTETENMYTNE á.cb5:mHim 4x 12 8 8 
£724 11 0 


This sum is the annual cost of the lamps within and surrounding 
the compulsory area, which could be extinguished were the area 
installed with the electric light. It may be as well to explain here 
ny lay on the gas, prov ir a 


the gas com and keep in re 


vernor and burner, light, extinguish, clean, keep in repair the 
nterns, and paint the lampposts, their charges being : 
GR ooi Terri eren — RI ERE . £2 18 11 
Lighting, cleaning, and extinguishing .. ......... 011 3 
Painting aod . M, AE & 
Repairing governors ........... MAENE Ei a E rims 0 0 6 
£313 0 


They are paid a further sum of 3s, 6d, for each new governor. I 
am of opinion that an annual charge for repairing governors is 
unnecessary. 

2. To light the compulsory area according to the plan submitted 
herewith will redu 56 arc lampe of 1,200 c.p. nominal each, The 
distance aparb of these ome am is taken as the maximum at present 
for gas lamps—viz., 75 8. There was an expression of opinion 
given at the meeting of the Council, which, I think, was generally 
agreed to, that if the whole area could not be lighted, the main 
streeta and open places might. I have prepared a second plan 
showing the pro positions of 32 arc lamps from St. Ann's to 
Exe Bridge and from High-street to the Obelisk, Queen-street. 

3. The estimate of the first cost of lighting the area is based on 
the supposition that the energy is obtained from the Exeter Electric 


| Lighting Company, and no item is included for conductors. 


d o erected ab EI ne sore mra £840 0 0 
56 lamps at £15........... eene nnn 840 0 0 
£1,680 0 0 


The estimate for installing 32 lamps, as shown on plan No, 2, 
would be as follows : 


32 lampposts at £15... ........ . . is ae aes £480 0 0 
Jo p opi, Tum 


£960 0 0 
4. I have obtained tenders from the Exeter Electric Lighting 
ACQUE , but find that at present they are not in a parran to 
supply electricity to more than 32 arc lamps, or would prefer for 


the present to tender only for the smaller number of lamps, The 
two tenders from them are submitted herewith : 
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. , Tender No. 1.—For lighting by electricity certain streets within 
the Exeter Electric Light Company's, Limited, compulsory area: 
The Council to provide and maintain the necessary lamps and 
posts, with brackets and globes. 'The company to provide all 
necessary cables, machinery sufficient for supplying electricity to 
32 are lamps, distributed over the following places: Sidwell- 
street, Eastgate, London Inn-square, High-street, Bedford-street, 
Bedford.cireus, Queen-street, Fore street, Gandy-street, New 
Bridge-street. The lamps of the Thomson-Houston type, and 
each of 1,200 nominal candle-power, and p in positions 
approved by the city surveyor. The lamps to be burning an 
average of nine hours per night. A contract to be entered into 
for a period of seven years. Price, £22. 10s. per lamp per annum. 

Tender No. 2.—For lighting by electricity certain streets within 
the Exeter Electric Light Company's, Limited, compulsory area : 
The Council to provide and maintain the necessary posts and 
brackets; the company providing all necessary lamps, globes, 
cables, and machinery sufficient for supplying electricity to 32 
arc lampe, distributed over the following places: Sidwell-street, 
Eastgate, London Inn-square, High-street, Bedford-street, Bed. 
ferd-circus, Queen-street, Fore-street, Gandy-street, New Bridge- 
street. The lamps of the Thomson-Houston type, and each of 
1,200 nominal candle-power, and placed in positions approved 
by the city surveyor. The lamps to be burning an average of nine 
hours per night. A contract to be entered into for a period of 
seven years. Price, £24 per lamp per annum. 

In No. 1 the price per lamp per annum is £22. 10s, In No, 2 
the price is £24. At this rate the annual cost of installing the 
whole area would be— 

Interest on outlay £1,680 at 4 per cent. 


Interest on outlay of lamps £840, 6 per cent, 
56 lamps, at £22. 108, ...... sesse KA Re 


£66 4 0 
50 8 0 
1,260 0 0 


£1,377 12 0 


Aocording to the second estimate the annual cost would be the 
same, The present cost of the lanpa that would be displaced is, 
as already stated, £724. IIs., so that the cost of the electric 
lighting throughout the whole area, according to plan No. 1, is 
about double that of the present gas lightiag, but there is no 
comparison between the efficiency fi the two lights. To light the 
main streets and open places the annual cost would be— 


Interest on outlay at 4 per cent.. £19 4 0 
Interest for lampe, 6 per cent.. 28 16 0 
Ja lamps at £22, 100 . 6 7 720 0 0 

£708 0 0 


By tender No. 2 the amount will be £787. 48, The number of gas 
lamps that would be displaced by this number of arc lampa is 127, 
the annual cost of which is £517. 7s. 4d. If you would be satisfied 
with the present posts, which are of the type ordinarily used, the 
cost 5 5 be reduced by £160, or £5 per post. 

9. When the streeta are to be opened up for laying the electric 
conductors underground, it would be advisable to lay down the 
cable for the arc street lighting at the same time. If the Council 
decide, iu a few years’ time, that the lighting of the main streets 
is not satisfactorily done by gas, and adopt the electric light, the 
extra cost of breaking up the streets to lay the necessary cables 
will be an item in the annual expense. I do not see much prospect 
of a reduction in the cost of electric lighting. It will vary in 
different localities according to the price of fuel, and also as to 
whether the first inception of the central stations provided for 
economical machinery, but I think before long communities will 
adopt it even at the increased cost over gas. The recent improve- 
mentainelectrical machinery have been mostly in mechanical details. 
The dynamo has not had to go through the slow evolution or the 
trial and error that has brought the steam engine to its present 
piteh of presume ; the principles involved were soon understood, 
and machines recently constructed are about as perfect as we may 
hope ever to find them. If the posts already erected in the streets 
are accepted, it would reduce the first cost considerably ; and, as 
already stated, they are of the type usually adopted, with the 
exception of a slightly more ornamental cast-iron basis—when 
stripped of the wires and cross-arms, and fitted with ornamental 
lamp brackets, they would not look so objectionable as they do at 
present. I find that the Exeter Electric Lighting Company are 
now waiting the decision of the Council to begin to lay their cables 
for parece lighting underground. 

That an increase in the illumination of the main thoroughfares 
is desirable is, I think, admitted ; and, whether the streets are 
lighted by gaa or electricity, there is evidently a demand for more 
light. —Y our obedient servant, Dean CAMERON. 


COMPANIES’ MEETINGS. 


ELMORE’S FRENCH PATENT COPPER DEPOSITING 
COMPANY, LIMITED. 


An extraordinary general meeting of this Company waa held on 
the 21st inst, at the City Terminus Hotel, Major Charles Jones in 
the chair, to consider the confirmation, as a special resolution, of 
the resolution that was passed on the 22nd ult. for increasing the 
capital of the Company to £400,000, by the creation of 100,000 new 
shares of £2 cach, entitled to priority on a distribution of assets, 
and "entitled, out of the profits available for distribution in each 
year, to a preferential dividend of 10 per cent. and to a further 


dividend of 5 per cent. after a dividend of 15 per cent. has been 
paid on the existing shares.” 

The Chairman stated that very good reports had been received 
from France, where everything in connection with the Company’s 
affairs was progressing well. Trial orders had been sent in from a 
large number of houses, including some of the best firms in France, 
and the orders were now being executed. He concluded by pro- 


| posing the confirmation of the resolution, 


Sir James Mackenzie seconded the motion. 

In angwer to questions, the Chairman stated that they had any 
been able gradually to bring the tanks into operation, M. Secré- 
tan's report at the last meeting was correct—that there were 80 
tanks, turning out about 100 tubesa day, at work. The output 
was perhaps now a little better than it was then; but the actual 
make of tubes for sale had not increased very materially, as they 
had been occupying some of the tanks, which would otherwise 
have been making tubes for sale, in coating mandrels with copper, 
and in making duplicate mandrels, so that they might be in a 
position to go on steadily with the work, and not have to stop the 
tanks while waiting for mandrels. They were turning out about 
nine to ten tons a week, and they would go on increasing this 
output. The factory was erected to produce, ultimately, 
80 tons a week. M. Secretan was pushing on as fast 
as he could, but he did not want to push on too fast, and 
make things badly. The secretary would be glad to give ay 
shareholder information at the offices respecting the returns whic 
were received periodically from France. The amount of pue 
ence capital they had allotted was between £24,000 and £25,000, 
and the Board were in addition making arrangements, under 
certain conditions, which they saw no difficulty in fulfilling, for 
placing another £40,000. The amount they had taken power to 
issue was to pay for the extra expenses of the factory, and to 
provide working capital to goon with. They had power to borrow 
money up to half the capital, and the Directors had exercised their 
authority in the interests of the shareholders. He could not state 
when they would be turning out 300 tons a month. 

The resolution was then put to the meeting and confirmed. 


NEW COMPANIES REGISTERED. 


Cambridge Electric Supply Company, Limited,— Registered 
by E, Flux, Leadbitter, and Paterson, 144, Leadenhall-street, E C., 
with a capital of £50,000 in £10 shares. Object: to acquire the 
powers, duties, and liabilities granted to and imposed upon the 
mayor, aldermen, and burgesses of the borough of Cambridge, by 
the Cambridge Electric Lighting Order, 1890, and to carry on 
business as electrical engineers and contractors for the supply of 
electricity for lighting, transmission of power, and other purposes, 
whether public or private, etc. The first subscribers are: 


Sir B. C. Browne, Westacres, Neweastle-on- Tyne OE PET. 
J. B. Simpson, Hedgefield House, Blaydon-on-Tyne .... ........ 
Hon. C. A. Parsons, Heaton Works, Newcastle-on-Tyne ....... 
W. Bond, 3, Brookside, Cambridge - 
G. B. Finch, I, St. Peter's-terrace, Cambridge B detent 
G. Whitmore, 4, Salisbury-villas, Cambridge 
W. 8. Melsome, Queen's College, Cambridge . 

W, R. Lamb, The Hall, Ryton-on-Tyne .... 
H. C, Harvey, 57, Westgate-road, — Tyne T MP. 
There shall not be less than three nor more than seven directors, 
The first are the first six signatories to the memorandum of 
association. Qualification, £250. Remuneration to be determined 
by the Company in general meeting. 


Electricity Supply Corporation, Limited.—This Company 
offers for subscription £100,000 in shares of £5 each, and £70,000 
in 5 per cent. debentures, redeemable at par in 1900. The Com- 
pauy was incorporated on June 12, 1889, for the purpose of 
obtaining a provisional order for the supply of electric light and 
power within the parish of St. Martin, in-the-Pields. It is stated 
in the prospectus that the Company is already supplying 22,000 
8-c.p. lamps. The existing plant is capable of supplying the 

uisite current for 40,000 lamps hung, and, with asmall addition 
of boiler power, is equal to supplying 60,000 8-candle rea hung. 
The proceeds of the present issue will be applied in discharge of 
the present debenture and other debts of the Company, which 
include moneys advanced by Messrs. Gatti and sums payable 
under agreements with them in respect of rights over their pro- 
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| perties in the neighbourhood, and about £20,000 will be left for 
working capital. 


R. C. Cutting, Douglass, and Co., Limited.— Registered by 
G. J. B. Porter, Wardrobe-chambers, Doctors'-commons, with a 
capital of £20,000 in £5 shares, Object: to acquire the under- 
taking of lightning-conductor manufacturers and electrical engi- 
neers, now carried on by R. C. Cutting, Douglass, and Co., of 
Doetors'-common, and to carry on the said business in all its 
branches, Most of the regulations contained in Table A apply. 


—— 
BUSINESS NOTES. 


—— 


Western and Brazilian Telegraph Company,—The receipts 
for the past week, after deducting 17 per cent. payable to the 
London Platino-Brazilian Company, were £2,803. 

City and South London Railway.—The receipts for the week 
ending May 22 wero £707, against £768 for the same period of 
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last year, or a decrease of £1. The total receipts to date from 
January 1, 1892, show an increase of £1,321, as compared with 
last year. 

Islington and General Electric Supply.—As we surmised in 
our leader of last week, the prospectus for this Company is now 
issued. The share capital is £250,000 in 50,000 shares of £5 each, 
and of these 45,000 are now offered to the public. The Board is an 
5 strong one, consisting of Sir F. A. Abel, E. W. 

d, Major-General A. Ellis, Sir R. Pollock, and R. W. 
Wallace, with Prof. A. B. W. Kennedy and Mr. V. B. D. Cooper as 
engineers, and Mr. G. Kapp as consulting electrician. The vir 
is Mr. R. McA. Inglis, and the offices 5, Victoria-street, S. W. 
The prospectus outlines the work and prospects of the Company, 
and tabulates information concerning balf-a ozen other companies. 
Messrs. J. E. H. Gordon and Co. have contracted for certain work 
at Islington, and in due course tenders will be required for 
Camberwell. The present issue provides money for two Islington 
stations, and leaves a good reserve for subsequent issue if required. 
Our views in regard to this Company were set forth somewhat fully 
last week, and with such fair prospects we do not doubt that the 
Company will meet with the success it desires. 


PROVISIONAL PATENTS, 1892. 


May 16. 


. Automatic electric masthead and side light indicator. 
Edward Joseph Bonner Lowdon, 41, Reform-street, 
Dundee. 

Improvement in apparatus for indicating eleotrically 
words, numbers, places, or other terms Herbert 
Hampton Hall, 5, Marlborough-road, Liscard, Cheshire. 

. Improvement in multiple commutator apparatus for 
telephonic installations with metallic circuits of the 
system Berthon. Charles Denton Abel, 28, Southampton- 
buildings, Chancery-lane, London. [Société Générale dee 
Téléphones (Reseaux Telephoniques et Constructions Elec- 
triques), France.] (Complete specification.) 


May 17. 


Electrically-heated matrix press. Willis Mitchell, 36, 
Chancery-lane, London. (Complete specification. ) 

Improvements in or connected with anodes for the 
electrolytic decomposition or formation of chemical 
compounds. Alfred Henneton, Temple-chambers, London. 
(Complete specification.) 

Improvements in the mode of and apparatus for the 
transmission of currents through conduits for the pro- 
pulsion electrically of railway cars, eto. John Walter 
Grantland, 323, High Holborn, London. (Complete 
specification.) 

Improvements in electric connectors for current con- 
verters. George Dexter Burton, 45, Southampton- 
buildings, Chancery-lane, London. (Complete specifica- 
tion.) 

Apparatus for the production by electrolysis of chlorine 
and alkalies. Carl Kellner, 46, Linooln’s-inn- fields, 
London. 

Process for the separation of the alkali obtained by 
electrolytical decomposition of halogen compounds 
from the electrolyte which has not been decomposed. 
Carl Kellner, 46, Lincoln’s-inn-fields, London. 

Improvements in apparatus for distributing electric 
currents for heating purposes. George Dexter Burton, 
45, Southampton-buildings, Chancery-lane, London. 
(Complete specification. ) 

Improvements in and relating to electric metal-working 
apparatus. George Dexter Burton, 45, Southampton. 
tos) m Chancery-lane, London. (Complete specifica- 
tion. 

Improvements in and relating to electric motors. 
Robert Lundell and Edward Hibberd Johnson, 45, South- 
ampton-buildings, Chancery-lane, London. (Complete 
specification. ) 

Improvements relating to the heating and working of 
metal bars by electricity. George Dexter Burton, 45, 
Southampton-buildings, Chancery-lane, London. (Com- 
plete specification. ) 
Improvements in mechanism 


9300. 
9319. 


9331. 


9343. 


9346. 


9347. 


9356. 


9362. 


9365. 


9379. 


9380. for converting electric 


currents, and in the method of applying the same to the. 


working of metals. George Dexter Burton, 45, South- 
ampton-buildings, Chancery-lane, London. (Complete 


specification. ) 
oi May 18. 


. Improvements.in electromagnots for organs and for 
other suitable purposes. James Jepson Binns, 8, 
Quality-court, Chancery-lane, London. (Complete specifi- 
cation. ) 

Improvements in electrical switches. Alexander William 
Stewart, 115, St. Vincent-street, Glasgow. 

Improvements applicable to electric bells and other 
instruments. Woodhouse and Rawson United, Limited, 
88, Queen Victoria-street, London, (Richard Varley, 
United States.) 


9450. 


9435. Electric gong. Henry Nehmer, 4, Grafton · street, Gower- 
street, London. . 

Improvements in electric pushes. Henry Harris Lake, 
45, Southampton-buildings, Chancery-lane, London. (Carl 
Jörns, Germany.) (Complete specification.) 


May 19. 


Improvements in switehes and crossings for the trolley 
wires in the overhead system of electric traction. 
Alfred Dickinson, The Tramways Depót, Darlaston. 

Improvements in telephones. Sir Charles Stewart Forbes, 
Bart., 21, Finsbury-pavement, London. . 

Improvements in eleotrio switches. John Macintosh 
Mackay Munro and James McFarlane, 154, St. Vincent- 
street, Glasgow. 

Improvements in ammeters and voltmeters. J ohn 
Perry and Charles Edward Holland, 4, Redington-road, 
Hampstead, London. 

Improvements in systems of electric tion. 
Herbert John Allison, 52, Chancery-lane, London. 
(Cyprien Odillon Mailloux, United States.) 

An improved electric accumulator or secondary battery. 
Friedrich Schmalhaus, 433, Strand, London. (Complete 
specification. ) 

9559. A new or improved electrical sounding apparatus. 
Arthur John Thomas, 76, Chancery-lane, London. 

Improvements in electric percussive tools. Llewelyn 
Birchall Atkinson, 1, Queen Victoria-street, London. 

Improvements in or connected with electric batteries. 
Charles Percy Shrewsbury and John Laskey Dobell, 57, 
Chancery-lane, London. 


May 20. 

31134. Improved means for conveying currents of high tension 
and in applianoes used for this purpose. Sebastian 
Ziani de Ferranti, 24, Southampton-buildings, Chancery- 
lane, London. (Date claimed under Patents kule 19, 
17th February, 1892.) 

Improvements in dynamo-electrio machines. 

Lowrie, 433, Strand, London. 

9613. Improvements in or relating to the method of maintain- 
ing or regulating the potential in olectrio current 
circuits. William Lowrie, 433, Strand, London. 

9623. Improvements in electric batteries. Jean Vernhet, 323, 
High Holborn, London. 

May 21. 

9678. Improvements in electricity distribution. William 
Burgess Edgar and John Macintosh Mackay Munro, 154, 
St. Vincent-street, Glasgow. 


9470. 


9486. 


9496. 
9500. 


9515. 


9536. 


9541. 


9566. 
9569. 


9612. William 


SPECIFICATIONS PUBLISHED. 


1891. 


8009. Electric call apparatus. Poore. 
8874. Telephones and electric bells. Bennett and Hides. 
9048. PANA road vehicles electrically. Cogan and 
others. 
9887. Microphonic or telephonic transmitters. Collier. 
10832. Electrical transformers. Woodhouse and Rawson 
United, Limited. (Preschlin.) 
Hauling electric, etc., cables. Voysey. 
Electric accumulators. Rousseau. 
Dynamo-electric machines, eto. Callendar. 
Electrical mains. Johnson and Phillips. 
Thermo-electric batteries. Giraud. 
Telephone transmitters. Radcliffe and Spagnoletti. 
Electrical signalling. Watts. 
1892. 
4244. Ships’ telegraphs. Endall. 
6050. Electric conductors, Thompson. (Williams.) 
6083. Incandescent electric lamps. Smith. 


10877. 
11004. 
11016. 
11048. 
11060. 
11157. 
22657. 


COMPANIES’ STOCK AND SHARE LIST. 


Prica 
Name Paid. Wednes 
TCR = T day 
Brosh ...... — 34 
I!; E — 2 
Indis Rubber, Gutta Percha & Telegraph Co. lU | 204 
House - to- Houaaei U ã eos 5 51 
Metropolitan Electric Suppli — | 4 
London Electric Supplfß)))) tess | 5 
Siet, HUI WEE epatis 34 | 44 
!! ⁵˙iꝛꝛii dweshasaensseudurstecanens | — 8 
National Telepaſoͤrr enen 5 | 4$ 
Electric Construction | 1 64 
Westminster Eleotria ü 4 «6 65 


Liverpool Electric Supply 
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NOTES. 


The New Telephone Company have now over 2,800 
supporters on their lists. 


Ancient and Modern is the title given to the City 
lighting—gas and electric. 

Appointment.—aA second assistant to the lecturers at 
the Royal Artillery College is to be appointed—22nd inst. 


Bristol.—Tenders for condensers, pumps, and pipes 
ab Bristol are invited, as will be seen by the advertisement. 


Weybridge.—The Board of Trade have been asked 
to extend the time for lighting Weybridge for another 
three months. 


Hanley.—The tenders for the central station plant for 
Hanley are to be sent in to Mr. Arthur Challinor, town 
elerk, by the 20th inst. 


Chiswiok.—No decision has yet been come to by the 
Chiswick Local Board with reference to the transfer of 
their electric lighting powers. 

Dundee.—The Dundee Gas Commissioners opened the 
tenders for electric station plant on Wednesday. Most of 
the large firms have tendered. 


Fulham.—The Board of Trade has informed the soli- 


citor to the Fulham Vestry that the West London electric 
lighting order will not be proceeded with. 


Oxford.—The formal opening of the Oxford central 
station is to take place on Saturday, June 18, when the 
current will be switched on by the Mayor. 


Bacup.—A large meeting of the Bacup ratepayers 
have passed a resolution unanimously that the steps for the 
introduction of electric lighting should be accelerated. 


The Lato P. Willans.—In our obituary note last 
week, Wednesday was inadvertently mentioned as the day 
of the accident to Mr. Willans, when it should have been 
Monday. 


Brussels,— We learn from an authoritative source that 
no absolute decision has yet been formally made with 
reference to the proposed central electric station for 
Brussels. 


Worcester.—The Worcester and the Midland Tramway 
Companies are arranging an amalgamation. The occasion 
might not be unfavourable for consideration of the question 
of electric traction. 


Huddersfield.—The tender of the Bradford branch 
of Messrs. Woodhouse and Rawson United, Limited, for 
wiring and fitting the borough surveyor's office at Hudders- 
field has been accepted. 


Niagara.—The option of utilising the Niagara Falls for 
electric transmission granted to Ferranti has been made 
over to a company, who will probably execute the scheme 
suggested with Ferranti apparatus. 


Ferranti Meters.—The Ferranti meter has been pro- 
visionally sanctioned by the Board of Trade, and Messrs, 
Ferranti have already received over £3,000 worth of orders 
for these meters from supply companies. 


Indo-China.—The municipality of Haiphong, French 
Indo-China, has decided upon using electricity for street 
lighting. A scheme to light the town of Surabaya, in 
Netherlands India, by electricity is also on foot. 


'Bus Lighting.—A Press view of the lithanode batteries 
and electric lamps referred to in our leader was held last 
night at the Lithanode Works, 64, Millbank-street, when 
the lamps shown in operation attracted much interest. 
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Bishop's Stortford.—Tenders are required for the 
lighting of the public streets of this town for one year 
from August 16th. Tenders are to be sent, on forme 
supplied, to Mr. W. Gee, North-street, Bishop's Stortford, 
by the 18th inst. 


Azores Cable.—We see it stated that the Telegraph 
Construction and Maintenance Company intend to claim 
heavy damages from the Portuguese Government for over- 
riding the provisional contract long ago signed for the 
Azores cable concession. 


Barnet.—The arbitrators in the Barnet case have stated 
that the award will be made in general terms, and not on specific 
items. It was also to be considered that any sum that the 
Barnet Local Board might have to pay would not include 
the purchase of the plant, which would remain the property 
of Mr. Joel. The award will be made on July 1. 


St. Saviour’s Board Distriot.— The St. Saviour's 
Board has received a statutory notice from the City of 
London Electric Lighting Company intimating that they 
intend to apply to the London County Council for per- 
mission to erect a wharf on Bankside. The Board have 
however, decided to strenuously oppose the application. 


Telegraph Stores.—The North-Eastern Railway 
Company are asking for tenders during the six months 
ending December 31, 1892, delivered in York, for (1) 
telegraph apparatus, and (2) telegraph wire and line stores. 
Forms of tender are to be obtained from Mr. Graves, Tele- 
graph Department, York, and tenders must be sent in by 
7th inst. 

Accident.—A fatal accident is reported to a child at 
Birmingham, who was run over by one of the electric cars. 
Of course there is no reagon to suppose that the accident 
was due to the fact that the car was driven by electricity, 
but there ought to be means absolutely enforced in all cars 
to make it virtually impossible for a car to run overa 
human being. 


Hoist by His own Petard.— The electricians’ depart- 
ment at University College, Bristol, was demolished on 
Wednesday by a huge mass of stone dislodged by a stroke 
of lightning which struck the college. The resident engi- 
neer, Mr, Partington, of the Salford sewage works (whore, 
curiously, electricity is being also used), was, we are sorry 
to hear, unfortunately struck during the same storm and 
instantly killed. 

Automatic Transformers. — Messrs.  Ferranti's 
automatic cut in and out transformer for regulating 
supply according to demand, and so avoiding loss by 
hysteresis, is now completed, and will be tested practically 
after Whitsuntide. It is likely to prove a most important 
improvement for alternate-current stations, and as Messrs. 
Ferranti hold the master patent, the invention is likely to 
prove remunerative. 

Gramme Winding.— The objection to Gramme 
winding for multipolar machines,” says Industries, in 
answer to an enquiry by a correspondent, is that if the 
armature be the least out of the centre, or if some of the 
fields be of a better quality of iron than others, the arma- 
ture is not evenly loaded; at light loads it is partially 
short-circuited on itself, and at full load the current density 
is greater on one side than on the other.” 

Whitehaven,—Meetings of the Harbour and Streets 
Committee of the Whitehaven Board of Trustees have 
been held during last week, and it is understood that it 
was decided almost unanimously to endeavour to obtain 
the adoption of the electric light for the harbour and tha 
public lamps of the town. A deputation of the trustees 
will visit one of the Lancashire towns, with the object of 
inspecting the practical working of the electric light. 
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Bradford : Hotel Lighting.—The Great Northern 
Railway Company have recently purchased the Victoria 
Hotel, Bradford, and have entrusted the complete decora- 
tionand refurnishing of same to the well-known firm of Marsh, 
Jones, and Cribb, of Leeds, the sub-contract for the bell- 
work and electric light being in the hands of the Bradford 
branch of Messrs. Woodhouse and Rawson United, Limited. 
The current required is to be obtained from the Bradford 
Corporation’s central station. 


Aberdeen.— The Education Committee of Robert 
Gordon’s College, Aberdeen, have resolved to ask a remit 
from the governors to further consider the suggestion they 
made as to the necessity of providing a new and more 
powerful dynamo in room of the one at present in use, and 
to consider and report upon the whole question of the 
electric lighting of the college, with special reference to the 
proposals at present under the consideration of the Town 
Council for lighting the city by electricity. 


Hull.—Tenders are required by the Hull Corporation 
for the supply of an overhead travelling crane for the 
electric light station. Specifications and forms of tender 
may be obtained from Mr. F. Harman Lewis, borough 
electrical engineer, Central Police Station, Hull, on pay- 
ment of one guinea, to be returned on receipt of tender. 
Cheques must be payable to Borough Treasurer, Hull. The 
tenders are to be sent to the chairman of the Electric 
Light Committee, Town Clerk's Offices, Hull, by noon on 
June 10th. 


Telegraph Apparatus,—Tenders are required by 
the Caledonian Railway Company for telegraph and electric 
appliances for the 12 months from lst August next. 
Specifications and forms of tender may be obtained from 
Mr. James Lorimer, superintendent of stores, Caledonian 
Railway, Charles-street, St. Rollox, Glasgow. Patterns 
may be inspected on and after Monday, 6th June, at the 
company's stores, Charles-street, St. Rollox. Tenders to 
be sent in to the Secretary, 302, Buchanan-street, Glasgow, 
not later than Monday, 20th June, 1892. 

Glasgow. A lively discussion has been going on in 
the Glasgow Herald with reference to electric cars, Mr. 
Moses Buchanan has put forward his feelings that the 
overhead wire system for electric cars is dangerous and 
unsightly. Other correspondents have pointed out the 
efficient application of this system in Leeds and in America, 
more particularly in Boston, where, according to the Boston 
papers, there are now between 300 and 400 cars on the 
lines, and the traffic has increased so greatly that plans are 
being got out to open up larger new thoroughfares. 

Training Ship.—Messrs. Paterson and Cooper have 
been selected by the London School Board for the contract 
of providing a system of electric lighting for the training 
ship *Shaftesbury." We believe the amount involved in 
the estimate is .£1,068, while Messrs. Frazer and Sons are 
to supply the necessary boilers and furnaces at a cost of 


£423, the Board having voted a sum not exceeding £1,500 | 


for these purposes. Mr. Howard Swan was employed by 
the Board to draw up the needful specifications, and will 
supervise the carrying out of the work. 


Engineering Exchange. — The new Engineering 
Exchange seems to have got into good and active company, 
and the inauguration of this exchange, together with the 
removal of the Jerusalem Shipping Exchange (established 
1625) to new offices in 22, Billiter-street, was celebrated on 
Tuesday by a dinner. Sir Albert Rollit, M.P., presided, 
and speeches were made emphasising the importance of 
our shipping trade, and the union of the engineering pro- 
fession thereto, by the chairman, and Mr. G. Candy, Q.C., 
Mr, H. Kimber, M.P., Mr. W. W. Beaumont, Mr. Reginald 
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Bolton, Mr. F. Rawson, Mr. Flaxman Haydon, and others. 
A smoking concert followed the dinner and speeches. 


Manchester,—<As will be seen from their advertise- 
ment, the Gas Committee of the Manchester Corporation 
are prepared to receive applications for the position of clerk 
of works, to superintend the construction and erection of 
the dynamos, engines, boilers, and other apparatus, and the 
laying of the mains and conductors in connection with the 
electric installation. The salary will be four guineas a 
week, and the appointment may be made permanent at a 
salary to be agreed upon afterwards. Applications must 
be forwarded to Mr. C. Nickson, superintendent, Gas 
Department, Town Hall, Manchester, by the 24th inst., 
addressed to the Chairman of the Gas Committee, Man- 
chester. 

Eastbourne.—The Eastbourne Electric Lighting Com- 
pany, owing to the growing success of their enterprise, 
have decided to reduce their price from 10d. to 9d. per 
unit. The company seems to be in a good condition, and a 
satisfactory report is promised. A considerable profit was 
realised last year, the debenture interest has been paid, and, 
after a fair sum put aside for depreciation, a small profit 
still remains, and the reduction of price may be expected 
to still further popularise the light. The efforts of the 
enterprising chairman, Mr. George Boneton, seconded by the 
able manager and electrical engineer, Mr. Wilkinson, have 
secured a sound result to the company, which we hope will 
continue a prosperous career. 

Derby.—The Electric Lighting Committee of the Derby 
Town Council have, in conjunction with Sir Frederick 
Bramwell and Mr. Harris, considered various sites for the 
buildings and works in connection with the installation of 
the electric light for the borough, and have decided to 
recommend the use of the land in Silk Mill-lane for the 
buildings, the unoccupied part of the adjoining island in 
the Derwent to be used for storage and other purposes in 
connection with the work. The site on the island was 
until recently oecupied by the old silk mill, the first ever 
built in England, which was erected by John Lombe early 
in the eighteenth century, and which had to be pulled 
down in consequence of its dangerous condition. 

Wetley Abbey, Stoke-on-Trent.—The Manchester 
branch of the Brush Electrical Engineering Company have 
just completed an installation at the residence of J. Hart- 
land, Esq., which is noteworthy in that it demonstrates 
the success with which electric lighting can be carried out 
in a country mansion with a petroleum engine as the prime 
motor. The installation consists of 60 16-c.p. lamps, 
with a battery of accumulators; a Priestman oil engine 
of 7 brake h.p. is used to drive a Victoria dynamo, which 
supplies current to the cells. The switchboard is arranged 
so that the lamps can be fed either direct from the storage 
battery, from the dynamo and battery in conjunction, or 
from the dynamo direct. The work of the whole plant is 
very satisfactory. 

Waterford.—Mr. J. J. O'Sullivan is the champion of 
the electric lighting project in Waterford, and has written 
some trenchant letters in the local paper. If the Council 
forego their provisional order now and bind themselves to 
the gas company for another five years, he points out they 
will not be able to oppose a loeal electric company in 
another two years, and will lose the supply. Mr. W. J. 
Smith had maintained as a “ stern fact that an installation 
would cost £3,000 to £4,000 a year to run, and Mr. 
Sullivan replied that surely Mr. Smith has overlooked the 
fact that the Corporation may expect a revenue as well as 
expenditure. Meantime the question is still being debated. 
The best thing the Council could do would be to invest on 
the advice of a competent expert, 
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Southampton Baths,—The Baths and Washhouses 
Committee of the Southampton Town Council reported at 
the last meeting the receipt of 36 tenders for the electric 
lighting of the public baths, and unanimously recommended 
the Corporation to accept the tender of the Newton Elec- 
trical Engineering Works, of Taunton, for carrying out the 
work for £324, subject to the sureties being satisfactory, 
also to the dynamo and fittings being satisfactory to Mr. 
Aldridge, their consulting engineer, all subject to the 
- approval of the Local Government Board. Mr. Le Feuvre 
enquired how it was that Mr, Aldridge was introduced into 
the matter, and what remuneration he was to get? The 
Mayor said it was usual to call in an expert, and his 
remuneration would be £20. The report was adopted. 


Central London Station.—The great want of 
London for years has been a central City railway station 
joining the main lines, and this want the electric railway 
seems destined to fulfil. The engineer to the Commis- 
sioners of Sewers has brought in a report, wherein he gives 
details of a large station, with subways for the public, 
to be formed beneath the street on an area bounded 
by the Poultry, Victoria-street, the Mansion House, 
Cornhill, and Threadneedle-street. Public subways will be 
provided at a short distance below the surface, having 
eight staircases leading down. From these, lift-shafts will 
go to the station level, 80ft. below the surface. The com- 
pany will have the finest site in the world practically free, 
though the cost of construction will be nearly £40,000. 
It has been determined that all persons within a certain 
area shall be deemed affected, and entitled to some com- 
pensation. 


Tramcar Lighting.— What managers of tramcars feel 
to be needed for the lighting is some neat portable battery 
with electric lamp, which can be economically run, easily 
slipped into place, and which wil! light the car “from the 
roof." The first desiderata are the same as for bus light- 
ing, to which attention is elsewhere called. For the latter, 
lighting from the roof, which is really an important point, 
all that is necessary, of course, is a flat battery with the 
lamp beneath, with reflector and some hooks or sliding 
catches. This is perfectly simple; still, someone must do 
it and show the lamps. We commend the idea to both 
tram managers and lamp makers. It is, indeed, quite 
possible that this will eventually prove the easiest and 
cheapest method of lighting railway trains, instead of the 
separate plant now used for train lighting, for at base the 
problems are similar, and no train in England requires more 
tham eight hours’ charge. 


Train-Lighting Plant. — Mr. J. Evelyn Liardet, 
writing to us from Palace-chambers, 9, Bridge-street, West- 


minster, states in effect that he, not Stroudley aud 


Houghton, was the true inventor of the railway train- 
lighting plant, an improved form of which, as manufac- 
tured by the Brush Company, was illustrated and described 
by us last week. He mentions his patent (5,418, 10th 
December, 1881) as being prior to that of Stroudley and 
Houghton (2,579, of 23rd May, 1883) and almost the same, 
and protests against the credit being given to them as the 
inventors. So far as the dates of the first electric train- 
lighting plant are concerned, these can be seen on reference 
to the Patent Office library, but the columns of a technical 
journal are not the proper place for insistance and proof of 
the priority or identity of inventions, which can usually 
only be settled in the Law Courts. We see no reason, 
however, not to mention Mr. Liardet’s claim for the priority. 


Tesla's Experiments. — Some of Mr. Tesla's most 
striking experiments, remarks Mr. Arthur G. Webster in 
discussing Ohm's law in the Electrical World, "depend on 


| switching them on to different cells. 


the illumination of tubes or lamps without electrodes, or 
with but one. An experiment was performed several years 
ago by a gentleman in Vienna (I think Dr. Moser) with a 
double Geissler tube without electrodes. One tube sur- 
rounded the other, which was exhausted. On bringing 
the tube near an induction coil, and beginning to exhaust 
the outer tube, the latter glowed while the inner remained 
dark, being screened from action by the conducting gas in 
the outer tube. On highly exhausting the outer tube its 
conductivity diminished, and the inner tube began to 
glow, while finally the outer ceased. To my mind this 
experiment is as instructive as any of Tesla’s. There is 
nothing, of course, in this to detract from the great interest 
and beauty of Tesla's experiments, but I am inclined to 
agree with Mr. Wimshurst that the principal difference 
between these and others is in the expenditure of energy 
involved." 


Derby.— The recent decision of the Derby Town 
Council to undertake the supply of electricity has naturally 
aroused great interest among the inhabitants of the town. 
In order to foster this interest to the utmost, the enter- 
prising Derby firm, Messrs. John Davis and Son, of All 
Saints Works, have had on view at their establish- 
ment a collection of domestic electrical arrangements, 
for demonstration of the usefulness of “ electricity in 
the house." Besides electric light in lamps of various 
kinds, and electric motors applied to engineering work, 
Messrs. Davis have a set of electric cooking apparatus. 
The electric kettle boiled water in a few minutes from the 
time of turning on the switch ; an invalid or business man 
in a hurry can make their own breakfasts or teas without 
trouble. An electric saucepan shows how an egg can be 
boiled, or stew prepared, with as little difficulty, and with 
the electric grill chops, steaks, and pancakes are turned out 
with despatch. The electric heaters and bath warmers are 
much admired for efficiency and cleanliness. These sets of 
apparatus, already known to visitors at the Palace, create 
much interest in the provinces, and much business should 
be done in this direction. The electric Blackman fan is 
also greatly appreciated. 


Breslau Central Station.—Some interesting parti- 
culars are given by C. Dihlmann in  Elektrotechnische 
Zeitschrift, of the Breslau central station, abstracted in the 
Journal of the Institution, as follows: The station is worked 
on the three-wire system, with Tudor batteries capable of 
running 2,500 lamps (16 c.p.) for 34 hours, the total 
capacity of the station being 8,000 lamps. There are 
three horizontal compound condensing engines, 250 h.p. 
each at 150 revolutions, built by the Gorlitzer Company, each 
driving two Siemens and Halske dynamos, direct coupled, on 
each side, The latter work up to a maximum of 175 
volts and 465 amperes for charging, and 130 volts and 
625 amperes when working direct on to the mains. There 
is no separate commutator, the current being taken off by 
brushes at six points on the armature itself. Armoured 
leadwovered cables are exclusively used, and principally 
laid under the foot pavement. Automatic gear is provided 
on the feeders to maintain constant E.M.F. at their ends by 
The station was 
started in August with 3,000 to 4,000 lamps joined up 
which number had risen to 10,000 before Christmas 
40,000 metres of cables are already laid, and 30,000 metres 
more will be down shortly.” 

Taunton.—The report by Mr. Kapp to the Taunton 
Town Council upon the central electric station appraised 
the machinery and plant, which he thought well for them to 
purchase, at £5,250, leaving the rest of the plant to be dis- 
posed of by the company themselves. As this arrangement 
did not meet the views of the company, a subsequent 
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report suggested that the whole should be bought for | not exceeding 6d. per week for travelling 10 miles daily 


£9,300, and that the Council take upon themselves to 
sell the plant not required in the reorganisation of the 
station. The joint committee have passed a resolution 
empowering a sub-committee to purchase and make terms 
for carrying on the works until a provisional order could 
be obtained. At a preliminary meeting of the shareholders 
of the electric lighting company, it was agreed to recom- 
mend the acceptance of the offer of the Town Council to 
purchase for £9,300, and a meeting of the shareholders has 
been called for June 2 to consider this offer. Alderman 
Standfast, however, writes to the papers that no offer can 
have been really made, as no vote of the Council has yet 
been taken. He suggests also that if the Council must buy, 
the company ought first to liquidate and get rid of their 
liabilities. As the subject is important to the ratepayers, 
he demands an actual division should be taken. 


Proposed Electric Tramways for Hull.—A special 
meeting of the Hull Town Council was held on Monday to 
consider an agreement which the Works Committee pro- 
posed should be entered into with a syndicate for the 
establishment of electric tramcars in the borough. The 
mayor, Mr. E. Robson, was in the chair. Alderman Larard, 
chairman of the Works Committee, moved the adoption of 
the minutes, and stated that the present tramways being in 
liquidation it was proposed, by virtue of the powers they 
possessed under the Act, to purchase the system, also the 
syatem of the Marfleet Steam Tramways Company, and 
amalgamate the whole. The agreement provided that the 
Corporation should relay the system, putting down double 
lines along the principal thoroughfares, and let the whole 
to the syndicate, who should provide rolling-stock and 
plant for working the line by electricity, and pay the Cor- 
poration a percentage to cover interest on outlay and main- 
tenance of the lines and generating stations, and also make 
a deposit of £14,000. It was further arranged that the 
whole system should become the property of the Corpora- 
tion in 30 years. Alderman Wilde seconded the resolution. 
A long discussion followed. The principal ground of objec- 
tion urged was that the Corporation would have no sub- 
stantial security in case the new company failed to fulfil its 
obligations. On the motion of Mr. Massey, seconded by 
Mr. Smith, the minutes were referred back for recon- 
sideration. 


East-end Electric Railway.—A proposal for the 
relief of the congested population in the East-end by the 
construction of an electric railway, to be paid for on the 
betterment principle, has been put on the County Council 
programme by Mr. Saunders for discussion at an early 
date. Not long ago the chairman of the Great Eastern 
Railway stated that a fare of 2d. for a journey from Enfield 
to Liverpool-street and back remunerated his company if 
there were 500 passengers in the train. This being so, 
Mr. Saunders concludes that on the electric railway line, 
the interest on the cost of which would be paid by the 
improved value of the land, a penny fare for 20 miles would 
pay, seeing that electric trains are smaller and cheaper 
than the trains run by the Great Eastern Company. Mr. 
Saunders will therefore propose “ that the Council instruct 
an experienced railway engineer to advise it as to the best 
route for an electric railway passing underground through 
Whitechapel, rising to the surface at suitable pointe, and 
extending about 20 miles north and south from the centre 
of the railway at Whitechapel; this advice to be obtained 
with a view to preparing plans and estimates, and submitting 
to Parliament a scheme for the construction of such a line. 
The cost to be paid by the application of the betterment 
principle to tho increased value of land imparted by the 
railway. Workmen’s trains to be provided at a net charge 


and return." 


Technical Education.—The Special Committee on 
Technical Education reported ou Tuesday to the London 
County Council that they regarded it as indispensable, in 
order that they might be in a position to make any useful 
recommendation to the Council, that they should first 
ascertain what provision was already being made for 
technical education in London, to what extent the ground 
was being covered by other agencies, and in what way, and 
by what body, any deficiencies could be best supplied. This 
information, they stated, did not at present exist in any form 
in which itcould be laid beforethe Council, and they had come 
to the conclusion that it was necessary temporarily to engage 
the services of a gentleman who should prepare a detailed 
statement, make any necessary enquiries under their direc- 
tion, and act at the same time as secretary. They had 
selected for this task Mr. Hubert Llewellyn Smith, M.A., 
B.Sc., who would devote himself to the work during the 
four months ending Septeniber 30th next, and to whom 
they had agreed to pay an honorarium of £250, which 
would also cover any minor personal expenses incidental to 
his enquiry. The cost would be met from the sum of £500 
which was placed by the Council at their disposal for the 
general expenses of enquiries under their reference. The 
course taken was approved. 


Huddersfield. — The following is the description, 
apparently official, of the system of electric lighting which 
is to be introduced into Huddersfield : The system is a 
high-pressure alternating-current supply to converting 
atations, from which a low-pressure supply at constant 
pressure is given to consumers. The converting stations 
will, as a rule, be chambers below the level of the streets. 
In special cases of large installations the converting stations 
will be special fireproof erections in the basement or other 
convenient parts of the building. The chambers below 
level of the street will be constructed and fitted as follows : 
The chamber will be of ample size and suitable construc- 
tion. The entrance to the chamber will be no larger than 
may be required to allow of the entrance of a man or the 
withdrawal of a transformer, and will be closed externally 
in the same manner as other street boxes. Thecovers will 
be fixed in stout cast-iron frames, to which will be attached 
in electric continuity therewith strips of metal laid immedi- 
ately underneath the adjacent pavement. Below the oxternal 
cover there will be fixed a second metal cover, independently 
supported, free from metallic connection with the external 
cover, and effectually connected to the earth by means of 
an efficient electrical attachment to the underground iron 
pipes or metal conduite. Adequate means will be adopted 
to thoroughly ventilate these chambers, and to prevent any 
accumulation of gas or water. The power given to any 
single converting station will iu no case exceed a maximum 
of 100 h.p. without the written consent of the Board of 
Trade, and every transformer will be protected by a 
suitable automatic quick-acting cut-off, which will act should 
the proper maximum current be exceeded by the amount of 
40 per cent. The high-pressure mains will be concentric, 
insulated with vulcanised rubber drawn into paper tubes, 
bedded in bitumen, and protected by a cast-iron casing. 
The low-pressure mains will be single cable, drawn into 
paper tubes, and protected in the same manner. 


Three-Phase Currents at Hellbronn.—Wil| the 
three-phase current as shown at Frankfort become really 
practical as one of the methods for electric central station 
work? This is a question that a good many electrical 
engineers have posed themselves since their visit to 
Germany last year. The idea has not yet been seriously 
entertained in England to utilise the “rotary current” for 
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any central station, though it was tentatively discussed for 
one of our university towns, and has been also considered, 
we are informed, for one of the towns in Ireland at present 
intending to adopt electric lighting. But these projects 
are without definite result as yet. It is therefore interest- 
ing to learn that the first central station working with the 
three-phase current, recently carried out by the Oerlikon 
Company, of Zurich, seems to be a thoroughly satisfactory 
arrangement, and one which is likely to lead to consider- 
able extension in this interesting system. The suitability, 
in fact, of the three-phase current, both in driving motors 
for distribution of power as wellas for direct lighting, is 
there demonstrated on a practical scale, the current both 
running three-phase motors as well as lamps in parallel. 
The generating station is at Lauffen, six miles from Heil- 
bronn. It contains two three-phase generators of 300 h.p. 
each, giving a preasure of 86 volts between any two ter- 
minals. Only one machine is at present used, the other being 
kept as reserve. The low-tension current is transformed up 
at the station to 5,000 volts, and is sent along three over- 
head wires of 6mm. diameter. The transformation down- 
wards is carried out before entering Heilbronn to 1,500 
volts, and thence the current is carried to a distributing 
station in the centre of the town. From here it is led 
away to tertiary transformers, 23 in all, connected by 
feeders to a 100-volt low-tension network. Motors of a 
total power of 25 h.p. are already installed, and have been 
working satisfactorily for some time. The station also 
supplies current for nearly 1,500 lamps of various candle- 
power, and, besides this, there are also 14 arcs taking eight 
to ten amperes. This interesting station has yet a con- 
siderable reserve of power, but the demand is constantly 
growing, and the full power wil! doubtless soon be required. 
The experimental installation thus receives a practical out- 
come, and its seeming success will stimulate other projects 
in the same direction. 


Electric Organ.—The magnificent new organ built by 
Messrs. Abbott and Smith, Blackman-lane, Leeds, to the 
specification of Dr. Churchill Sibley, and erected in the 
large concert hall at the Goldsmiths’ Institute, New 
Cross, S.E., containing 60 stops and 3, 107 pipes, 
is blown by means of electricity, the apparatus having 
been designed and constructed by Messrs. Easton 
and Anderson, 3, Whitehall-place, S.W., and Erith Iron 
Works, Kent. This method was adopted as being the 
simplest and most efficient way of enabling the engine 
belonging to the institute, and used for pumping, driving 
the workshop, etc., to supply the power for blowing, and 
do away with a special prime mover, which would have 
been for many reasons objectionable. The gear consists of 
three cast-iron blowing-cylinders 17in. diameter by 24in. 
stroke, placed side by side on a framework made of rolled 
joists secured to the concrete floor of the blowing-chamber, 
which is situated at one end of the gymnasium. Two of 
these cylinders supply one regulating reservoir, with wind 
at 5in. pressure, and the third cylinder supplies asecond with 
wind at 10in. pressure, from which suitable trunks are led to 
the organ. The pistons of the two low-pressure cylinders 
are worked by a double-throw crankshaft, driven by a 
worm and worm-wheel, which is enclosed in a cast-iron 
casing, the worm being connected by a coupling with the 
spindle of an electromotor capable of giving out ordinarily 
about 24 h.p. The piston of the third cylinder is worked by 
a single-throw crankshaft, with a similar worm gear, and 
another motor of the same size. The motors always run 
at an approximately constant speed, and when the reservoirs 
are full automatic by-passes are opened between the ends 
of the cylinders, and the air is simply passed backwards and 
forwards until the reservoirs fall again and shut the by- 
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pass. Switches are arranged with suitable resistances close 
to the organ keyboard by which either or both of the 
motors can be started, and which also provide a means of 
regulating the speed to some extent. The conductors are 
led from the motors and switches to a space near the 
engineering workshop, where they terminate in a switch- 
board having cut-outs and a voltmeter on it, connected to the 
generating dynamo, which is driven by a countershaft and 
belts from the workshop shafting. It is capable of giving 
an output of about 100 volts and 50 amperes. The 
arrangement works very satisfactorily and requires very 
little attention. 


Royal Cornwall Exhibition.—The sixtieth annual 
exhibition of the Royal Cornwall Polytechnic Society will 
be held at the Polytechnic Hall, Falmouth, for five days, 
commencing August 23rd next. The committee have 
arranged to make the applications of electricity a special 
feature at the forthcoming exhibition. They point out to 
intending exhibitors that up to the present time not much 
electrical work has been done in Cornwall, save at St. 
Austell; on the other hand, in many of the West of 
England towns there is a strong desire for a superior light 
for both public and private purposes, whilst at Falmouth 
the question of establishing an electric supply station is now 
being seriously considered. The Royal Cornwall Poly- 
technic Society also draw particular attention to the great 
opening which exists for the introduction of electricity as 
applicable to the various requirements of Cornish mining 
and quarrying, and for such purposes as lighting, 
pumping, hauling, ventilating, drilling, metal refining, 
and so forth. The society have always given special 
attention and encouragement to the -practical develop- 
ment of Cornish mining, and have, from time to 
time, given medals and »ubstantial premiums to meri- 
torious inventions and improvements connected with this 
industry. With reference to rock-drilling machinery, the 
society claim to have done more than any other institution 
to introduce power drills into the Cornish mines. From 
the year 1867 down to the present time, practical tests of 
rock drills have frequently been made at the society's 
annual exhibitions, and in many instances medals have 
been awarded at these competitions. But for the timely 
introduction of drilling machinery, they think many 
Cornish mines would have succumbed to the great 
depression which that industry suffered some years ago. 
In the belief that there is still room for improvement 
in the methods of working rock drills, the society 
offer a special medal for an electrical rock drill 
applicable to Cornish mining and quarrying. It is 
intended that the exhibition shall include exhibits in 
allthe various applications of electricity, including: (1) 
Electric rock drills—in this particular section a medal is 
offered for the best drill suitable for Cornish mines and 
quarries ; (2) other electric mining machinery and appli- 
ances ; (3) electric lighting, comprising dynamos, secondary 
batteries, lamps, fittings, cables, and switches; (4) electric 
motors for various purpose other than mining ; (5) electric 
bells, telephones, telegraphs, and primary batteries ; (6) 
applications of electricity to medical purposes; (7) other 
electric exhibits not included in the foregoing classes. No 
charge will be made for space. There is direct steamship 
communication with low goods freight between London, 
Portsmouth, Southampton, Plymouth, Dublin, and Fal- 
mouth, twice a week; and hetween Liverpool and Falmouth 
weekly. Applications for entry forms and any further 
information should be made to the hon. secretary of the 
department, Mr. R. B. Rogers, 10, Gerald-road, Eaton- 
square, London, S.W.; or to the secretary of the society, 
Mr. Edward Kitto, F. R. Met. S., The Observatory, Falmouth. 
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THE CRYSTAL PALACE EXHIBITION. 


It is now some time since we referred to the excellent 
exhibit of the Edison-Swan Company. Night after night 
the large screen (illustrated in our issue of February 19 
last) has been lighted, and thousands of visitors will have 
had impressed upon their minds the fact that the Edison- 
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Swan Company are manufacturers of incandescent lamps. 
But undoubtedly they claim a wider field, and although 
tbe lamp manufacture may be said to be their loading 
article, they also manufacture holders, switches, and other 
paraphernalia pertaining to incandescent lamp installations. 
The accompanying illustrations show some of their 
switches. Fig. 1 is a branch switchboard fitted with 


| | 
Jl 
OM 


ail 


Fig. 2.—Two-way Switch. 


“ chopper " switches and double-pole fuses. It is mounted 
on a slate base, and the whole enclosed in a teak case with 
glass over, so that it can be closed and locked. Fig. 2 
shows a two-way switch with the fuses on a slate base, 
and Fig. 3 shows a two-circuit switch, also on slate. 
Fig 4 shows the Edison meter, which has so often been 
fully described that it is only necessary to recall it to the 
recollection of our readers. It is an electrolytic meter, 
and one that has not found great favour on this side of the 
Atlantic. This meter is provided with a thermostat in the 


shape of an incandescent lamp, which comes into action 
when the temperature of the meter falls below a certain 
point, also a compensating resistance to keep the resistance 
of the shunt circuit constant through varying temperatures. 
Fig. 5 shows a new form of key holder with a fibre base. 
These illustrations all explain themselves, and, as we say, 
must be taken as typical of this company’s work outside 
the lamp manufacture. 
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FIG. 1.—Edison and Swan Branch Switchboard. 


Most of the exhibits at the Crystal Palace are interesting 
both to the public and to electrical engineers from the final 
result or installation point of view—we see the machinery, 
the apparatus, the instruments as they are constructed and 
will be used in actual work. There is one exhibit, however, 
that of Messrs. Charles Churchill and Co., Limited, 
which is more particularly interesting to engineers from 
the manufacturing point of view, in the shapo of a large 
number of the latest and most approved kinds of machine 
tools, automatic or otherwise. A careful inspection 
of the tools in action at their stand will result in 
a vivid appreciation of the enterprise, energy, and 
ingenuity which the American manufacturers whom Messrs. 
Churchill represent have put into the production of this 


Fro. 8.—Two-circuit Switch. 


class of goods. Since the remarkable display of automatic 
watchmaking machinery at the Inventions Exhibition some 
years ago, manufacturers have become accustomed to the 
varied ingenuity of the automatic machine tools, large and 
small ; and at the Crystal Palace we have a display, smaller, 
perhaps, but to the electrical engineer far more important, 
in the lathes, drilling, milling, and tooling machines for 
heavy work, all the more interesting in that they are there 
driven by power electrically transmitted to electric motors 

The new tool-room automatic milling machine shown by 
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Messrs. Churchill and Co., the product of the Brainard 
Milling Company, of Boston, is a marvel of compact use- 
fulness. This machine is designed with special reference, 
as its name implies, to tool-room purposes, being most con- 
veniently arranged for every variety of work incident to 
the tool-room, making milling cutters of every kind, cutting 
twist drills, fluting taps and reamers, cam cutting, die sink- 


ing, nut and bolt finishing, cutting of spur, bevel, and worm 
wheels, and the hundred other necessary purposes. It cuts 
spirals automatically, both right and left hand, the full 
length of machine feed, and of all sizes and pitches. The 
work table swivels in both directions to an angle of 45deg., 
and the feed work, centrally driven, is not affected by the 
position of the table, which feeds backward or forward 


Fic. 5.— Key Lampholder, 


without changing the direction of belt. The swivel carriage 
rotates on a central bearing, and, when adjusted, is bolted 
to the lower half which traverses the knee, thus avoiding 
the usual weak centre joint held by only a single set screw. 
Each size except the smallest is provided with Brainard’s 
head and back centre, the most convenient dividing centre 
eased on a milling machine. It has an overhanging arm 
for outside centre support, fitted for quick removal. The 
dividing head combines the directness of a notched dial 
with the accuracy of a worm wheel, Two systems are 


combined—one for cutting gears, and the other for small 
work or for finishing. 

The Hendey shaping machines, which we also illustrate, 
are adapted for tool-making and accurate die-work. The 
feed is automatic inall directions. The driving movement is 
by patent friction, enabling the cutter-bar to work up to a 
line and reverse without jar. The length of stroke can be 
changed instantly while in operation, and the reversing 
motion is very npe; and not liable to get out of order. 
The table can be adjusted to plane taper-work, and space 
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Hendey Shaping Machine. 


is provided under the cutter-bar for cutting key seals and 
other similar work. 

Another interesting and extremely useful machine is 
Flather’s screw-cutting hollow-spindle engine lathe. This 
lathe is made to gauge, and its parts are interchangeable. 
The headstock has a hammered steel spindle and th 
bearings run in hard bronze boxes, which can be renew 
easily. The shaft has a hole chucked into it 3in. 


Brainard Toolroom Miller, 


and forms a bearing for the feed-rod, which is telescoped 
into and revolves freely in it. On the feed-rod is a 
clutch to interlock with the clutch on the short shaft in 
use. The screw is fitted in the upper hole of the same 
casting, and is connected when in use by slip gear. 
The lathe is compact, it admits of better control of the 
feed, which can be changed from belt to gear, and from 
coarse to fine, or the reverse, very quickly. A finishing 
cut from the finest up to jin. per revolution can be 
taken. All nuts, wrenches, and screws on the lathe 
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are case-hardened, and every lathe is tested for accuracy 
by appliances that will show imperfections of zijjgin., 
no machine which does not show this accuracy being passed. 
We show also the Reeve's wood split pulley, constructed by 
glueing and cross-lapping three pieces of wood together ; 
when the pulley opens additional strength is given b 
hardwood dowels. These small pulleys are well bushed, 
and are held to the shaft by long compression screws. 


Flather Screw-cutting Machine. 


The above are a few out of many exhibits of machine 
tools and appliances which Messrs. Churchill make 
a speciality. Of the immense variety and number of 
the full assortment of tools kept by the firm, probably few 
persons have any adequate idea. A catalogue, one of 
the handsomest obtainable, has just been issued by this 
firm, and can be obtained from the offices, 21, Cross-street, 
Finsbury, E.C. It consists of over 300 large pages, and 


Wood Split Pulley 


when we say that there are often half-a-dozen or more 
beautifully-finished woodcuts illustrating all kinds and 
sorts of tools and machines on every page, the extent and 
variety of the business can be appreciated. 


AMPERE-CENTIMETRE—A MEASURE OF ELECTRO- 
` MAGNETISM.* 
BY CARL HERING. 


It appears from the following deductions that an electric 
current multiplied by the length of the circuit will repre- 
sent the number of magnetic lines of force generated by 
this current ; or, in other words, that the number of lines of 
force generated by a current can be measured by the 
product of the current and the length of its circuit. A 
unit current passing through a unit length of circuit, 
appears to generate a certain fixed and constant number of 
lines of force. This, of course, has reference to the electro- 
magnetism of the current itself, and does not include the 
influence of any magnetic bodies in the neighbourhood. 

First of all it is necessary to show that amperes multi- 
plied by length will give a unit of a similar nature to 
magnetic lines of force or flux, in order to show that an 
equivalent between the two may be given without trans- 
gressing the laws of physics. This may be shown conclu- 
sively by the aid of the dimensions of these units in the 
absolute system. The dimension of current is mi b 1, 
while that of magnetic flux (that is, number of lines of 
force, not their density per square centimetre usually 
represented by H or B, nor the intensity as it is sometimes 


* Paper read at the meeting of the Electrica] Section of the 
Franklin Institute, held May 3, 1892, 
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called), is mè 14 i. It will be seen that the former 
multiplied by a length gives the latter. This shows con. 
clusively that ampere-centimetres, or ampere-feet and 
magnetic flux are units of the same kind and can therefore 
be equated. 

Having determined this point, the following appears to 
show that every unit length of a circuit conveying one 
ampere, generates a fixed and constant number of lines of 
force. Using absolute units, the intensity of magnetisation 
(or number of lines per square centimetre) at the centre of 
a'circle of one turn, according to the well-known formula, is 


Hat 
r 

in which r is the radius in centimetres and c is the current. 
Now the intensity of the field is different in different 
parts of the area enclosed by the circle, being greatest 
nearest to the wire, but it may be assumed that in all 
circles, large or small, the ratio of the intensity at the 
centre to the average intensity in the whole circle is a 
constant. Let this ratio be called K, then the total 
number of lines will be equal to the intensity at the centre 

multiplied by the area and by K; that is, 


M 2^7 x rrt? x K = 2cer?rK. 
r 


By dividing this by the circumference will give the 
number of lines per unit length of the circuit 


QemirK + 2rr=Crk, 


or per unit of current, this is equal tom K. It will be seen 
that this is a constant, and is independent of the radius, r. 
This means that the number of lines per unit length and 
per unit current is the same for all circles, and therefore 
also for a straight line, which is a circle of infinite radius. 

From this it appears that, knowing this constant number 
of lines per ampere per centimetre or foot, the calculation 
of the total number of lines generated by any circuit or 
coil would merely be the product of the current, the length 
of the circuit, and a constant. 

It should be remembered, however, that this deduction 
supposes theoretical conditions ; that is, a filamentary wire 
having no appreciable diameter. How far the size of the 
wire introduces an error remains to bedetermined. At all 
events, if the diameter of the wire is small as compared 
with the diameter of the coil, and specially if the coil, as it 
usually does in practice, contains iron which appears to 
concentrate the lines in it, and therefore probably attracts 
those circulating in the body of the wire itself, it ma 
doubtless be assumed that the ratio of the flux in two coi 
would be equal to the ratio of their ampere-feet, which 
proportion might be of use in dynamo construction. 

he above deductions were made by the writer a number 
of years ago, but as they did not appear to agree with some 
existing laws at that time, the matter was laid aside. It 
seems, however, that subsequently some dynamo builders 
have advocated and used this system of calculation in pre- 
ference to the other, and it was therefore thought best to 
publish this proof, hoping that some others weil informed 
on this subject might point out the discrepancies, if any, 
and perhaps show the extent of the application in practice 
of calculating the magnetic flux of a current from the 
ampere-centimetres of the circuit. 


ELECTRICAL DISTRIBUTION BY THE NEWCASTLE- 
ON-TYNE ELECTRIC SUPPLY COMPANY.* 
BY A. W. HEAVISIDE AND R. C. JACKSON, MEMBERS. 


Preliminary.—The town of Newcastle is supplied with 
electrical energy by two companies, operating different 
districts, and distinct from one another. These are the 
Newcastle and District Company, using Parsons turbines, 
supplying the southern and western portions of the town, 
and the Newcastle Electric Supply Company (the company 
with which we are connected), supplying the northern and 
eastern portion. This paper deals with the distribution of 


* Paper read before the Institutien of Electrical Engineers, 


| May 26, 1892, 
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electrical energy by the Newcastle-on Tyne Electric Supply 
Company, Pandon Dene, it being thought that the members 
of the Institution would find interest in an account of the 
methods of working, and of the technical and financial 
results obtained during the first financial year of the 
company s operations. 

The system employed isa high-pressure one of 2,000 
volte, alternating current, with separate transformers in 
the consumers’ premises, the price charged being 44d. per 
Board of Trade unit. The company was formed on the 
7th January, 1889. Some questions having been raised 
upon legal points by the local authorities, the whole of 
1889 was employed in negotiating the license. These 
negotiations were more prolonged than usual, and it was 
not until the close of November that a provisional arrange- 
ment was entered into, enabling the company to proceed 
with the street works in anticipation of the Board of Trade 
license, which was not received until March 21st, 1890. 

Sife.—Eligible sites for the establishment of a central 
station were found to be limited in number; however, at 
Pandon Dene, some vacant land was eventually selected, 
which appeared to have some advantages in its favour. 
The business quarter is to the south and the residential 
quarter to the north, thus facilitating the whole of the 
company's operations being transacted from one point. The 
site isalso alongside the sidings of the Blyth and Tyne branch 
of the North-Eastern Railway, which taps-the Northumber- 
land steam coalfield. There is ample room for extension, 
as the company’s land occupies a space about 127ft. wide 
and 436ft. long, parallel with the railway. The absence of 
dwelling-houses in the immediate vicinity of the works 
avoids difficulties which might arise from the vibration 
caused by machinery in motion. Against these advantages 
must be set the want of cheap water for condensing pur- 
poses. The “supply company’s” water is taken from the 
intermediate service of the local water company, the average 
cost per 1,000 gallons being 9°78 pence. 

Butldings.—The dominant idea in laying out the station 
buildings was to so arrange them as to reduce any recon- 
struction to a minimum ; the erection of each successive 
section being carried out without interreption or disturb 
ance to the plant already fixed. At the present time two 
sections have been built, enclosing a space 119ft. by 74ft. 
by 134ft. high to the top of the girders. This space is 
covered by means of a light iron lantern roof, supported 
upon wrought-iron girders and cast-iron pillars, resting on 
concrete footings. The openings between the pillars are 
filled up with common brick, lined on the inside of the 
engine and dynamo room, to about 7ft. 6in. high, with 
varnished pitch-pine. A brickwork partition separates the 
boiler-house, which is 74ft. long by 55ft. wide, from the 
engine and dynamo room, 74ft. by 63ft. 6in. Two chimney- 
stacks have been built, oneateitherend of themain boiler flue, 
which runs along the boiler-house side of the partition wall. 
One chimney has a sectional area at the top of 30 square 
feet, and is 85ft. high; the other chimney measures 23:5 
square feet at the top, and is 110ft. high. Great care had 
to be taken with the foundations, as the natural bed is no 
less than 75ft. below the present ground-level, the inter- 
vening soil being made ground. 

Contents of Bwidings.—The station at present contains 
plant capable of a total output of 600 kilowatts, in the 
following units: One 250-kilowatt alternator, three 100- 
kilowatt alternators, one 50-kilowatt alternator—each 
machine being rope-driven by means of a separate engine. 
The year’s operations dealt with in this paper were, how- 
ever, carried out by three 100-kilowatt alternators and one 
374-kilowatt alternator. 

The general arrangement of the machinery in the 
station consists of three double flued Lancashire boilers, 
manufactured by Messrs. Robey and Co., Lincoln. General 
particulars: Working pressure, 120lb. per square inch; all 
plates of the best Siemens-Martin mild steel; diameter of 
shell, 7ft.; length of boiler, 28ft.; boiler shell plates, yin. 
thick; flue plates, jin. thick; end plates, gin. thick; 
number of flues, two; diameter of flues, 2ft. 9in.; 12 
Galloway tubes; heating surface, 750 square feet; grate 
area, 38 square feet. Two of these boilers have been fitted 
with Messrs. Benniss mechanical stokers, and one of them 


with these stokers will be given laterin the paper. N.B.— 
Two additional boilers have been fixed for the extensions 
now proceeding, fitted with Proctor's stokers. 

Engines and One vertical compound engine by 
Robey and Co. General particulare : Cylinders, 11in. and 
18in. diameter, by 12in. stroke ; speed, 200 revolutions per 
minute; flywheel, 6ft. diameter, grooved for eight lin. 
ropes; power, economical load, 75 i.h.p., with 100lb. steam 
pressure at the engine stop-valve. The engine is fitted 
with automatic expansion gear, and with Meyer's adjust- 
able cut-off on the L.P. cylinder. This engine drives a 
97 j-kilowatt Mordey-Victoria alternator with an E.M.F. of 
2,000 volte effective at a speed of 650 revolutions per 
minute. 

Three compound horizontal fixed engines by Messrs. 
Robey and Co. General particulars : Cylinders, 16in. and 
263in. diameter, by 36in. stroke, fitted with the Rowland- 
Richardson trip valve gear; speed, 73 revolutions per 
minute; flywheel, 15ft. diameter, grooved for 12 ldin. 
ropes; weight of flywheel, five tons.  N.B.—The fly- 
wheels are being weighted with an additional five tons 
each. Power, economical load, 175 i.h.p.; maximum 
working load, 240 i. h. p., with 110lb. pressure of steam on 
the engine side of the stop-valve. 

These engines each drive a 100-kilowatt Mordey- Victoria 
alternator at a speed of 430 revolutions per minute. Each 
alternator is excited independently by means of an exciter 
connected direct to the alternator shafts. Another engine 
of the same class has lately been erected for the purpose of 
driving a 250-kilowatt Mordey-Victoria alternator. General 
particulars : Cylinders, 19}in. and 33in. diameter, by 40in. 
stroke; speed, 70 revolutions per minute; flywheel, 17ft. 
diameter, grooved for 13°1jin. ropes; weight of flywheel, 
15 tons; power, economical load, 400 i.h.p. ; maximum 
load, 500 i.h.p.; with 110lb. of steam on the engine side 
of the stop-valve. 

Water-Feed Apparatus.—One Gloster Duplex pump, 
to throw 800 gallons per hour; two Holden and Brookes 
exhaust injectors, fitted with auxiliary live-steam nozzles, 
each delivering 600 gallons per hour at about 170deg.F.; one 
additional injector, as above, for the plant extensions now 
going on. 

Switchboard.—Several forms of high-tension switches have 
been tried, but none have been found quite satisfactory. A 
permanent switchboard is now being desired to suit the 
company’s requirements. 

Use of Plant.—For the light day and night load, the 
high-speed vertical engine is employed, the other machinery 
being brought into use as the service requires. The 
circuits, four in number, are coupled together or separated 
as the load varies. 

Distribution.— The electrical energy is distributed by 
means of four main circuits of concentric cable, insulated 
with vulcanised rubber, drawn into cast-iron pipes, of which 
nearly 10 miles have now been laid. The system adopted 
is that of one pipe, one cable, and means are provided at 
the street boxes by which the service may be treated either 
as a radial one or as a network, without disturbance to the 
insulation. 

Cables.—The inner and outer conductors of the con- 
centric cables are separated at each junction or lead.in, 
and are terminated by means of metallic washers, which 
are screwed down and clamped together on porcelain insu- 
latore. The system of mains is thus quite flexible, and 
changes in connection are made as easily and expeditiously 
as at a Post Office test-box. 

Street Boxes.—The street boxes are built of brick, set in 
cement, and protected from surface leakage by double cast- 
iron covers. 

Transformers. — The transformers employed are, in 
general, those of the Elwell-Parker design, varying in 
capacity from 1 e.b.p. to 10 e.h.p., and are usually placed in 
cellars, upon the premises of the individual consumers. The 
Mordey, Kapp, Swinburne, and Tyne transformers are 
being experimented with. 

Meters.—The “Shallenberger” is in general use, with 
some Aron, Ferranti, Thomson-Houston, and Frager meters 
under trial. 

Working Hesults.—As already stated, the company did 


with Messrs. James Proctor's stoker, The figures of a test not commence the supply of electrical energy until 189 0 
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and then only experimentally. It was simply a year of 
construction and organisation. Nevertheless, the progress 
diagram, Fig. 6, which accompanies this paper cannot fail, 
it is thought, to be of interest, as showing the comparative 
rapidity with which the service developed within the area 
of the city covered by the operations of this company, 
so soon as the preliminary delays were overcome. 


Commencing from the Ist of January, 1891, it will | 


be seen that by the end of the year the lamps in- 
stalled equalled 431,000 watts, rising from 253,000 
at the beginning of the year, or a mean of 342,000 watts. 
During the year 244,470 units were metered at the con- 
sumers’ premises. The units metered at the station 
amounted to 327,821, showing a loss from all causes in 
distribution of 25°4 per cent. Dividing the total watt- 
hours sold during the year by the mean capacity in watts 
244,470 x 1,000 | 
342,000 714 as the 
average lighting hours per annum. That is to say, our 
annual output was equivalent to running all the lamps 
installed for 714 hours—practically two hours per day per 
lamp. 
Character and Class of the Installations. —With the excep- 
tion of the post office and the public library, the installa- 
tions are small rather than large, there being no hotels and 
few restaurants, but mainly shops, offices, and private 
houses; the net result being a low load factor of 8:16 per 
cent. By the term “load factor“ we mean the ratio of the 
units sold to the unita that could be sold if all the lamps 
were always on. Thus, 


Metered watt-hours x 100 
Mean watts installed x number of hours in the year 
_ 244,470 x 1,000 x 100 
342,000 x 8,760 

Price.—The price charged by the company has been de- 
scribed as the * phenomenally low one of 41d. per B. T. U.“ 
(less 5 per cent. discount). With gas costing only 1s. 10d. 
(less 10 per cent. discount) per 1,000 cubic feet, it is quite 
evident that, whatever advantages the electric light 
possesses over gas, it would be difficult to obtain a higher 

rice than 41d. Believing that at this price a profit could 
e earned, we recommended the company to charge this 
low figure, and we may say that our anticipations have 
been realised. The problem was, therefore, how to pro- 
duce the unit at a low cost, and to obtain custom in 
sufficient amount to earn a fair dividend upon capital 
invested. N.B.—It may be objected that the period of 
work upon which this statement is made is too limited to 
inspire confidence ; but we venture to think that, once 
having overtaken our establishment charges, the commercial 
prospect will improve rather than the reverse, 

Cost of Production: Coal—The company uses small steam 
coal, supplied and delivered by the Gosforth and West 
Moor Coal Company at the average price, over the year, 
of 58. 10d. per ton. Since 2,300 tons of coal were used, 
the quantity of coal burnt per unit sold amounted to 


TM = 21,074lb., at a cost of 0:663 of a penny. 


It is to be noted that this coal bill includes all con- 
sumption for trial runs of new plant, various testing work, 
banking and making up of fires, steam heating to offices, 
and for all other purposes. We consider that it would be 
interesting, and of value, if a relation could be established 
between the result as given above and the results: (1) If a 
standard Welsh coal had been used ; (2) with water-tube 
boilers, burning small steam coal, with mechanical stokers ; 
(3) with water-tube boilers, burning Welsh ccal, both (2) 
and (3) being worked under the same conditions with 
respect to the load factor as in our own case. For the 
purpose of facilitating such a comparison, we give 
analyses of Welsh coal and of that used by us—as the 
theoretical value per pound of coal, showing a difference in 
favour of Welsh coal of 31 per cent. 


installed, we get a result of 


= 8:16 per cent. 


Gosforth and 

Welsh coal. West Moor. 

Carbon 14:500 x 84 14:500 x “649 
Hydrogen *. 02:032 x (“O46 - „%) 62-032 x (053 - % 

Sulph ur esses 4032 x 015 4:032 x 0124 


13:44 
11,300 
Theoretical evapora- 
tive efficiency in 
unds of water 
rom, and at 212 
deg. F., deducting 
ash in both cases ... 15:45 11775 
Or including ash ...... 14:69 10°17 

It may here be remarked that the difference in cost 

between the best Newcastle coal and that used by us is 
enerally about 50 per cent, It is quite evident from the 
oregoing analyses that, in order to compare our results 
as to weight of coal per unit sold with London figures, a 
fair-sized divisor would be required. Our want of sufficiont 
data does not enable us, unfortunately, to state what that 
divisor ought to be. We are in hopes of being enlightened 
on that poiut during the discussion on the paper. 

Water Account. All the water consumed at the station 
for all purposes was measured by a Kennedy water-meter, 
which registered 2,922,000 gallons for the year. To arrive 
at the amount of the water evaporated, a deduction of 
10 per cent. is made to allow for such items as washing 
out and filling up of boilers, cleaning down lavatories, 
buildings, etc. The allowance being made, we have, as the 
total water evaporated to steam, 2,629,800 gallons, or a water 
consumption per unit sold of 2,629,800 x 10 _ 107-5lb., at 

| 244,470 í 
a cost of 01053 of a penny per unit generated, or at 
the station = 107:5 x 0°75 = 80°63lb. The average evapora- 
tion of the boilers thus becomes— 


Pounds of water per unit sold 1075 5:1lb 
Pounds of coal per unit sold — 21:074 — —— 


We have obtained an evaporation of from 7lb. to 8lb. of 
water per pound of coal with the boilers working under 
the best conditions; the difference, 7:5 — 5:1 2:4lb., is 
accounted for principally by banking of fires at times of 
low load and heating up of standing engines. 

Oil.—Oil averaged 0:0014 gallon, at a cost of 0:044 of a 
penny per unit sold. 

Waste, Sweat Cloths, and Sundry Stores.—These work out 
at 0°55 of a penny per unit sold. 

Repairs —Repairs to buildings and plant at the station 
amount to 0:2480 of a penny per unit sold. This sum 
includes everything necessary to maintain the machinery 
at its full efficiency, and also to carry out somesmallalterations 
that experience suggested for the improvement of the plant. 

Labour and Supervision.—It is found that at the period of 
maximum load the staff necessary to run three 200-h.p. 
engines and three 100-unit alternators consists of one 
station assistant, one engine driver, and onestoker. Three 
sets of men are employed, arranged in shifts of eight hours 
each, with one hour overlap for cleaning, oiling, etc. The 
cost of the service, inclusive of proportions of the manager's 
and secretary's office charges, works out at 1:9462 pence 
per unit sold. The cost of all service external to the 
station over nearly 10 miles of mains, leads-in, trans- 
formers, meters, etc. is 0°2817 of a penny. To these 
figures have to be added the general charges, which amount 
to 06807 of a penny. Summarising the cost, we have 


d. d 

Coal .... 0:663 
Oil ........ 00440 
Petties . 070579 

. ias riae t vane ca vaa areed rond c ia ie NO 0'117 : 08819 
Rein iode ene ap aput e N. e be 0-2480 
Labour anda uper vision. e sss seris eee 08163 
FouatartiE 1L iaceisersco ii i e 

General (rent, rates, taxes, law, sundry expenses) 0˙6807 : 2°0267 

Per unit sold 29086 


Capital.— When the capital account is closed for the 
works in progress, it is estimated that for each kilowatt 
installed an expenditure of £50 will have been incurred. 
This result will in all probability be reached by the end of 
the present year, when, as shown by the progress diagram, 
the plant erected will be capable of working at 600 kilo- 
watts, or of dealing with 800 kilowatts wired, leaving one- 
fifth reserve plant. 

Plant Efficieney.— We shall now consider some of the 
points in connection with the plant efficiency, it being 
always borne in mind that the results actually obtained 
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are over a period of 12 months, with a mean load factor of 
8°16 per cent. 

Boilers. —With a view to the economising of labour, and 
to abate the smoke nuisance as far as possible, the boilers 
were fitted with mechanical] stokers, as already stated. The 
following is a table showing the result of a test between 
the two classes of stokers now in use: 


Stoker Tests, JULY 5 AND 18, 1891, 


d : 2 8 -E = 
s ii 2 |E haon 
Description of firing. | = 8 8 ag E EE. 
EE 88. |. 8. 
EM: js i1 TIE 
8 | eg Pees 
Bennis stoker and bars.“ 34 
Proctor T 17 34 


In favour of Proctor'a stoker. 


We have found the boilers supplied to us to be each 
open of generating steam for 240 i.h.p. at the engine 
cylinders without due forcing. The boilers are generally 
fed through exhaust steam injectors, assisted by auxiliary 
live-steam jets, the average temperature of the feed-water 
being about 170deg. F. 

Vater.—The water used is of a medium quality, having 
15deg. of hardness. 

Engines.—The engines are fitted with steam-jackets in 
both the high-pressure and low-pressure cylinder. The 
eteam, on its way to the low-pressure cylinder, passes 
through an intermediate receiver, where its temperature 
is raised, and probably some of the contained water re- 
evaporated to steam, by means of a coil of piping, through 
which a e of live steam is maintained. 

Dynames.—The directors have been much pleased with 
the satisfactory reports which have come in from the con- 
sumers regarding the steadiness of the light, which is in 
part due to the good governing of the engines, and to the 
incidental advantage that the Mordey-Victoria alternators 
possess in the momentum acquired the revolving field 
magnet, Improvements are being inira ond as suggested by 
experience, and the 250-unit alternator now in course of 
erection is fitted with an outer bearing. The mechanical 
construction of the armatures also improves with each suc- 
ceeding make. The oiling arrangements, by means of small 


pumps driven from the alternator shafts, have proved very | 


effective. 

Station Output and  Efficiency.— The E.M.F. of the 
dynamos is measured by Cardew voltmeters, and the cur- 
rent by means of Evershed ammeters, the readings being 
taken every half-hour and 
book. The correctness of the various ammeters is checked 
from time to time by comparison with a Siemens dynamo- 
meter, which is again checked in the laboratory of the local 
College of Scieuce. The principal data are as follows: 


Units metered at the consumers sees 
Btation unii, iiec oro rua terae raura Renaud es , 
Loss in distribution cosenense 
Total running hours at the station .. 7, 


Indicated horte - power hours 939, 500 
Average indicated horse-power per hour ............ 55504 125:2 
F 
Units per running hour (at the station) ............ 7804 = 43686 
* 
n — | 43,086 — 
verage watts per indicated horse-power per hour arum 348 


Weight of water per indicated horse-power per 
hour, inclusive of radiation and condensation 


Parallel IVorking.—Trials have been made to work in 
parallel, with only a partial success. The trials called 
attention to the varying angular velocity of the engine fly- 
wheels, due to the early ane quick cut-off of the trip valve 
gear. We hope to obtain successful results by increasing 


.| 431,000 watts on December 31st, 1891. 


osted in the engine-room day- | 


the weight of the flywheels, which work is now in progress ; 
also by increasing the elasticity of the drive by the use of 
spring pulleys arranged on the principle of the trans- 
mission dynamometer, in place of the ordinary pulley. 
As a uniform turning effort is the end to be aimed at, 
we believe that the steps we are taking will accomplish 
that result. 

Distribution. — The installations on the consumers’ 
premises, as shown in the progress diagram, amounted to 
The nominal 
transformer capacity supplying the above was 391,000 
watts, or an excess of installed watt capacity to transformer 
provision of 9 per cent. The percentage of excess has been 
reduced by the recent extension of small shop-lighting, 
etc. ; it had previously been run up to as high as 25 per 
cent. 

The object we had in doing this was to keep the average 
transformer efficiency as high as possible, and at the same 
time to avoid undue fall of pressure in the service. That 
this course may be safely carried out, if we discriminate 
between those consumers who burn all their lamps simul- 
taneously and those who never by any chance do so, is 
vd o by an examination of the progress diagram. It 
wil be observed that the average proportion of lamps 
lighted at any one time to lamps installed, is about 45 per 
cent. ‘Taking the extreme case on the sheet, we have a 
1 of 28 per cent. excess. We find the average 
ighting hours per annum of the various classes of con- 
sumers on the company's mains to be as follows: 


Shops. Offices, Private houses, 
Tu 45 344 


As previously stated, the distribution losses from all causes 
average 25:4 per cent, over the year. The loss is incurred 
from two sources—transformer and line losses. Weekl 

observations are taken, by means of Lord Kelvin's milli- 
ampere-meter and a low-reading Siemens dynamometer, for 


mss BGB BP WR 


| the purpose of checking and comparing these losses. 


Summary.—Summarised, the chief results embodied in 
this paper are : 


1. Load factor (as per definition) ........... . 8:16 
2, Loss in distribution 1. ceccasanccssenssecesccsessevestaneaccded 254 
3. Average lighting hours per annum. . i 7 
d, Coal bill per unió ald. rr 21 074lb 
5. Water=107'5+10 per cent. for water deducted for 
efficiency gol lc s,s ce coc ncvienspanan cedwarsrisnuesyy derteorees , 118:2 
6. Pounda of water evaporated per pound of coal, bank- 
ing, etc., inclusive...... .. mI IPRC m ss 5˙Ilb. 
7. Water consumption per indicated horse- power hour 27 91lb. 
8. Engine and dynamo average efficiency ...........«. 261.4 46°6 
General Conclusions.—Much discussion has taken place on 
the merits of the various methods of supply. e have 


had to consider the matter from a purely commercial point 
of view, having regard only to giving an efficient service, 
at the least cost, and quite without prejudice in favour of 
any particular system or mode of working. That the 
results have been obtained by the use of separate trans- 
formers in the consumers’ premises, without a secondary 
network, by machinery constantly running, with no storage 
except the coal heap, gives some ground for believing that 
in alternating-current distribution there exists a means of 
supplying the public with electric energy, and of meeting 


504 | parliamentary and other obligations, at a price which is 


satisfactory to the public, and affords investors a reasonable 
interest on their capital. It may be stated to those 


| interested in sub-transformer station distribution that the 
| average losses in direct distribution over this year have 


been reduced from 25˙4 19:5 per cent., and as 
the load increases it is hoped .that further reductions will 
take place. Also, the total cost of the unit sold equals 
2°9086 pence, which includes everything except directors“ 
fees and legal charges. 


Railway Vards.— There is a great deal more work n 
are electric lighting that might be done than is yet carried 
out for railway companies’ goods yards and open shunting 
places. Probably in many cases only a definite scheme or 
an application in the right quarter is needed for considerable 
contracts to result. The Midland Railway have recently 
set a example in their Leeds and other stations in the 
introduction of extensive electric plant. 
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BUS LIGHTING. 


It goes without saying that the more ways found 
for the consumption of electrical energy, the better 
it will be for central stations. It matters little 
whether current is supplied to turn a sewing 
machine, cook a chop, or charge a battery—the 
main object is to increase the demand. The new 
departure in bus lighting may have no immediate 
effect upon the demand from central stations, but 
if such lighting becomes general such demand 
will arise. We sometimes rashly accuse men in 
responsible positions for being too conservative, 
and showing little desire to try new - fangled 
inventions. When the matter is thoroughly 
examined, it may be found that, so far from being 
averse to introduce improvements, larger or smaller 
sums of money, and much time and trouble, are 
spent in testing the said improvements. It has been 
so in the case of bus lighting. No one admires the 
existing stinking oil lamp, but till quite recently all 
the attempts to get some other practical light in its 
place have ended in failure. As is well known, 
most of the omnibuses are lighted under contract 
with Mr. Willing. That gentleman is keen enough 
to understand that improved lighting may be 
satisfactory in more ways than one, and for 
years past has had under trial various methods 
by means of gas and electricity. Primary and 
secondary batteries have been tried and failed, till 
Mr. Niblett, manager of the Lithanode and General 
Electric Company, in conjunction with Mr. Hymns, 
manager for Messrs. Willing, solved the problem. 
The battery used is a five-cell battery, constructed of 
FitzGerald’s lithanode plates, fitted into a box. The 
terminals are led to two contact-pieces on one 
side of the box. The battery so arranged is put 
into a well under the driver’s feet, in which 
are two contact-pieces leading to a 5-c.p. Edison- 
Swan lamp. So far, the battery has been under 
& continuous practical test for about three 
months, with results so satisfactory that a con- 
tract has been entered into to supply, and elec- 
trically and mechanically maintain, the lights in the 
omnibuses upon one of the London Road-Car 
Company’s routes. If this extended experiment is 
satisfactory, the intention is to fit up the greater 
number of omnibuses plying in our streets with the 
electric light. Such an extension would mean a 
fairly large demand of current at various convenient 
centres in this huge metropolis, as it would be 
extremely inconvenient to cart the batteries back- 
wards and forwards to one place for charging. The 
success of batteries under the rough conditions which 
hold in omnibus traffic ought to give us fresh heart 
that more extensive use will be made of them in 
self-contained tramcars. In the latter case, how- 
ever, to the mechanical difficulties are added the 
difficulties due to the requirements of an extremely 
rapid discharge at varying intervals of time. From 
the æsthetic point of view, the improved method of 
lighting omnibuses will be heartily welcomed. These 
vehicles are at no time palaces of comfort, but there 
are times when, what with the evil smell from the 
lamps, the flickering light, added to other discomforts, a 
seat in an omnibus means a minor taste of purgatory. 
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PAINS AND PENALTIES. 


Boots—these necessary articles of human attire 
seem destined to become somewhat conspicuous, 80 
far as we are concerned, for, as our readers will see, 
we are threatened with the direst pains and penalties 
of the law unless we retract all we said in our note 
on page 389. The law of libel is so very peculiar 
that it may be we are heaping coals of fire upon our 
heads by referring to this case. Many of our readers 
will recollect the man who was called to account for 
his libel upon a woman—“ She was ten years older 
than she looked!" Under threat of condign punish- 
ment he retracted — '' She wasn't ten years older 
than she looked.” It is our misfortune to be unable 
to take in all this rigmarole about odic force and 
* odic magnetism.” If business-men will tamper with 
things they know not of, they must expect some 
sharp criticism. We have nothing to retract from 
what we have said. The people who are led to con- 
sider the buying of boots because ofsome high-sounding 
farrago and scientific nonsense have to depend upon 
technical journals for words of warning and advice. 
Most emphatically, the putting of a magnet in the 
heel of a boot is no more efficacious in curing 
bronchitis or in renewing brain power than the 
rubbing of the head with a piece of wood would be. 
Mr. Randall is depending upon the ignorance of a pur- 
chasing public in order to obtain a higher price for 
something that has absolutely no value of the 
kind he puts upon it. A good boot may be of 
immense value in keeping the foot dry, and so pre- 
venting a possibility of bronchitis; but that a 
magnet in the heel of the boot will cure the 
bronchitis is quite another matter. The moment 
Mr. Randall will prove the efficacy of the magnet, 
so soon we will apologise to any extent he pleases. 
There are plenty of men we know to whom a 
renewal of ‘‘brain power" would be a godsend. 
Perhaps we are given a little that way ourselves. 
What a grand chance for sciehtific investigation! 
Will Mr. Randall supply the boots? we will supply 
the corpuses. We shall also be happy to insert any 
communication from Mr. Randall that tends to 
prove him correct in his statements. Our aim is to 
obtain facts, and not to be satisfied with the 
exuberant outpourings of the imaginations of quasi- 
scientific investigators. 


CORRESPONDENCE. 


‘t One man's word is no man's word, 
Justice needs that both be heard.” 


THE EDITOR REQUESTED TO RETRACT. 


SIR,— The attention of my client, Mr. Henry Edward 
Randall, of Northampton and of London, has been called 
to a most offensively-worded article with reference to the 
mode in which he conducts his business, contained in your 
issue of the 22nd ult, under the heading Electroforce 
Boots," and although the article would have no weight 
whatever with persons who had full knowledge of my 
client and of the methods pursued by him in the large and 
successful business which he has carried on for upwards of 
20 years, yet it would undoubtedly most gravely prejudice 
him with persons who had not the benefit of this know- 
ledge, and who would no doubt, after reading your article, 
be careful not to have dealings with a tradesman whom 
you stigmatize as resorting to dodges in carrying on his 


business, to practising on the gullibility of the public, 
and to countenancing measures for selling his goods which 
“sail perilously near false pretences.” Your article, more- 
over, winds up by a statement that the way in which my 
client is introducing to the public a new boot, which is 
called the electroforce boot, is ‘‘ unworthy the name of a 
respectable tradesman.” 

Now these are grave and libellous statements, for which 
my client instructs me that there is not a shadow of 
foundation, but as they have been made by you in a 
journal which has a certain circulation, and you have 
thought fit to publish this statement to the world through 
the medium of your paper, I have now, on behalf of my 
client, to request that you will insert in your next number 
a full and detailed retraction and apology (in the same 
portion of your paper and with the same prominence as 
that given to the libellous statements in question), and that 
you will pay for the insertion of such retraction and 
apology in such paper or papers connected with the boot 
and shoe trade as may be designated by my client. 

Failing hearing from you in the course of the week 
that you accept these terms without qualification and 
reserve, and with the draft of the proposed retraction and 
apology for my perusal and approval on behalf of my 
client I am instructed to take immediate steps for the 
vindication of my client’s character, and to obtain exemplary 
damages for the gross and unwarranted libel committed on 
him.—I am, Sir, yours obediently, 

RALPH RAPHAEL. 

59, Moorgate-street, London, E.C., 

May 26th, 1892. 


METROPOLITAN ELECTRIC SUPPLY COMPANY'S 
BALANCE-SHEET. 


SIR, —As an investor in electric light companies’ shares, I 
was much interested in the article in your issue of the 6th 
inst. on the report and accounts of the Metropolitan Electric 
Supply Company. Before the appearance of your article it 
had been my intention to take some further shares in this 
company, but since its appearance I have made it my duty 
to look closely into the report and accounts, and the opinion 
at which I have arrived, as the result of this investigation, 
does not agree with that of some of your contemporaries as 
to the value of this company's shares; and as there may be 
other investors similarly placed, I trust you will allow me 
to set forth my reasons for arriving at this conclusion. 
They are as follows: 

This company commenced operations in 1888. I have 
before me the report and accounts for the 15 months endin 
3lst December, 1890, and for the 31st December, 1891. 
find from the former of these reports that the number of 
lamps at the close of 1889 was 14,000, and at the close of 
1890, 48,000. The following are also extracts from this 
company's report: The company's stations at Whitehall, 
Sardinia-street, Rathbone-place, and Manchester-square are 
now completed " ; and, “it is confidently anticipated that 
the new station for the Paddington district, the machinery 
for which is in a forward state, will be at work in time for 
next winter's lighting, and“ these stations, with the mains 
and other necessary plant, will about absorb the company's 
present issue of capital." 

I also find, from the accounts accompanying this report, 
that up to the 30th September, 1889, the sum of 
£11,408. 9s. 4d. — proportion of directors’ fees, salaries, rent, 
rates and taxes, consulting engineers, law, etc., charges— 
were placed to capital account, and £13,025. 13s. 10d. as 
a proportion of similar charges to the 31st, December, 1890, 
was also placed to capital account, making a total of 
£24,434. 3s. 2d. Although this appears a very large sum 
with which to load capital, it is possible that, owing to the 
work of construction and completing all their stations, it is 
justified ; but the fact of their declaring in the same report 
a dividend of 2s. per share, and intimating that their lamps 
had risen to 58,000, seem to imply that they had, if not 
altogether, at any rate very nearly, left the construction 
and entered into the revenue-producing stage, and that the 
revenue account in future would show the tull expenditure. 

On referring to the report and accounts for the year 
ending year 1891, I find a different state of affairs to what 
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might be expected from the foregoing. Instead of the 
Paddington station, ** with the mains and other necessary 
plant, being completed " for “ about the company’s present 
issue of capital," I find that additional capital to the extent 
of £100,000 is required for this purpose, and although the 
number of lamps at the end of the year had reached 
82,000, and consequently the company might now be said 
to have emerged from the construction stage, capital is 
again debited with no less than £9,459. 17s. 11d., as a pro- 
portion of directors’ fees, salaries, etc.—charges which are 
usually debited to revenue—thus making the total of such 
charges as transferred £33,894. 1s. ld. It would be inte- 
resting to know what this is worth as an asset. Although 
the amount transferred to capital account for these charges 
during 1891 almost equals the gross profits shown in the 
revenue account, this is only accomplished after this account 
has been credited with the sum of £3,027. 1s. 3d., being 
the amount allowed by contractors in lieu of coal, oil, 
water, etc., during the erection of installations. In my 
opinion this item certainly requires some further expla- 
nation, and one naturally asks if this is the proper account 
for it to be placed to. On comparing the coal and oil, etc., 
accounts for the two years, I do not find that those of 1891 
are out of proportion with the 1890 accounts. If it is held 
that the sum covers both years, then “net revenue" 
account, in my opinion, is the proper account, and not the 
revenue account for the year. 

With an average of, say, 70,000 lights connected for the 
year, a dividend of 4s. per £10 share, after transferring 
£9,459. 17s. 11d. of expenses to capital, and crediting that 
account with an item of £3,027. 1s. 3d., which cannot be 
expected to occur again, and with the whole of the original 
capital spent, the result cannot be considered a very satis- 
factory one, and I cannot agree with a contemporary of 
yours which states that this company's £10 shares at 
£7. 10s. are the cheapest in the market. 

I am beholden to you for your article, which has enabled 
me to make these investigations, as it has made me pause 
before taking any further shares, and I feel sure that other 
investors considering them will be led to make similar 
investigations.—Yours, etc., ACTUARY. 

May 31, 1892. 


ELECTRIC LOCOMOTIVES: A CORRECTION. 


SIR, —A passage in the newly-published fourth edition 
of my "Dynamo-Electric Machinery” requires correction, 
being technically inaccurate. On page 616 the statement 
occurs that the electric locomotives of the South London 
Electric Railway are now being replaced by some of 
Messrs. Siemens’s locomotives. In justice to Messrs. 
Mather and Platt it ought to be stated that the 14 original 
locomotives supplied by them are still running, and that 
they have run in the aggregate no less than 450,000 miles. 
The two more recent locomotives supplied by Messrs. 
Siemens do not replace, but are supplementary to, the 
original engines.— Yours, etc., 

une 1, 1892. SiLvANUS P. THOMPSON. 


INSTITUTION OF ELECTRICAL 
ENGINEERS. 


The two hundred and fortieth ordinary 
general meeting of the Institution was held at 
the Institution of Civil Engineers, 25, Great 
George-street, Westminster, on Thursday even- 
ing, May 26, 1891, Prof. W. E. Ayrton, F.R.S., 
president, in the chair. 

Before proceeding to the business of the 
meeting, the PRESIDENT had a melancholy duty 
to perform in announcing the lamentable death 
of Mr. Willans. It was quite unnecessary, he 
said, for him to say anything to make the 
members appreciate this loss to the society. Mr. Willans 
was a man of great scientific attainments, as well as 
being à iii distinguished engineer. Not only was it 
a loss to the society, but to the electrical engineering 
profession, and that at the present time must be regarded 
as a loss to their country. Nobody knew Mr. Willans 


better than Mr. Crompton, who was therefore asked to say 
a few words about the loss sustained. 

Mr. R. E. B. Crompron had often spoken to the members 
and always with pleasure ; but that time it was with a very 
different feeling. He had that day returned from the 
funeral of their friend. He said nothing about his private 
feelings, as he had lost a man whom he really liked better 
than any other. He had been very closely connected with 
him for many years, and never had a quarrel But 
speaking from the point of view of the loss which the pro- 
fession—in fact, he might say Englishmen as a whole—had 
sustained, he believed it was only in that room where it 
would be thoroughly realised. There were many in the 
room who had, like himself, experienced the great assist- 
ance of Mr. Willans. Mr. Willans was one of those modest, 
unassuminy men who would stand at your side and give 
you advice which you found of incalculable value, and he 
did it in such a way that you thought the sugges- 
tion came from yourself more than from him; but 
now that he had gone a great many would find the 
difference. He did not think that the outside world knew 
that in Mr. Willans they had lost probably the greatest 
steam engineer of the time. That was his opinion, and 
he believed it was the opinion of a great many others 
who thought they knew. He was in the prime of life, and 
had just begun to make his opinions felt. He believed 
another few years would have made the whole world 
acknowledge that in Mr. Willans they had a man who had 
revolutionised the whole of steam engineering. It was very 
sad that his career should have been cut short in the 
melancholy manner it had been. It only showed what a 
little stood between them and eternity. He did not know 
what he could add to what he had said, further than that 
he believed nowhere in the world would a more hearty 
vote of sympathy arise than from the members of the 
electrical profession, whose labours Mr. Willans had so 
greatly aided, and nobody would more greatly regret the 
gap his death had left among them. 

The names of new candidates for election into the Insti- 
tution were announced, and, this being the last meeting 
of the session, were balloted for. 

The PRESIDENT announced that the Council had made 
their first award of the Salomons scholarship, value £35, 
to a matriculated second-year student in the Central Insti- 
tution electrical engineering department—Mr. C. H. C. 
Wocdhouse. He then called on Mr. A. W. Heaviside 
and Mr. R. C. Jackson to read their paper on “ Electrical 
Distribution by the Newcastle-on-Tyne Electric Supply 
Company,” which we reprint elsewhere. 


TRIPLE-POLE MAIN SWITCH. 


Messrs. Dorman and Smith have recently “tripled ” 
their B type main switch, and the result is shown in the 


illustration. This has been done to meet the call of some 
of the supply companies who are desirous of breaking three 
wires simultaneously. The arrangement, as will be seen, 
consists of mounting three sudden-release double-break 
main switches side by side, and working them by means 
of a single handle on an insulated shaft. 
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WEAVING BY ELECTRICITY. 


The council of the Blackburn Technical School has 
recently witnessed some exceedingly interesting experi- 
ments at the loom works of Mr. Henry Livesey, Green- 
bank, Blackburn. The experiments were made to test 
the application of electricity as a motive power for 
looms, and they proved to be eminently satisfactory. 
Mr. Livesey is a member of the "Technical School 
Council, and when it was found that the dynamo at the 
school was capable of generating far more power than 
was required for merely ligbting the building, he suggested 
that some of the current should be used to drive looms. 
The assistance of Mr. Thomas Barton, electrical engineer, 
of Ainsworth-street, Blackburn, was sought for to arrange 
the methods of driving. Mr. Livesey generously put the 
power, a loom, and space at the disposal of the council, and 
after experiments extending over a considerable time the 
difficulties were conquered, and the loom is now in full work- 
ing order by thenew power. It is interesting to note that 
the very same loom won Mr. Livesey the medal at the Paris 
Exhibition. The loom is one used for plain goods, and 
it has a weaving space of 44in. The whole of Mr. 
Livesey's works are lit by the electric light, generated 
by a dynamo in the basement. The mains have heen 
connected to a motor which drives the shaft and runs 
the looms in the ordinary way. The speed is regulated 
by a switch, and the motion is so beautifully steady 
that the loom can be run from an exceedingly slow 
speed up to 300 “picks” a minute. If it were fixed 
on a solid floor, even a still higher rate of speed could be 
obtained. There is sufficient power at the technical school 
to run 16 or more looms. Experiments will be made to 
see whether the arrangement can be made an economical 
one, if applied to a large shed. It certainly would be 
where electricity is used for lighting, and where power is 
only required for a comparatively few looms. The experi- 
ments are felt to be doubly interesting from the fact that 
they open up great possibilities for using electricity. Should 
the Corporation put down electric light as is proposed, and 
the electric light become popular in the houses and shops 
of Blackburn, there is nothing to prevent electricity being 
adapted to many domestic and other purposes. 


EXPERIMENTS WITH ALTERNATE CURRENTS OF 
HIGH POTENTIAL AND HIGH FREQUENCY.* 


BY NIKOLA TESLA. 
(Continued from page 520. ) 


One of the experiments performed may be mentioned here by 
way of illustration. A small piece of pumice-stone was stuck on 
a platinum wire, and first melted to it in a gas burner. The wire 
was next placed between two pieces of charcoal and a burner 
applied so as to produce an intense heat, sufficient to melt down 
the pumice-stone into a small glass-like button. The platinum 
wire had to be taken of sufficient thickness to prevent ite melting 
in the fire. While in the charcoal fire, or when held in a burner 
to gain a better idea of the degree of heat, the button glowed 
with great brilliancy. The wire with the button was then mounted 
in a bulb, and upon exhausting the same to a high degree the 
current was turned on slowly so as to prevent the cracking of the 
button. The button was heated to the point of fusion, and when 
it melted it did not, a ntly, glow with the same brilliancy 
as before; and this would indicate a lower temperature. Leaving 
out of consideration the observer's possible, and even probable, 
error, the question is, can a body under these conditions be 
brought from a solid to a liquid state with evolution of less 
light? When the potential of a body is 7 alternated it is 
certain that the structure is jarred. When the potential is 
very high, although the vibrations may be few—say, 20,000 per 
second—the effect upon the structure med be considerable. 
Suppose, for example, that a ruby is melted into a drop by a 
seedy 45 lication of energy. When it forms a drop, it will emit 
visible and invisible waves, which will be in & definite ratio, and 
to the eye the grep will appear to be of a certain brilliancy. 
Next, suppose we diminish to any degree we choose the energy 
steadily supplied, and, instead, supply energy which rises and 
falls according to a certain law. Now, when the drop is formed, 
there will be emitted from it three different kinds of vibrations— 
the ordinary visible, and two kinds of invisible waves: that is, 


* Lecture delivered before the Institution of Electrical 
Engineers at the Royal Institution, on Wednesday evening, 
February 3, 1892. From the Journal of the Institution of 
Electrical Engineers. 


the ordinary dark waves of all lengths, and, in addition, waves of 
a well-defined character. The latter would not exist by a steady 
supply of energy, still they help to jar and loosen the structure. 
If this really be the case, then the ruby drop will emit relatively 
less visible and more invisible waves than before. Thus it wonld 
seem that when a platinum wire, for instance, is fused by currents 
alternating with extreme rapidity, it emite at the point of fusion 
less light and more invisible radiation than it does when melted 
by a steady current, though the total energy used up in the 
process of fusion is the same in both cases. Or, to cite another 
example, a 1 15 filament is not capable of withstanding as long 
with currents of extreme frequency as it does with steady currents, 
assuming that it be worked at the same luminous intensity. This 
means that for rapidly-alternating currents the filament should be 
shorter and thicker. The higher the frequency—that is, the 

reater the departure from the steady flow—the worse it would be 
or the filament. But if the truth of this remark were demon- 
strated, it would be erroneous to conclude that such a refractory 
button as used in these bulbs would be 5 by 
currents of extremely high frequency than by s y or low- 
frequency currents. From experience I may say that just the 
opposite holds good : the button withstands the bombardment 
better with currents of very high frequency. But this is due to 
the fact that a high-frequency discharge passes through a rarefied 
gas with much greater freedom than a steady or low-frequenc 
discharge, and this will say that with the former we can work wit 
a lower potential or with a less violent impact. As long, then, as 
the gas is of no consequence, a ren | or low-frequency current is 
better, but as soon as the action of the gas is desired and impor- 
tant, high frequencies ara preferable. 

In the course of these experiences gos many trials were made 
with all kinds of carbon buttons. Electrodes made of ordinary 
carbon buttons were decidedly more durable when the buttons 
were obtained by the application of enormous pressure. Electrodes 
prepared by depositing carbon in well-known ways did not show 
up well; they blackened the globe very duse From many 
experiences I conclude that 8 75 filaments obtained in this 
manner can be advantageously used only with low potentials and 
low-frequency currents. Some kinds of carbon withstand so well 
that, in order to bring them to the point of fusion, it is neceseary 
to employ very Small buttons. In this case the observation is 
rendered very difficult, on account of the intense light produced. 
Nevertheless, there can be no doubt that all kinds of carbon are 
fused under the molecular bombardment, but the liquid State must 
be one of great instability. Of all the bodies tried, there were 
two which withstood best - diamond and carborundum. These two 
showed up about equally, but the latter was preferable, for many 
reasons. As itis more than likely that this body is not yet 
pore known, I will venture to call your attention to it. 

t has been recently produced by Mr. E. G. Acheson, of 
Monongahela City, Pennsylvania, U.S.A. It is intended to 
replace ordinary diamond powder for polishing precious stones, 
etc., and I have been informed that it accomplishes this object 
quite successfully. I do not know why the name *'* carborundum ” 
has been given to it, unless there is something in the process of its 
manufacture which justifies this selection. ‘Through the kindness 
of the inventor, I obtained a short while ago some samples which I 
desired to test in regard to their qualities of phosphorescence and 
capability of withstanding high degrees of heat. Carborundum 
can be obtained in two forms—in the form of crystals and of 
powder. The former appear to the naked eye dark-coloured, but 
are very brilliant; the latter is of nearly the same colour as 
ordinary diamond powder, but very much finer. When viewed 
under a microscope, the samples of crystals given to me did not 
ap to have any definite form, but rather resembled pieces 
ot broken-up egg coal of fine quality. The majority were 
opaque, but there were some which were transparent and coloured. 

he crystals are a kind of carbon containing some impurities ; 
they are extremely hard, and withstand for a long time even an 
oxygen blast. When the blast is directed against them, they ab 
first form a cake of some compactness, probably in consequence 
of the fusion of impurities they contain. The mass withstands 
for a very long time the blast without further fusion; but a 
slow carrying off or burning occurs, and finally a small quantity 
of a glass-like residue is left, which, I sup , is melted 
alumina. When compressed strongly they conduct very well, 
but not as well as ordinary e dd The powder, which is 
obtained from the crystals in some way, is practically non- 
conducting. It atfords a magnificent polishing material for stones. 
The time has been too short to make a satisfactory study of 
the properties of this product, but enough experience has been 
gainen in the few weeks I have experimented upon it to say that ìt 

oes possess some remarkable properties in many repects. It 
withstands excessively high degrees of heat, it is little deteriorated 
by molecular bombardment, and it doea not blacken the globe as 
ordinary carbon does. The only difficulty which I have found in 
its use in connection with these experiments was to find some 
binding material which would resist the heat and the effect of 
the bombardment as successfully as carborundum itself does. I 
have here a number of bulbs which I have provided with 
buttons of carborundum. To make such a button of carborundum 
crystals I proceed in the following manner: I take an ordin 
lamp filament and dip its point in tar, or some other thic 
substance or paint which may be readily carbonised. I next 
the point of the filament through the crystals, and then hold ib 
vertically over a hot plate. The tar softens and forms a drop on 
the point of the filament, the crystals adhering to the surface of 
the drop. By regulating the distance from the plate the tar is 
slowl dried out and the button becomes solid. I then once more 
dip the button in tar and hold it again over a plate until the tar 
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is evaporated, leaving only a hard mass which firmly binds the 
artala When a larger button is required, I repeat the process 
several times, and I generally also cover the filament a certain 
distance below the button with crystals. The button being 
mounted in a bulb, when a good vacuum has been reached, first a 
weak, and then a strong discharge is passed through the bulb to 
carbonise the tar and expel all gases, and later itis brought to a 
very intense incandescence. hen the powder is I have 
found it best to proceed as follows: I make a thick paint of 
carborundum and tar, and pass a lamp filament through the paint. 
Taking then most of the paint off by rubbing the filament against 
& piece of chamois leather, I hold it over a hot plate until the tar 
evaporates and the coating becomes firm. I repeat this process as 
many times as it is neceasary to obtain a certain thickness of coat- 
ing. On the point of the coated filament I form a button in the 
same manner. There is no doubt that such a button—properly 
prepared under great pressure—of carborundum, especially of 
pores of the best quality, will withstand the effect of the bom- 

ment fully as good as anything we know. The difficulty is 
that the binding material gives way, and the carborundum is 
slowly thrown off after some time. As it does not seem to blacken 
the globe in the least, it might be found useful for coating the fila- 
ments of ordinary incandescent lamps, and I think that it is even 
possible to produce thin threads or sticks of carborundum which 
will replace the ordinary filament in an incandescent lamp. A 
carborundum coating seems to be more durable than other coatings, 
not only because the carborundum can withstand high degrees of 
heat, but also because it seems to unite with the carbon better 
than any other material I have tried. A coating of zirconia or 
any other oxide, for instance, is far more quickly destroyed. I 
prepared buttons of diamond dust in the same manner as of 
carborundum, and these came in durability nearest to those 
prepared of carborundum, but the binding paste gave wa 
much more quickly in the diamond buttons; this, however, 
attributed to the size and irregularity of the grains of the diamond 
It was of interest to find whether carborundum possesses the 
quality of phosphorescence. One is, of course, prepared to 
encounter two difficulties : first, as regards the rough product, 
the crystals, they are good conducting, and it is a fact that 
conductors do not phosphoresce; second, the powder, being 
exceedingly fine, would not be apt to exhibit very prominently 
this quality, since we know that when crystals, even such as 
diamond or ruby, are finely powdered they lose the property of 
phosphorescence to a considerable degree. 

The question presents itself here, Can a conductor phos- 
phoresce? What is there in such a body as a metal, for instance, 
that would deprive it of the quality of phosphorescence, unless it 
is that property which characterises it as a conductor? for it is a 
fact that most of the phosphorescent bodies lose that quality when 
they are sufficiently heated to become more or less conducting. 
Then, if a metal be in a large measure, or perhaps entirely, 
deprived of that property, it should be capable of phosphorescence. 
Therefore it is quite possible that at some extremely high 
frequency, when behaving practically as a non-conductor, a metal 
or any other conductor might exhibit the quality of phosphor- 
escence, even though it be entirely incapable of phosphorescing 
under the impact of a low-frequency discharge. There is, 
however, another possible way how a conductor might at least 
appear to phosphoresce. Considerable doubt still exists as to 
what really is phosphorescence, and as to whether the various 
5 comprised under this head are due to the same causes. 

uppose that in an exhausted bulb, under the molecular impact, 
the surface of a piece of metal or other conductor is rendered 
strongly luminous, but at the same time it is found that it remains 
comparatively cool, would not this luminosity be called phosphor- 
escence? Now such a result, theoretically at least, is possible, 
for it is a mere question of potential, or speed. Assume the poten- 
tial of the electrode, and consequently the s of the projected 
atoms, to be sufficiently high, the surface of the metal piece against 
which the atoms are projected would be rendered highly incan- 
descent, since the process of heat generation would be incom- 
parably faster than that of radiating or conducting away from 
the surface of the collision. In the eye of the observer, a single 
impact of the atoms would cause an instantaneous flash ; but if the 
impacte were repeated with sufficient rapidity, they would produce 
a continuous impression upon his retina. To him then the surface 
of the metal would ap continuously incandescent and of con- 
stant luminous intensity, while in reality the light would be 
either intermittent or at least changing periodically in intensity. 
The metal piece would rise in temperature until equilibrium was 
attained —that is, until the energy continuously radiated would 
equal that intermittently supplied. But the supplied energy 
might under such conditions not be sufficient to bring the body 
to any more than a very moderate mean temperature, especiall 
if the frequency of the atomic impacts be very low—just enou 4 
that the fluctuation of the intensity ot the light emitted could 
not be detected by the eye. The body would now, owing to the 
manner in which the energy is supplied, emit a strong light, 
and yet be a comparatively very low mean temperature. ow 
could the observer call the luminosity thus produced? Even if 
the analysis of the light would teach him something definite, 
still he would probably rank it under the phenomena of phos- 
3 It is conceivable that in such a way both con- 

ucting and non-conducting bodies may be maintained at a certain 
luminous intensity, but the energy required would very greatly 
vary with the nature and properties of the bodies. These and some 
foregoing remarks of a speculative nature were made merely to 
bring out curious features of alternate currents or electric 
impa ses. By their help wo may cause a body to emit more light, 
while at a certain mean temperature, than it would emit if brought 
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to that temperature bya steady supply; and, again, we may 
bring a body to the point of fusion and cause it to emit less light 
than when fused by the application of energy in ordinary ways. It 
all depends on how we supply the energy, and what kind of vibra- 
tions we set up. In one case the vibrations are more, in tbe other 
less, adapted to affect our sense of vision. 

Some effects, which I had not observed before, obtained with 
carborundum in the first trials I attributed to phosphorescence. 
but in subsequent experiments it appeared that it was devoid of 
that quality. The crystals possess a noteworthy feature. In a 
bulb provided with a single electrode in the shape of a small 
circular metal disc, for instance, at a certain d of exhaustion 
the electrode is covered with a milky film, which is separated by a 
dark space from the glow filling the bulb. When the metal 
is covered with carborundum crystale, the film is far more intense, 
and snow-white. This I found later to be merely an effect of the 
bright surface of the crystals, for when an aluminium 
was highly polished it exhibited more or less the same phenomenon. 
I made a number of experiments with the samples of crystals 
obtained, principally because it would have been of special interest 
to find that they are capable of phosphorescence, on account of 
their being conducting. I could not produce bosphorescence 
distinctly, but I must remark that a decisive opinion cannot be 
formed until other experimenters have gone over the same ground. 
The powder behaved in some experiments as though it contained 
alumina, but it did not exhibit with sufficient distinctness 
the red of the latter. Its dead colour brightens considerably 
under the molecular impact, but Iam now convinced it does not 
phosphoreece. Still, the tests with the powder are not von- 
clusive, because powdered carborundum probably does not behave 
like a phosphorescent sulphide, for example, which could be 
finely powdered without impairing the phosphorescence, but 
rather like powdered ruby or diamond, and therefore it would 
be necessary, in order to make a decisive test, to obtain it in a 
large lump and polish up the surface. If the carborundum proves 
useful in connection with these and similar experiments, ite chief 
value will be found in the production of coatings, thin conductors, 
buttons, or other clecttodee capable of withstanding extremely 
high degrees of heat. 

The production of a small electrode capable of withstanding 
enormous temperatures I regard as of the greatest importance in 
the manufacture of light. It would enable us to obtain, by means 
of currents of very high frequencies, certainly twenty times, if not 
more, the quantity of light which is obtained. in the present incan- 
descent lamp by the same expenditure of energy. This estimate 
may appear to many exaggerated, but in reality I think it is far 
from being so. As this statement might be misunderstood, I 
think it necessary to expose clearly the problem with which in 
this line of work we are confronted, and the manner in which, in 
my opinion, a solution will be arrived at. Anyone who begins a 
study of the problem will be apt to think that what is wanted in 
a lamp with an electrode is a very high degree of incandescence of 
the electrode. There he will be mistaken. The high incan- 
descence of the button is a necessary evil, but what is really 
wanted is the high incandescence of the surrounding the 
button. In other words, the problem in such a lamp is to bring & 
mass of gas to the highest possible incandescence. e higher t 
incandeecence, the quicker the mean vibration, the greater is the 
economy of the light production. But to maintain & maas of gas 
at a high degree of incandescence in a glass vessel, it will always 
be necessary to keep the incandescent mass away from the glass— 
that is, to confine it as much as possible to the central portion of 
the globe. In one of the experiments this evening a brush was 
produced at the end of & wire. ‘This brush was a flame, a source 
of heat and light. It did not emit much perceptible heat, nor did 
it glow with an intense light; but is it the less a flame 
it does not scorch my hand? Is it the less a flame because it 
does not hurt my eye by its brilliancy? The problem is precisely 
to produce in the bulb such a flame, much smaller in size, but 
imcomparably more powerful Were there means at hand pro. 
ducing electric impulses of a sufficiently high frequency, and 
for transmitting them, the bulb could be done away with, unlese 
it were used to protect the electrode, or to economiee the energy 
by confining the heat. But as such means are not at disposal, it 
becomes necessary to place the terminal in a bulb and rarefy the 
airin the same. This is done merely to enable the apparatus to 
perform the work which it 18 not capable of performing at 
ordinary air pressure. In the bulb we are able to brand the 
action to any degree— &o fur that the brush emite a powerful light. 
The intensity of the light emitted depends principally on the 
frequency and potential of the impulses, and on the electrie 
density of the surface of the electrode. It is of the greatest 
importance to employ the smallest possible button, in order to 
push the density very far. Under the violent impact of the 
molecules of the gas surrounding it, the small electrode is of 
course brought to an extremely high temperature, but around it 
is a mass of highly incandescent gas, a flame or photosphere, 
many hundred times the volume of the electrode. With a 
diamond, carborundum, or zirconia button the photosphere can be 
as much as one thousand times the volume of the button. 
Without much reflecting one would think that in pushing so far 
the incandescence of the electrode it would be instantly volatilised. 
But after a careful consideration he would find that, theoretically, 
it should not occur, and in this fact — which, however, is experi- 
mentally demonstrated — lies principally the future value of such a 
lamp. At first, when the bombardment begins, most of the work 
is performed on the surface of the button, but when vs ot d 
conducting photosphere is formed the button is comparatively 
relieved. "rhe higher the incandescence of the photosphere the 
more it approaches in conductivity to that of the electrode, and 
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the more, therefore, the solid and the gas form one conducting 
body, The consequence is that, the further is forced the incan- 
descence the more work, Cor perte is performed on the gas, 
and the less on the electrode. The formation of a powerful 
photosphere is consequently the very means for protecting the 
electrode. This protection, of course, is a relative one, and it 
should not be thought that by pushing the incandescence higher 
the electrode is actually less deteriorated. Still, theoretically, 
with extreme frequencies, this result must be reached, but 
probably at a temperature too high for most of the refractory 
bodies known. Given, then, an electrode which can withstand 
to a certain very high limit the effect of the bombardment and 
outward strain, it would be safe no matter how much it is forced 
beyond that limit. In an incandescent lamp quite different 
considerations apply. There the gas is not at all concerned; the 
whole of the work is performed on the filament, and the life of 
the lamp diminishes so rapidly with the increase of the degree of 
incandescence, that economical reasons compel us to work it ata 
low incandescence. But if an incandescent lamp is operated with 
currents of very high frequency, the action of the gas cannot be 
neglected, and the rules for the most economical working must be 
considerably modified. 

In order to bring such a lamp with one or two electrodes to 
grent perfection, it ìs necessary to employ impulses of very high 
requency. The high frequency secures, among others, two chief 
advantages, which have a most important ring upon the 
economy of the light production. Firstly, the deterioration of the 
electrode is reduced by reason of the fact that we employ a great 
many small impacte, instead of few violent ones, which shatter 
quickly the structure ; secondly, the formation of a large photo- 
sphere is facilitated In order to reduce the deterioration of the 
electrode to the minimum, it is desirable that the vibration be 
harmonic, for any suddenness hastens the process of destruction. 
An electrode lasts much longer when opt at incandescence by 
currents, or impulses, obtained from a high-frequency alternator, 
which rise and fall more or less harmonically, than by impulses 
obtained from a disruptive discharge coil. In the latter case there 
is no doubt that most of the damage is done by the fundamental 
sudden discharges. One of the elements of loss in such a lamp is 
the bombardment of the globe. As the potential is very high, the 
molecules are projected with great speed ; they strike the glass, 
and usually excite a strong phosphorescence. The effect produced 
is very pretty, but for economical reasons it would be perha 

referable to prevent, or at least reduce to the minimum, the 
ombardment against the globe, as in such case it is, as a rule, not 
the object to excite phosphorescence, and as some loss of energy 
results from the bombardment. This loss in the bulb is principally 
dependent on the potential of the impulses, and on the electric 
density on the surface of the electrode. In employing very high 
frequencies the loss of energy by the bombardment is greatly 
reduced, for, firstly, the potential needed to eem a given 
amount of work is much smaller, and, secondly, by producing 
a highly-conducting photosphere around the electr 
result is obtained as though the electrode were much larger, 
which is equivalent toa smaller electric density. But be it b 
the diminution of the maximum potential or of the density, the 
gain is effected in the same manner—namely, by avoiding violent 
shocks, which strain the glass much beyond ite limit of elasticity. 
If the frequency could be brought high enough, the loss due to 
the imperfect elasticity of the glass would be entirely negligible. 
The loss due to bombardment of the globe may, however, be 
reduced by using two electrodes 19 of one. In such case 
each of the electrodes may be connected to one of the terminals; 
or else, if it is preferable to use only one wire, one electrode may 
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be connected to one terminal, and the other to the ground or 
to an insulated body of some surface, as, for instance, a shade 
on the lamp. In the latter case, unless some judgment is used, 
one of the electrodes might glow more intensely than the other. 
But, on the whole, I find it preferable when using such high 
frequencies, to employ only one electrode and one connecting 
wire. I am convin that the illuminating device of the near 
future will not require for its operation more than one lead, and, 
at any rate, it will have no leading-in wire, since the energy 
required can be as well transmitted through the glass. In experi- 
mental bulbs the leading-in wire is most generally used on account 
of convenience, as in employing condenser coatings in the manner 
indicated in Fig. 22, for example, there is some difficulty in fitting 
the parte, but these difficulties would not exist if a great many 
bulbs were manufactured ; otherwise the energy can be conveyed 
through the glass as well as through a wire, and with these high 
frequencies the losses are very small. Such illuminating devices 
will necessarily involve the use of very high potentials, and this, 
in the eyes of practical men, might be an objectionable feature. 
Yet, in reality, high potentials are not objectionable—certainly 
net in the least as far as the safety of the devices is concerned. 

There are two ways of rendering an electric appliance safe. 
One is to use low potentials, the other is to determine the 
dimensions of the apparatus so that it is safe no matter how 
high a potential is used. Of the two, the latter seems to me 
the better way, for then the safety is absolute, unaffected by 
any possible combination of circumstances which might render 
even a low-potential appliance dangerous to life and property. 
But the practical conditions require not only the Judicious 
determination of the dimensions of the apparatus ; they like- 
wise necessitate the employment of energy of the proper kind. 
It is easy, for instance, to construct a transformer capable o 
giving, when operated from an ordinary alternate-current machine 
of low tension—say, 50,000 volte—which might be required to 
light a highly-exhausted phosphorescent tube, so that, in spite 
of the high potential, it is perfectly safe, the shock from it 


producing no inconvenience. Still, such a transformer would be 
expensive, and in iteelf inefficient ; and, besides, what energy was 
obtained from it would not be economically used for the pro- 
duction of light. The economy demands the employment of 
energy in the form of extremely rapid vibrations. The problem of 
roducing light has been likened to that of maintaining a certain 

igh-pitched note by means of a bell. It should be said a barely 
audible note; and even these words would not express it, so 
wonderful is the sensitiveness of the eye. We may deliver 
powerful blows at long intervals, waste a good deal of energy, 
and still not get what we want ; or we may keep up the note by 
delivering frequent gentle tape, and get nearer to the object sought 
by the expenditure of much less ener In the production of 
light, so far as the illuminating device is concerned, there can be 
only one rule—that is, to use as high frequencies as can be ob- 
tained; but the means for the production and conveyance of 
impulses of such character impose, at pres at least, great limi- 
tations. Onceit is decided to use very high frequencies, the return 
wire becomes unnecessary, and all the appliances are simplified. 
By the use of obvious means the same result is obtained as though 
the return wire were used. It is sufficient for this purpose to 
bring in contact with the bulb, or merely in the vicinity of the 
same, an insulated body of some surface. This surface need, of 
course, be the smaller the higher the frequency and potential 
used, and necessarily, also, the higher the economy of the lamp 
or other device. This plan of working has been resorted to on 
several occasions this evening. So, for instance, when the incan- 
descence of a button was produced by grasping the bulb with the 
hand, the body of the experimenter merely served to inteneify the 
action. The bulb used was similar to that illustrated in Fig. 19, 
and the coil was excited to a small potential, not sufficient to 
bring the button to incandescence when the bulb was hanging 
from the wire ; and incidentally, in order to perform the experi- 
ment in a more suitable manner, the button was taken so la 
that a perceptible time had to elapse before, upon grasping the 
bulb, it could be rendered inoandescent. The contact with 
the bulb was, of course, quite unnecessary. It is easy, by using a 
rather large bulb with an exceedingly small electrode, to adjust 
the conditions so that the latter ie brought to bright incan- 
descence by the mere approach of the experimenter within a few 
feet of the bulb, and that the incandescence subsides upon his 
receding. 

In another experiment, when phosphorescence was excited, 
a similar bulb was used. Here again, originally, the potential 
was not sufficient to excite phosphorescence until the action was 
intensified—in this case, however, to present a different feature, 
by touching the socket with a metallic object held in the hand. 
The electrode in the bulb was a carbon button so large that it 
could not be brought to incandescence and thereby spoil the effecb 
produced by phosphorescence. Again, in another of the early 
experiments, a bulb was used as illustrated in Fig. 12. In this 
instance, by touching the bulb with one or two fingers, one or two 
shadows of the stem inside were projected against the glass, the 
touch of the finger producing the same result as the application of 
an external negative electrode under ordinary circumstances. 


(To be continued, ) 


PHYSICAL SOCIETY.—May 13, 1892. 


Dr. E. ATKINSON, treasurer, in the chair. 


Mr. Gerrans was elected a member of the society. 

After a paper by Mr. R. Inwards on ‘‘An Instrument for 
Drawing Parabolas," 

Mr. F. H. Nalder exhibited and described ‘‘ Some Electrical 
Instruments.” The first shown wasa ballistic galvanometer with 
one pair of coils, the distinguishing features of which were 
accessibility, small damping, great sensitiveness, and the arrange- 
ment of the control. The control is effected by a tail net 
carried on a horizontal tube, supported by a pillar outeide the 
case, as suggested by Prof. R. M. Walmsley. A small magnet on 
the cover serves for zero adjustment. The suspended system con- 
sists of four bell magnets. two being in the middle of the coil and 
one at top and bottom respectively, arranged so as to be astatic. 
The sensitiveness of the instrument shown was such that a quarter 
of a microcoulomb gave 300 divisions (fortieths of an inch), when 
the period ie time was 10 seconds and scale distance about 3ft. ; resist- 
ance of galvanometer about 10,000 ohms. To bring the needle to rest 
quickly, as damping coil mounted on an adjustable stand and a special 
reversing key with resistances in its base are provided. The key 
has successive contacts arranged so that when pressed lightly only 
8 weak current passes round the damping coil, whilst when pressed 
further & much stronger current . The strong currents are 
used to check the large elongations, and the weak ones for finally 
bringing to zero. A lampetand with semi-transparent scale 
arranged for use with a glow lamp was next shown. Instead of 
reading by the image of the filament, as is ordinarily done, the 
lantern is arranged to give a bright disc of light with a black line 
across the middle. Mr. Blakesley asked if the pan was 
astatic. For damping non-astatic ones he had found it useful to 
wind several turns of wire round the bobbin, and put them in 
series with a few thermo-electric junctions warmed by the 
and a key. In reply, Mr. Nalder said the galvanometer was 
astatic, but the damping coil could be placed so as to act on one 
pair of magnets more than on the other. 

A paper on '' A Portable Instrument for Measuring Magnetic 
Fields, with Some Observations on the Strength of the Stray 
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Fields of „ by Mr. E. Edgar and Mr. H. Stansfield, 
was then read. The instrument was described as an inversion of 
a d'Arsonval galvanometer, for the torque necessary to maintain a 
suspended coil conveying a constant current parallel to the field 
gives a measure of the strength of the field. The constant current 
is furnished by a Hellesen’s dry cell, which the authors found 
remarkably constant. The instrument consiste of a coil of about 
50 ohms wound on mica, and suspended by two German silver 
"re within a tube. A pointer is fixed to the mica, and a divided 
head, to which the outer end of one strip is attached, serves to 
measure the torsion. Within the head chamber is a commutator 
which automatically reverse the current in the coil when the head 
is turned in opposite directions from zero. Two readings may 
thus be taken to eliminat» gravity errore due to want of perfect 
balance in the coil Means are provided for adjusting and 
measuring the tension of the suspensions. The constant of the 
instrument was determined by placing the coil in the field of 
a Helmholtz galvanometer, and found to. be 0:293 per ldeg. 
Any other field is therefore given by 0:293 (» + 1) 0, where 0 is 
the angle of torsion in degrees, and » the multiple of 50 ohms in 
series with the coil. Fields from two or three C.G.S. lines 
upwards can be measured to about 2 per cent. by the instrument, 
and even the earth’s field is appreciable. The authors have tested 
the fields of dyna:nos at the Crystal Palace Exhibition and else- 
where, and the results obtained are given in the paper. It is 
noted that the stray field of multipolar machines fall off much 
more rapidly than those of two-pole dynamos as the distances are 
increased, and that near edges and corners of the magnets the 
fields are much stronger than near flat surfaces. The disturbing 
effect of armature reactions on the strength of the stray field were 
measured and shapes of the rield observed in some cases. Experi- 
ments on magnetised watches are described in the paper. 
Mr. Whipple said the Kew Committee were to some extent 
responsible for the experiments described, for it was on 
their account that the investigations were commenced. In 
connection with the rating of so-called non-magnetic watches, 
it was necessary to know what strength of fields they were 
likely to be subjected to. The instrument devised for making 
the tests was a very interesting one, and the results obtained by it 
of great value. Mr. A. P. Trotter hoped the authors would 
Puppen their work by tracing out the directions of the 
fields of dynamos, and he described a simple method of doing this 
by a test needle used as an indiarubber stamp. The question of 
watches, he thought, must be considered soon ; even non-magnetic 
watches were stopped by being placed in strong fields, owing to 
Foucault currents generated in the moving parts. Mr. Blakesley 
enquired whether the instrument could be used in any position. 
He thought three observations would be necessary to completely 
determine any field. Mr. Stansfield, in reply, said they used a 
pilot needle tor showing the direction of the fields, and then 
placed the coil accordingly. The instrument could be used in any 
position, for the weight of the coil was only about two grammes, 
and did not greatly alter the tension of the suspensions, which was 
usually about 300 phai A watch with a brass balance was not 
3 by a field of 10 C. G. S. lines, but seriously affected by 
one of 40. 


THE TELEPHONE SYSTEM. 


The following Treasury Minute, dated May 23, 1892, 
upon the proposals for the development of the telephone 
system in the United Kingdom has heen issued as a 


parliamentary paper: 


My Lords have before them the pro ls of the Postmaster- 
General for carrying out the policy which has been adopted by her 
Majesty's Government for development of the telephone system in 
the United Kingdom. 

1. It is the object of these proposals, while preserving the pro. 
perty in the telegraphs. which has been paid for by the nation, to 
gecure that expansion of the telephone system which is called for 
by public opinion and the necessities of commerce. It is impos- 
sible to continue the present system under which the telegraph 
revenue is seriously suffering, while, on the other hand, the exten- 
sion of telephones is checked in a manner which cannot be perma- 
nently maintained. The proposals of the Postmaster-General will 
enable the Fete ait companies and the Post Office to co-operate 
in services to the public. 

2. The telephone companies are at present restricted to oral 
communications. The scheme prepared by the Postmaster- 
General will in one direction, as hereafter explained, remove that 
restriction ; and it proposes the establishment of trunk wires 
throughout the United Kingdom. 

3. Unless trunk wires are in the hands of the State, a monopoly, 
apon to the public interest, would inevitably ensue, to the 

vantage of the company which first laid down such trunk wires, 

4. If, on the removal of the restriction to oral communications, 
the companies were allowed themselves to write down and deliver 
messages and a network of trunk wires were spread over the 
country, by private enterprise, the distinction, established by Mr. 
Fawcett, between the business of the companies and of the Post 
Office would disap , and rival systems of telegraphy would be 
working side by side where Parliament intended that there should 
be only one. 

6. For this reason it is proposed that the Post Office shall write 
down and deliver the messages, and that the Post Office shall pro- 
vide a national system of trunk lines. United action on the part 


of the companies and the Post Office is necessary to the success of 
the scheme. 

6. It is proposed that the companies should abandon their right 
to construct trunk wires, and that the Post Office should purchase 
from them euch as they have already erected ; and that in addition 
to this the Post Office should gradually provide additional trunk 
wires, so that there may ultimately be a complete system of com- 
munication between all the important towns in the kingdom. It 
is further proposed that a connecting link between Great Britain 
and Ireland should bo furnished by a submarine cable, and that 
the whole system should be open, not only to the subscribers of the 
companies, but also to any member of the public who may choose 
to come to a post office for the purpose of using it. 

7. The companies will connect their exchan with the offices 
of the Post Office, in order that their subscribers may telephone 
messages—(a) for transmission over the public telegraphs ; (b) for 
transmission through the post as letters ; (c) for delivery as express 
letters; (d) that they may call for the service of Magura 
messengers ; aud may (e) request to be placed in telephonic 
communication with other towns by means of the trunk wires of 
the State. 

8. The Post Office will make no charge for the services of its 
officers who attend to the wires connecting the exchanges with the 
local post offices, and will pay the companies a commission of 5 per 
cent on ordinary telegrams telephoned to those offices for trans- 
mission by the public telegraphs. 

9. The Post Office will withdraw its veto on the establishment 
by the companies of public call offices in the houses and shops of 
sub-postmasters. It will, further, be a consideration whether, if 
the convenience of the department will permit it, head, district, 
and branch post offices should be allowed to be used as call offices, 
etc., subject to such payment by way of rent as may be on. 

10. As far as practicable, the Post Office will provide under- 
ground wires at an agreed rent to connect together the exchanges 
of a company within one and the same exchange area, so that the 
municipal authorities may not have to complain of their streets 
being disturbed by the companies, which, in some placee, might 
be in competition. 

11. The Post Office, where it can permit telephone companies to 
use railways, canals, or other property over whicb it has acquired 
exclusive rights of way for telegraphs, will charge a nominal sum 
of ls. per mile of wire instead of 20s as at present. 

12. Parliament, by a Bill now about to be introduced, will be 
asked to confer on the companies, subject to the consent of the 
local authority, powers for the erection of the wires required to 
connect their exchanges with the houses of their subscribers. 

13. The messages telephoned to post offices for delivery will 
have to be limited in length, and it is proposed to adopt the two- 
fold limit of three minutes and 30 words. The charge will be the 
same as for an ordinary express letter—viz., 3d. —if the address be 
within a mile of the post office where the message is written down.* 

14. For conversations on the trunk wires of the State the fol. 
lowing charges will, it is thought, be equitable, while, at the same 
time, sufficient to secure a margin of profit“: For any distance not 
exceeding 20 miles, 3d. ; for any distance exceeding 20 miles and 
not exceeding 40 miles, 6d.; for every additional 40 miles or 
fraction thereof, 6d. 

15. A charge of 6d. for 40 miles has been sanctioned by the 
Treasury for the trunk wires already provided by the Post Office, 
but the charge of 3d. for 20 miles is new. "The Post Office con- 
sider it necessary that there should be this lower charge for the 
short wires. Longer distances cannot be charged for at a less 
rate, as, although it is true that the terminal expenses are a fixed 
quantity, the expenses of construction and maintenance will, even 
in proportion, increase greatly with the length of the line. Where 
a submarine cable is used, or where exceptional expense is incurred, 
an additional charge will be made. 

16. As in the case of the London-Paris Tolephone line, the 
period of cach conversation will be three minutes, and two con- 
secutive periods will be allowed for a double payment. 

17. My Lords will examine with care such schemes as may be 
successively submitted by the Post Office for the gradual construc- 
tion of new trunk lines. In the course of a few months wires oan 
be erected on existing poles from London to certain princi 
places, and progress can be made as convenience permite with 
further wires in many directions. These works would be carried 
out in such a manner as to supplement and extend the system 
acquired from the companies. 

18. It must be clearly understood that the right of the Post 
Otfice to establish telephone exchanges, which was reserved by Mr. 
Fawcett, will be maintained, the department holding itself ready, 
as in the past, to comply with the reasonable demand of any town 
or district for telephonic facilities. 

19. As to fresh licenses, no further license for the whole country 
will be granted ; and even for a license to establish an exchange 
in a particular town no application will be entertained unleas a 
formal resolution in its favour has been passed by the corporation 
or other municipal authority, and evidence given that there is 
sufficient capital subscribed to carry out the undertaking. In 
this way competition will not be excluded, but a check will be 
imposed on the formation of companies whose sole object it is 
to force the existing licensees to buy them up. But although 
this is the policy which commends iteelf to her Majest. '8 Govern- 
ment, it must be distinctly understood that, should licenses 
hereafter be granted on other principles, no company now or 
hereafter to be licensed will have any ground to complain of 


* These charges are independent of the charges which the 
companies make on their own account for sending a telephone 
message, 
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breach of contract or want of good faith on the part of the Post- 
master General. It will be a condition of any license to a new 
company that their system must be constructed entirely of twin 
wires or metallic circuits, so that there may be an assurance of its 
ney. 

20. The royalties now payans by the companies to the State 
will remain unchanged. The other conditions imposed by their 
licenses will remain unchanged, except so far as they may be 
modified by the policy indicated in this minute. 

21. In conclusion, it may be stated that the intention is to meet, 
as far as possible, the views of municipal authorities, to aid the 
log ae companies in the improvement of their exchange system, 
to place additional facilities at the disposal of the public, and to 
establish trunk wires between the more important towns through- 
out the country. My Lords concur. 

Let a copy of this minute be laid before Parliament. 


ELECTRIC AND CABLE RAILWAYS. 


The following extracts show the part taken by the 
London County Council in connection with the proposed 
electric railways, and the Joint Committee of the Lords and 
Commons, whose report we gave in our last issue: 


ELECTRIC AND CABLE RAILWAYS. 


In accordance with the resolutions of the Council we submitted 
the views of the Council on this matter to the Joint Committee of 
both Houses of Parliament, and supported the same by the evi- 
dence of the agent, the engineer, the chairman of this committee, 
and the chairman of the Housing Committee. The chairman of 
the Parliamentary Committee of the London County Council was 
requested by the Joint Committee to submit a memorandum, and 
the following memorandum was accordingly submitted to the Joint 
Committee of Lords and Commons : 

It may be desirable to explain that, in suggesting certain 
amendments to safeguard the public interest, the Council has no 
wish to take up a position hostile to the promoters of the Bills now 
under consideration by the committee. 'The Council is, on the 
contrary, impressed with the great importance of providing 
London with additional means of internal communication, and ite 
only deeire is that all the various schemes should, in the interest 
of London's future growth, be dealt with upon broad general 
principles, so as to make the lines as useful as possible to the 

ublic, not only of this but also of future generations. It must be 

orne in mind that once any of these lines is constructed, it will 
be for many years practically impossible to construct any other 
anne the same route; nor can the tunnels, once made, be after- 
wards enlarged, except at an enormous cost. It is therefore 
inevitable that the proposals of the promoters should be closely 
scrutinised, as involving the deprivation of the people along that 
route of the possibility of an alternative service. 

The questions now to be decided will go far to establish the 
principles which will be followed in all future cases, and affect not 
the present proposals alone, but all future electric lines. 

niformity of Tunnelling. —The first point urged by the Council 
is that the size of the tunnels should be uniform for all the London 
lines. It will be unnecessary to dwell upon the desirability of 
insisting that the lines should be so constructed as to permit 
of interchange of traffic with each other. Without uniformity of 
tunnel, uniformity of gauge may easily become of no use. it is 
impossible at present to foresee exactly what form of rolling-stock 
may be found most convenient for this new class of railway, and 
no one line ought to be allowed to adopt a dimension of tunnel 
which may be found hereafter to hamper the full development of 
London's internal communication as seriously as the old battle 
of the gauges" hampered English railway development. At 
resent the bills before the committee propose three different 
imensions of tunnel—viz., IIft. Gin., 12ft., and 16ft. It is sub- 
mitted that a uniform tunnel dimension should be determined on 
by the committee. 

Connection with Existing Railways. —If the committee decide upon 
a uniform tunnel dimension, the Council urges the importance of 
BO constructing the lines as to leave open the possibility at some 
future time of interchange of traffic with the existing railways 
serving the suburban belt. The value of this interchange is recog- 
nised by one of the Bills before the committee—viz., the Great 
Northern and City Railway, which includes proposals for connec- 
tion with the Great Northern Railway Company near Finsbury 
Park, and of which the tunnel is accordingly to be 16ft. in 
diameter. 

In connection with its work relating to the housing of the poor, 
the Council is impressed with the absolute necessity for facilitating 
a greater spreading of the popar. It is of vital importance 
to the future well-being of London that every possible opportunity 
should be taken to pone cheap and rapid communication 
between every pert of inner London and what is at present the 
outer suburban belt. The Council would regard it as a serious 
calamity to London if the proposed lines were so constructed as 
absolutely to preclude their forming easy connections with the 
suburban lines of railway at some future time. 

In support of this contention the experience of the Metropolitan 
and Metropolitan District Railways may be alluded to. Intended 
originally only as circle lines, they have both found it expe- 
dient to stretch out into the suburban belt, in order to accommo- 
date the traffic caused by London’s constant expansion, 

It may very possibly be found equally necessary for the full 


1844, to the National Government. 


success of the electric railways that they should possess direct 
communication with the outer suburbs, rising gradually to the 
level of the surface railways at a distance of some miles from 
central London, as the Great Northern and City Railway already 
proposes to do near Finsbury Park. The possibility of mutual 
running powers ought not therefore to be precluded. 

It has been u that this object is secured so far as it is prac- 
ticable by the uniformity of gauge, which would permit the light 
carriages of the electric lines to run on the present railways, 
although the rolling-stock of the latter would not be able to enter 
the deep and narrow tunnels. But it is felt that such an arrange- 
ment might easily prove illusory. It must be doubtful whether 
trains of the peculiar pattern contemplated by the promoters 
(other than those of the Great Northern and City Railway) could 
in practice safely be run amid the crush of morning and evening 
traffic on the existing lines. 

It has been urged that ordinary steam locomotives could not be 
worked at the great depth proposed. But even if this must 
always be the case, the possibility of electric locomotives being 
used on the existing railway lines may at any rate not be abso- 
lutely excluded from consideration. 'The form and size of the 
rolling-stock contemplated by the promoters can scarcely be 
regarded as other than experimental. No one would assert that 
the style of omnibus carriage at present in use is entirely satisfac- 
tory. The promoters might fairly be required, in the interests of 
the public, to leave open the possibility of adopting the dimen- 
sions actually suggested by one of them viz., the Great Northern 
and City Railway. Already in the short history of electric rail- 
ways has there been a marked tendency to increase the dimensions 
of the tunnel. The tunnel first proposed for the City and South 
London Railway was only 9ft. 6in. This was altered to 10ft. The 
Central London Railway Act of 1891 contemplated a tunnel of 
11ft. 6in., which is the size now desired by the City and South 
London Railway Company for their Islington extension. The 
Bakor-street and Waterloo Railway Bill seeks power for a 12ft. 
tunnel, which is also the dimension desired for the Waterloo and 
City Railway. Finally, the Great Northern and City Railway Bill 
proposes, a8 has been already mentioned, a tunnel of 16ft. 

In this experimental stage of the invention, and with the actual 
tendency to expansion already indicated, to make the standard 
tunnel dimension llft. 6in. or 12ft. only, would seriously hamper 
the possibilities of improvement. A 16ft. tunnel would not prevent 
the use of IIft. rolling-stock, should this hereafter be found the 
most convenientsize. But a 12ft. tunnel might absolutely prevent 
the adoption of a whole host of what were found to be desirable 
improvements. 

he committee is therefore asked to adopt the proposal of the 
Great Northern and City Railway Bill—viz., 16ft.—as the standard 
tunnel dimension for all electric railways within the London area. 

Construction from Point to Point, —The next question which the 
Council ask the committee to determine is the general direction of 
the lines. It is for the interest of the public that the shortest and 
most direct routes should be followed in all cases. Surface railways, 
and those constructed on the cut and cover” principle, are 
necessarily forced to depart from these routes, in order to avoid 
valuable property. But at the great depth proposed, this con- 
sideration becomes less material, as all that need be granted is 
what is virtually an ‘* easement of tunnelling,” with an obligation 
to pay for actual damage only. But in order to avoid even this 
compensation (or still more, the legal questions that might be 
raised if no explicit declaration is inserted in the Bills), the 
promoters propose to turn and twist their lines so as to follow the 
direction of main streets. And as the public authority has, in 
most instances, no actual freehold in the streets, it is contemplated 
that no claim can be made by it upon the promoters. 

It is, however, submitted that considerations of this kind should 
not be allowed to interfere with the best possible planning of the 
lines in the public interest. It is highly objectionable that the 
assumed lack of power in the public authority to claim the same 
compensation for damages as a private freeholder should further 
militate against the public interests by encouraging an unneces- 
sarily lengthy and tortuous construction of the lines. 

It has been admitted by the engineer to the promoters that if 
the lines could pass under houses without any greater cost than 
under streets, it would be desirable, in order to avoid unnecessary 
curves, to do so. 

The Council accordingly suggests that the lines should, 
wherever physically possible, be made direct from point to point, 
and that an **easement or right of tunnelling” should be estab- 
lished, carrying with it the obligation to pay only for actual 
damage, and that, in this respect, the public authority should be 

, a8 regards the streets, upon the footing of a private free- 
folder where no other freeholder can show title. 

Power to Purchase.—A further principle which the Council 
urges the committee to adopt is the grant of power to it, as the 
local authority, to purchase the lines in a manner similar to that 
laid down for tramways and electric lighting works. It may be 
observed that it is not pro that the lines should in any sense 
‘revert ” to the local authority without payment (as is the case 
with foreign concessions), but m that the local authority 
should have compulsory power to purchase on fair terms, after the 
expiration of a reasonable period. A compulsory power to 
purchase is given, in the case of all English railways, by the Act of 
l d ut it is urged that as the 
ines now pro are in many respecte more akin to tramwa 
than to railway lines, the more recent precedente of the Tramwa A 
Act should be followed, due modification being made for the 
greater cost of the works. 

In the absence of any new principle, it will perhaps be assumed 
that the Act of 1844 would apply to the proposed electric railways. 
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But if only to avoid such litigation as that which ensued upon the 
desire of the Postmaster-General to apply to the telephones the 
provisions of the Telegraph Aot, it is desirable that it should be 
clearly laid down whether the proposed electric railways are to be 
deemed to be included in the Ket of 1844. 

To the compulsory power of purchase which would in that case 
be given to the National Government, the Council desires to offer 
no objection. But whether or not these electric lines are, for that 
purpose, to be treated as railways, the Council would strongly 
u that their close analogy to tramways should also be con- 
sidered. They are essentially local in their character, and the 
Council would suggest that, whatever power to purchase is given 
to the National Government (which is in the highest degree 
unlikely ever to exercise it), power of purchase should also be 
given to the local authority upon the principle adopted in the 
cases of tramways and electric lighting works. 

In support of this contention, the Council would urge that the 
electric railways are avowedly intended merely as a substitute for 
tramway locomotion, and that the promoters resist any obligation to 
undertake the additional services—-such as goods traffic, convey- 
ance of cattle, minerals, etc. —performed by ordinary railways. 

The position of the local authority with regard to them is very 
analogous to its position with regard to tramway companies. In 
the latter case the promoters seek power to use the surface of 
streets, in which the local authority has usually no fee-simple, but 
only easements of various kinds. In the case now under considera- 
tion the promoters seek power to occupy not the surface, but the 
subsoil, in which the local authority equally has extensive ease- 
ments, and of which it, in certain cases, possesses the freehold. 

It is submitted that a valuable privilege is sought by the pro- 
moters ; that it is not proposed by them to make any payment to 
any public authority in respect of that privilege; that the effect 
of granting it must necessarily be the creation of a virtual monopoly 
which cannot fail seriously to affect the public interest ; and that 
it is extremely undesirable to establish such a monopoly without 
giving some authority representing the public the legal power to 
review its conditions, after the lapse of a reasonable time, in 
order that any future injury to the public may be prevented. 

The Council is prepared to admit the view that the great cost of 
the works proposed, and their necessarily experimental character, 
warrant the grant of a longer period of enjoyment of the monopoly 
than in the case of the tramways. The period of 21 years, adopted 
also for electric lighting works, was afterwards enlarged in the 
case of the latter to 42 years. For electric railways the Council 
has suggested that the period might reasonably be fixed at 60 
years, a term beyond the expectation of life of any investor. 


LONDON CHAMBER OF COMMERCE—ELECTRICAL 
TRADE SECTION. 


ANNUAL MEETING. 


The annual meeting of the Electrical Trade Section of the London 
Chamber of Commerce was held at the offices of the Chamber on 
Friday last. Amongst those present were Mr. R. E. Crompton 
(the chairman of the section), Major Flood Page, Messrs E. Garcke, 
Alex. Siemens, W. T. Gaine (National Telephone Company), 
Colonel Jackson, R. S. Erskine, A. R. Bennett, James Taylor, 
R. J. Jenkins, C. L. Davies, Geo. B. Woodruff, Henry Edmunds 
(W. T. Glover and Co.), W. R. Caldwell Moore, F. Faithfull Begg, 
Musgrave Heaphy, Alfred Thompson, W. W. Beaumont, W. G. Bond, 
G. Binswanger, Llewelyn B. Atkinson (W. T. Goolden and Co.), 
S. Morse, Alex. MacGregor, and Robert Hammond. 

The Chairman, in opening the proceedings, stated that it was 
his duty to inform them that his period of office had now expired, 
and he would wish to refer briefly to the work which they had 
gone into 1 past two ao and to foreshadow the work 
which still lay before them. Speaking generally, he thought he 
might say that they had reason to congratulate themselves on the 
success which had attended the formation of the section. He 
thought it had to a certain extent promoted what was intended— 
viz., Intercourse between the members of the profession. They 
had met frequently to discuss matters of mutual interest, and that 
had been the means of causing those who looked upon each other 
as trade rivals to meet on more of a friendly footing, and had had 
the effect of ee into one for the promotion of objects 
of common interest. e did not propose to take up their time by 
enumerating anything like all the different topics that had been 
dealt with by the section. Fortunately, in one way, they had all 
been so busy that they had not had time to attend meetings aa they 
might have done, and questions that might at a less busy time 
have been discussed not been touched: Unfortunately, from 
one point of view, the section had lately been in antagonism with 
the Board of Trade on the question of overhead wires. It arose 
out of a decision of the Board of Trade not to permit the use of over- 
head wires under any circumstances, a decision which appeared to 
be manifestly unjust, seeing that they had laid down a code of 
regulations on the subject on the strength of which a great deal 
of 1 had been expended. He was not one of those who 
upheld the use of overhead wires in crowded cities, but in 
rural districts, where electrical energy had to be carried over lon 
distances, it was one of the methods which seemed to lend itse 
most easily to distribution at a moderate cost, and he thought 
that the decision of the Board of Trade was one that was to be 
combated with all their strength. Asa consequence of the deci- 
sion some months ago they had practically canvassed the whole 
profession through the instrumentality of the Chamber of Com- 


merce, and had been enabled to present so powerful a petition to 
the Board of Trade that they had at once praotion iy reconsidered 
their decision. He would not criticise the way in which they had 
reconaidered their decision. He thought it was better to ‘‘ let 
sleeping dogs lie," but he was of opinion that the trade in future 
would not be treated in such a brusque manner. One or two impor- 
tant matters had been begun by them, but had not been 
forward, principally, he supposed, on account of the happy state 
of the trade, which left them little time for the consideration of 
abstract business. He alluded to the standardising of machinery 
in order to make it as interchangeable as possible. The y 
practical part carried out was the standardising of the screws ui 
in their machinery. He thought that 99 per cent. of the electrical 
manufacturers were now using the form of screw which had been 
roposed by the Small Screw Committee of the British Association. 
t was universal in England and was interchangeable with the 
Swiss screw, and was, therefore, practically international. By the 
agency of the section they had also been able to arrange a visit 
to the Frankfort Exhibition last year in & body, under conditions 
which would not have been possible as individuals. They had aleo 
been able to do some useful work in connection with another exbi- 
bition, that at the Crystal Palace. They had secured ite postpone- 
ment after a conference with the directors of the Crystal Palace. 
If it had taken place when it was origina) propose: the display, 
he thought he might venture to say, would not have been 80 
good as it was. The display had only reached ite height in the 
middle of February,and that was some months later than the date 
at first determined on by the Crystal Palace authorities. The 
result, he thought, showed that the exhibition was all tbe better 
for postponement. One of the burning questions before them was 
the question of the telephones and the telephone service in London 
and in all England. It was a question as to how far the interests 
of the telephone companies and those of the heavier electrical 
industries could be brought together so as not to clash. In some 
respects it appeared as if these interests did clash, and it would be 
a great pity if vast sums of money had to be expended on law if 
these questions could be settled by friendly meetings between the 
representatives of the different interests. He had to intimate his 
retirement from the chairmanship of the section—a post which he 
had filled for a longer time than he had intended. He regretted 
leaving the chair, and he only hoped that his successors would 
find it as pleasant a duty to serve them in the future as be had 
found it in the past. 

Colonel Raynsford Jackson said that no one could bave failed 
to observe the energy and the knowledge which Mr. Crompton 
had brought to bear on the various subjects that had come before 
the section during the time he had presided over them.  Feeli 
that Mr. Crompton was the right man in the right place, he 
much pleasure in proposing his re-election. 

Mr. R. J. Jenkins, in seconding this, said that they were only 
giving expression to a feeling of more than satisfaction at the able 
way in which Mr. Crompton had filled the post. 

Mr. Crompton said he appreciated their great kindness and the 
honour which they meant to do him, but it was impoesible for him 
to continue. There were many reasons why ‘it was desirable that 
they should have a change. He was rather overworked already, 
and it was a feeling of great annoyance to him that he had not 
been able to give the work of the section the time and attention it 
deserved. o continue, he felt would not be to do justice to his 
own business and the work of the section. He had considered the 
matter carefully, and his decision was irrevocable. There was an 
excellent gentleman to be nominated whom he thought would be 
acceptable to them all. 

Mr. Garoke said that, as vice-chairman, it might be convenient 
that he should add a few words to what had been said by Colonel 
Jackson. They had used great efforts to get Mr. Crompton to 
withdraw his resignation, but without success. He was ony 
echoing the sentiments of all when he said that they recei 
Mr. Crompton’s resignation with deep and sincere regret. At 
the same time, it had to be recollected that Mr. Crompton had 
served them for four years. It was only right, therefore, that the 
chairman and the two vice-chairmen (Major Flood Page and him- 
self) should on that occasion tender their resignations so as to 
afford the members the opportunity of appointing successors. 
They had occupied office longer than was usual according to the 
precedents of other trade sections. He believed the rule was 
usually to elect new chairmen and vice-chairmen every two years. 
It ought also to be remembered that the post had been a serious 
addition to Mr. Crompton’s numerous engagements. Mr. Crompton 
had rendered them service not only as the chairman of the section, 
but also to the whole electrical industry at large throughout the 
country. It had been a great pleasure to him to work with Mr. 
Crompton as a colleague. The one question alone to which he 
(the chairman) had referred —that of overhead wires—involved a 
great deal of trouble and anxiety. They received the resignation 
with great regret, but as Mr. Crompton s decision was irrevocable, 
he thought he would be in order in proposing that, while they 
reluctantly and with gras regret accepted tha resignation of Mr. 
Crompton, they should appoint a succeasor, and he would su t 
the name of Major Fl Page, the senior vice-chairman of .the 
section since its formation, and one who hed devoted considerable 
attention to its affairs. Major Flood Page did not require any 
introduction from anyone. As chairman of the Edison and Swan 
Company he had had opportunities of being in touch with every- 
one in the industry. He had an intimate acquaintance with all 
the subjecte that was likely to come before them, and he believed 
he was only serving the interests of the industry in proposing that 
he should be their chairman. He would also su d that their 
chairman and vice-chairmen be appointed for a fixed term—«ay, 
two years. 
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This was seconded by Mr. Musgrave Heaphy, and on being put 
to the meeting it was declared carried unanimously. 

Mr. Erskine proposed that Mr. Garcke should be re-elected 
vice-chairman. This was seconded by Mr. Ebner and agreed to. 

Major Flood Page was sure that no one regretted more 
heartily than he did that Mr. Crompton should be retiring from 
the chair. It had been his pleasure on the day on which the 
section had been formed to pro the name of Mr. Crompton as 
chairman. He had urged that they should give a unanimous vote 
in his favour, and they did so, and he believed that the position 
that that section had occupied was very largely due to Mr. 
Crompton's influence in the electrical world. As the decision was 
irrevocable, however, he had pleasure in proposing the name of 
Colonel Raynsford Jackson as the second deputy-chairman. 

Colonel Jackson thanked Major Flood Page for proposing his 
name as vice-chairman, but he declined the proffered honour, as he 
had not attended the meetings sufficiently often in the past, and he 
could not promise such an attendance in the future as would be 
befitting tbe position. 

Mr. Alex. Siemens pointed out to Colonel Jackson that the 
duties of the second deputy-chairman would be very light indeed. 

Colonel Jackson still declining to allow his name to be put 
forward, Mr. Bennett proposed that Mr. Alex. Siemens should be 
elected to the vice-chair. This was secondod, and on being put to 
the vote was carried unanimously. 

Mr. Siemens said he had been somewhat tra E as he had 
been approached by some of the committee a Wok fore and had 
distinctly refused. He was reminded, however, by Major Flood 
Page, of his own argument to Colonel Jackson, that the duties 
would he '‘ light indeed." 

At this stage Mr. Crompton vacated and Major Flood Page 
took the chair. In returning thanks for his election, he said he 
could not of course pretend to be eo fitting a representativo as 
their late chairman. Mr. Crompton was familiar with the whole 
5 as well as commercial aspects of the trade. He (Major 

lood Page) represented the commercial side only. Ever since 
there had been a commercial aspect of electric lighting he had 
been identified with it. No one could deprive him of the honour 
of being the first to introduce electric lighting into New Zealand 
and other British colonies. He would do his best for the interests 
of the section, and he knew he would have the advantage of Mr. 
Crompton’s experience should he require it. 

The next subject to be dealt with was the consideration of the 
advisability or otherwise of the section following the precedent of 
other sections of the Chamber, in convening the whole of the 
membership of the section to all future meetings, abolishin 
the standing committee and electing special committees to dea 
with special subjects from time to time. The general feeling was 
that there could not be two opinions about the desirability of 
interesting the whole of the members in the proceedings, and 
the suggestion was, therefore, readily agreed to. 

The attitude of the trade towards the Chicago Exhibition 
formed the next topic of discussion. The Secretary explained 
that the Royal Commission which had been organised to 

romote the interests of the British exhibitors at the Chicago 

xhibition, had requested, the Chamber to act as a London com- 
mittee. The Chamber had accepted that duty, and, under ordinary 
circumstances, they should probably have requested the Electrical 
Section to consider whether it would take any special steps to be 
represented at Chicago. He understood that Mr. Preece, of the 
Post Office, had been occupying himeelf specially in that question, 
and perhaps it might be desirable that they should not appear to 
be interfering in his action. 

Mr. Siemens thought that they could appoint a committee to 
confer with Mr. Preece for the purpose of ascertaining whether the 
section could be of assistance in the work. 

It was agreer that Messrs. Wharton, Ravenshaw, and Bins- 
wanger, with the Chairman and Deputy-Chairman, ex officio, should 
act a8 &.committee to confer with Mr. Preece. 

The telephone question being the next subject for consideration, 
the Chairman said he was told by the secretary that nothing 
further had been done since the deputation had waited upon the 
Postmaster-General to urge the bringing in of a General Powers 
Bill to give the companies compulsory wayleaves. 

Colonel Jackson said he had a few observations to make on the 
subject. They were all aware of the existence of an association for 
the protection of telephone subscribers, which professed to be 
affiliated with the Chamber of Commerce, but he thought that a 
recent circular which had been issued by the association would 
show that it ought not to be affiliated with the Chamber of 
Commerce. It had entered into special arrangements with the 
New Telephone Company on behalf of its members, and it had 
resolved itself into a canvassing body for the benefit of the New 
Telephone Company. The members of the association were to 


secure special privileges which were to be denied to the general 
public. The circular specially stated that no others would have 
the special privilegee offered, and agreed to be given to the 


members of the association. In these circumstances he thought it 
was quite impossible for an impartial body like the Chamber of 
Commerce to allow of affiliation with it of an association which was 
practically nothing more nor lees tban & canvassing body seekin 
advantages for the members of the association at the expense o 
others—to assist one telephone company in opposition to another. 
Colonel Jackson then read one or two of the clauses from the 
circular referred to, ing to give a preference to the members 
of that association. k was clear to his mind that such an associa- 
tion could not be legitimately affiliated with the Chamber of 
Commeree. 

The Chairman said he was informed by the secretary that a 
complaint had been lodged with the association as to the use 


which was being made of the name of the Chamber, and they 
had promised to withdraw its use in all future circulars. 
Colonel Jackson did not think that that met the necessities of 


the case. He thought that an association which secured certain 
privileges for its members from a rival telephone company and 
"ink on the 


them to the exclusion of the generat public, an 
basis of these privileges resolved itself into a canvassing body for 
the benefit of one company as against another where a question of 
the public service was concerned, was not, in his opinion, entitled 
to affiliation with a fair-minded and enlightened Chamber of 
Commerce. 

Mr. Jenkins understood that affiliation was denied (No! No!). 
In that case he was entirely in sympathy with Colonel Jackson’s 
views. He was sure that the council of the Chamber must see 
that it was not to their interests that they should be made parties 
to patronising one scheme as against another. 

Mr. Sydney Morse enquired whether the association complained 
of was represented at the meeting. 

The Chairman replied that no association was a member of the 
section, though there were some individual members of the 
association, he believed, present at the meeting. He thought it 
was a subject for the council of the Chamber to deal with, and 
not for the Electrical Section. 

Mr. Morse enquired whether Colonel Jackson was in order in 
bringing up the question. 

The Chairman was clearly of opinion that he was in order, as 
the telephone question was on the agenda-paper. 

Mr. Bennett said that Colonel Jackson had asserted that the 
object of the association was to canvass for subscribers to the 
New Telephone Company. That was not so. The real object and 
origin of the association was to investigate complaints which were 
brought forward by subscribers in London against the existing 
telephone service. The course they had taken in Supportin the 
New Telephone Company was a consequence of that object. 
He thought Colonel Jackson had altogether overstated the case 
when he said that the object was to canvass for subecribers to the 
New Company. 

Mr. Thompson thought that Mr. Morse had correctly pointed 
out that the agenda did not give a sufficient indication which 
would enable any member to have got together sufficient data to 
be familiar with the question. The secretary had already stated 
that the matter was in a fair way of being quashed. He thought 
Colonel Jackson had gone out of his way to 5 the 
importance of the question by making any reference whatever to 
the New Telephone Company. He su pate that nothing further 
be done, but that if the question should become of more importance 
it should be brought up with a proper notice on tbe agenda-paper, 
so that members who were interested in the association complained 
of would have an opportunity to attend and discuss the other side 
of the question. 

Colonel Jackson regretted that he did not see Mr. Thompeon, 
Mr. Haig, and some other members of the association at thab 
meeting. He was quite certain if they had been, that as fair- 
minded and honourable men they would have seen the impropriety 
of the affiliation of the association with the Chamber of Commerce. 
He based his objections on the sentences which were in their own 
circular, and hence he had not gone out of his way to exaggerate 
the position. For these reasons he would move: That a repre- 
sentation be made to the Council of the Chamber that it is not 
desirable that the Association of Telephone Subscribers, whose 
action is directed to obtaining from one of two rival companies 
special advantages for its own members alone to the exclusion of 
others, and which has constituted itself, for the above considera- 
tion, into a canvassing body, should be affiliated with the London 
Chamber of Commerce.” 

This was seconded by Mr. Jenkins. 

Mr. Thompson moved an amendment, which was seconded by 
Mr. Albright : ‘‘ That no action be taken by the Electrical Section 
in the matter of the Association of Telephone Subscribers and the 
New Telephone Company at the present time.” 

On being put to the meeting the amendment was declared 
carried, ten voting for and seven against it. 

In reference to the question as to what attitude the section 
should adopt with reference to the Parliamentary Committee 
appointed to consider the question of electricity in London, it was 
agreed that the matter had been satisfactorily dealt with by the 
Special Parliamentary Committee, and that there was no need for 
any action by the section. 

he report as to the action taken by the Chamber in reference 
to the question of overhead wires, and the reply of the Board of 
Trade to the representations contained in the recent memorial was 
the next subject on the agenda-paper. The letter to the Board of 
Trade, and the reply, were read by tho secretary, of which the 
following are copies : 
* February 16th, 1892. 


“ The Right Hon. Sir Michael Hicks-Beach, Bart., M.P., 
President of the Board of Trade, Whitehall, S.W. 


“ Sir, — I am desired by the council of this Chamber to forward 
to you a copy of a memorial which has been signed by the leading 
electrical engineers, as well as by representatives of all the 
principal electrical firms in the United Kingdom, as to the use of 
overhead conductors. 

The original signatures to copies of the memorial are in our 
possession, and can be forwarded to you if desired, but, having 
regard to the economy of your time, it was considered preferable 
to send you the text of the memorial, with a list appended thereto 
of the names and designations of the signatories. 

* My council express the hope that the memorial may receive 
at your hands the careful consideration which, considering ite 
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representative character, you will probably think it entitled to.— | 


I am, Sir, yours most respectfully, 
7 e (Signed) KEN RIC B. Murray, Secretary.” 


[coPv.] 
Board of Trade (Railway Department), London, S. W., 
“ February 23rd, 1892. 

* Sir, — With reference to the letter addressed by the London 
Chamber of Commerce to the President of the Board of Trade, 
enclosing a copy of a memorial signed by a large number of 
electrical engineers and representatives of electrical firms in the 
United Kingdom, urging that this department should not lay 
down as a settled principle that no overhead conductors for the 
supply of electric energy should be allowed, but that, in rural 
districts at least, the circumstances of each particular case should 
determine whether overhead work should or should not be 
sanctioned, I &m directed by the Board of Trade to say that the 
memorial in question appears to have been prepared under a mis- 
apprehension of the practice of this department. 

The Board of Trade are of opinion that, as a general rule, the 
use of overhead wires is accompanied by many disadvantages, 
both as regards the safety of the public and the efficiency of the 
supply of energy, and they think it is most desirable that mains 
for the supply of energy under provisional orders or licensee should, 
wherever practicable, be placed underground. 

„They have not, however, laid down any absolute rule that 
overhead wires should in no case be employed, and while they 
have declined, in the absence of any special circumstances, to 
approve of a system in which the use of such wires was contem- 
plated as a permanent arrangement in the central and populous 
portions of a town, they have, on various occasions, where the cir- 
cumstances appeared to justify it, and the local authorities 
approved, aathorisod the employment of overhead wires in rural 
districts, or the outlying or less populous portions of towns. 

The Board of Trado see no reason to depart from the practice 
they have hitherto adopted of considering each application for 
permission to use overhead wires on its merits, having regard to 
the special circumstances of the district. I am, Sir, your obedient 
servant, ^ (Signed) Henry E. CALCRAFT. 
„The Secretary, London Chamber of Commerce, Botolph House, 

Eastcheap, E.C.” 


Mr. Crompton said that with regard to the reply from the 
Board of Trade, of course if it were taken literally it would put 
them in rather a foolish position. It would appear as if they had 
been at great pains to prepare a memorial for which there was no 
cause. It was difficult to understand how the Board of Trade 
could have penned such a letter in face of the fact that it was at 
their own request, made in the presence of himself and another 
member of the Chamber at an interview at the Board of Trade, 
that the memorial had been prepared. An informal meeting took 
place at the Board of Trade, when he and the other gentleman who 
complained of the action taken in reference to overhead wires had 
for answer that the regulations might be modified if they could 
ascertain that the great body of the trade were against the regula- 
tion, and a suggestion was conveyed to them that if the great 


bulk of the trade were against the regulation it would be well to | 


memorialise the Department. He only gave that explanation to 
justify action which without that explanation would seem, accord- 
ing to the Board of Trade, to be unnecessary. They had achieved 
what was aimed at, and it was better not to go further into the 
matter. 

With reference to the by-laws made by the County Council 
in pursuance of the London Overh Wires Act, 1891, 
which was the next subject considered, the Secretary stated that 
some months ago the members had been circularised on the 
subject, but only a few replies had been forthcoming, so that there 
did not seem to be many interested. 

Mr. Gaines (National Telephone Company) said that these by- 
laws had been framed by the County Council, but they could not 
come into force until] they were confirmed by the Board of Trade. 
The Board of Trade had made an appointment to consider them, 
and to consider the petition of all parties who had any petition 
to make on the 20th of June. ho question was one which 
not only affected the companies who were running wires overhead, 
but it was a large public question as well, and he would venture 
to move that a small committee should be appointed for the 

urpose of considering these by-laws and also for the purpose of 

earing the interests affected. It might be that the objections 
which were being brought forward by the companies who were 
running these wires might be very right and proper. 

This propose. was seconded by Mr. Bennett, and on being 

ut to the meeting it was unanimously agreed that Mr. Gaines, 

r. Bennett, an 
committee. 

The next question—electrical communication on the coaste—it 
was felt was being satisfactorily dealt with by the President of 
the Board of Trade. It was agreed as far as possible in any 
questions of mutual interest to co-operate with the Mining Section 
of the Chamber. 

A lively discussion ensued as to the question of electrical 
traction. Mr. Morse moved that a special committee should be 
. to consider the question, and to see whether the claims 
of the two interests could not be amicably adjusted, and to report 
to a future meeting of the section. In support of this motion, he 
said that there had been for some timo a movement in the direction 
of the formation of some association for the purpose aimed at in his 
motion. It had been suggested that if a special committee of that 
Chamber were formed to discuss the subject it might appeal to a 
wider body, and it would have the ad vantage of being impersonal 
in ite objects. 


Mr. Edmunds should be appointed a special 


| if a modus vivendi could not be arrived at b 
| men instead of fighting their interests 
| lawyers and electrical experts. He was firmly of opinion that 


Mr. Garcke seconded this. He considered that it was a questien 
of the utmost importance, not only to the section, but to the 
industry in general. A pro had been made that there should 
be an association formed for the pu of dealing with tbe queetion 
of electrical traction, but he considered it quite unnecessary. He 
thought that there was an unnecessary tendency to form separate 
associations, which involved expense to all who joined, when he 
thought it could be very well avoided, and, besides, they could 
not have the same standing in a separate association as they would 
have under cover of the London Chamber of Commerce. 
therefore received with considerable satisfaction Mr. Morse's 
proposal. One important question he thought vlr ape of the 
motion was the appointment of a special committee. e constitu- 
tion of tbat committee, he would venture to suggest, should not be 
too hastily decided upon. It was desirable that the gentlemen 
who had noard. tbe formation of a separate association 
should be consulted, and if they would they should serve on the 
special committee. As it was difficult for them to determine at 
the meeting who were the most qualified to serve on such a com- 
mittee, he would suggest that the matter might be left to the 
chairman and deputy-chairmen to consider, and to report the 
names at the next meeting of those whom they would recommend 
for nomination. 

Mr. Morse expressed his willingness to add that to his resolution. 

Mr. Gaines said that the unfortunate telephone company was 
again coming in. He wanted to understand what the motion 
really meant. The question was a very serious one, and he did not 


| want to suggest whose business it was to find the remedy, but no 
| doubt most of them were aware that the question had been 


thrashed out again and again before Parliamentary Committees, 
with the result that protective clauses had been inserted in the 
interests of the telephone companies in the various electrical Bills. 
He wanted to know if it was the intention to reopen the whole 
field, or whether it was proposed to be more limited in its 
character. 

Mr. Thompson supported the remarks made by Mr. Gaines. 
He did not think that the section should commit iteelf to any 
decided line of action upon a snap resolution such as had been 
proposed in a very offhand manner. While he thought it desirable 
that the Chamber should take some action, yet in proportion 
to the strength of the Chamber as it had been described, so it was 
important that they should not take any action without careful 
consideration of the subject. The question was not on the agenda- 
paper, and, therefore, they could not have come prepared to 
discuss it. He would propose as an amendment that the matter 
be left over till another meeting, so that they might have time to 
consider it, and nominate gentlemen to serve on the committee 
at the next meeting who would be best able to represent the 
important interests involved. 

Mr. Crompton said he was prepared to take some blame to 
himeelf for this matter having been brought forward. He had 
heard that an association was being formed which he thought 
would be antagonistic to the telephone interest, and it occurred 
to him that it would be better if the whole question could be 
looked into from both sides by a full committee, which should 
consist of members of botb interests, and that they should really see 
a number of business 
rough the medium of 


any great delay in bringing such a committee as that proposed into 
existence might be the cause of a great expenditure of money, loss 
of time, and irritation between the two branches. He thought 
the telephone interest should be very fully represented on such a 
committee, and by the very best men, just as in the same way as 


| the other traction interests should be represented by the best men, 


and in such circumstances he did not see what was to hinder them 
arriving at a satisfactory settlement of the question. They knew 
what was referred to. It was the use of the earth. The question 
was going to be fought out on the Continent and in America, and 
he thought they would only show their good sense if they made 
an attempt to settle it in this country in a friendly way. e was 
delighted to hear Mr. Morse's suggestion that a committee should 
be formed, and he could not see that there was anything to be 
gained by delay, and ibly a great deal to lose. 

Mr. Gaines would have liked very much to be able to fall in 
heartily with Mr. Crompton's views. The question, as he had said, 
as between the telephone companies and the electric traction com- 
panies had been fought out in Parliament during the last two or 
three years over every electric Bill, and a protective clause had 
always been inserted for the benefit of the telephone companies. 
Although he did not for a moment oppose the appointment of a 
committee as had been suggested, and while be was willing 
personally to attend and to take any part in the proceedings, he 
could not go to that committee with any suggestion that as far as 
the coon none companies were concerned the subject which had 
already been adjudicated upon by Parliament could be regarded 
as an open question. He could not tie his hands behind bis back 
and say that whatever decision the committee might arrive at, they 
(the telephone companies) would be prepared to be bound by. An 
action was in progress at that moment where even without 
statutory protection the question was being raised under common 
law whether the telephone companies were not entitled to pro- 
tection. The point was—which of the two branches were to double 
their wires. That was the English of it. Let the committee be 
appointed, but they must please understand that, so far as the 

ational Company were concerned, they could not attend the 
committee with any su tion that they would depart from the 
position which they had taken up before the Courts and before 

arliament. 

Mr. W. Worby Beaumont thought that tho remarks made by 
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Mr. Crompton and Mr. Gaines lent importance to Mr. Thompson's 
motion. They should not be in too great a hurry to add to the 
responsibilities of the chairman and vice-chairmen in asking them 
to nominate a committee to sit on such a large question. He did 
not gather that Mr. Thompson was in any way opposed to the 
formation of a committee, but thought it should be formed after 
careful deliberation. He therefore seconded Mr. 'Thompeon's 
proposition. 

Mr. Morse thought that many of the members had entirely 
failed to grasp what was proposed. They had overlooked the 
important point as to what pores the committee would have. 
Mr. Gaines had spoken as if by joining the committee he was 
bound to carry out whatever decision the committee came to. Un- 


fortunately, or, rather, fortunately, perbape, the committee would | 


have no such power even if they desired it. The committee were 
simply to be asked to consider and report on the matter. Assum- 
ing that both sides were represented, and came to a decision as to 
what is to be done, they would have got so far and probably got 
to something practical. He had foreseen for some time that 
traction by electricity was almost impossible, owing to the great 
expense, if the telephone company had excessive use of the 
earth. There seemed tobe a basis for some arrangement between the 
two parties. They had, it was true, fought every traction Bill in 
Parliament, but they knew at what expense. They were spending 
a fortune on these legal proceedings. The telephone company 
said the matter was nettle 

another action-at-law. If the telephone companies as a whole were 
represented, and the other side also, did they mean to say that no 
middle course could be arranged? That had been the object of 
the proposed association, and it would be the object of the 
committee. 

. Colonel Jackson said that he had listened with considerable 
Interest to what had been said by Mr. Crompton, and he con- 
curred in thinking it desirable that representatives of the two 
interests should meet in friendly conference, but of course, as Mr. 
Gaines had observed, the cage vt company would not undertake 
to give up as a preliminary what had been established as its legal 


rights, and to give up which would be to lay a great industry 


prostrate before another. 

_ The Chairman said that no one could dream that anyone agree- 
Ing to serve on the committee thereby gave up anything in the 
shape of legal rights. 

Mr. Thompson said he would modify his proposal, to the effect 
that the chairman and deputy-chairmen should be appointed, and 
meet to discuss the matter; but that the nomination of the other 
members of the committee should be left till the next meeting. 

Mr. Alex. Siemens thought that proposal involved a frightful 
waste of time. If the section had confidence in their chairman 


and vice-chairmen, they should leave the other members to their | 


selection. 

The first part of Mr. Morse’s resolution affirming the desirability 
of appointing a committee was put, and carried unanimously. 

Mr. Crompton moved an amendment to Mr. Thompson’s amend. 
ment, that the chairman and deputy-chairmen should be appointed 
a Special Electrical Traction Committee, with power to nominate 
the other members of the committee and to meet forthwith. 

On being put to the meeting this amendment was declared 
carried, ten voting for Mr. Crompton's amendment and two for Mr. 
Thompson's. 

The proceedings then terminated. 


LEGAL INTELLIGENCE. 


CLOUGH AND CO. v. NATIONAL ELECTRIC SUPPLY 
COMPANY. 


Negotiating a Loan. 


In the Court of Quoen’s Bench, London, on Wednesday, the case 
of Clough and Co. v. National Electric Supply Company came 
before Mr. Justice Day, sitting with a jury. This was an action 
by a firm of accountants carrying on business at Leeds against the 


Electric Supply Company, of Preston, to recover £121. 178. 2d. | 


for auditing the accounts of the company for negotiating a loan 
of £3,000 upon debentures of the company, and for attending 
meetings of the directors at Sheffield and Barneley. The defen- 
dants paid £70 into Court in satisfaction of the claim, and 
ees any agreement to pay the plaintiffs £50 for negotiating 
the loan. 

Evidence was given by Mr. Ford, one of the plaintiffs, that in 
September last year, the company being in immediate want of a 
loan, applied to him, and he got a Mr. Beaumont to advance 
£3,000 on a debenture of the company, and a guarantee from two 
of the directors, the plaintiffs, an r. James, the solicitor to the 
defendant company. There was no agreement to do this work for 
nothing, and plaintiffs’ charge of £51. 178. was reasonable. 
Besides the 6 per cent. on the loan, Mr. Beaumont got a bonus of 
ey and plaintiffs had one-eighth of that for guaranteeing the 
oan 


Evidence supporting the case of the plaintiffs was given by 
Mr James, solicitor to the defendant company. 

For the defence, Mr. C. H. Cobbold, mining engineer, and Mr. 
Dan Rylands, colliery 5 of Barnsley, directors of the 
defendant company, said it was pointed out to Clough and Co. 


that the company were paying at the rate of 16 por cent. for this 


loan, and that they would not pay more than the £150 bonus. 


The plaintiffs wore to negotiate this loan in return for out-of- 


ed, but they were at present trying | 


| depreciation and reserve. 


pocket expenses, and on the understanding that when the company 
was in & good position they would be appointed permanent 
accountants. 

At the close of the evidence, Mr. Justice Day gave judgment 
for the plaintiffs for the full amount claimed with costs. 


COMPANIES' MEETINGS. 


REUTER'S TELEGRAM COMPANY. 


The twenty-eighth ordinary general meeting of the shareholders 
in Reuter's elegram Company, Limited, was held on Wedneeday 
at the Company s offices, 24, Old Jewry, E.C., Admiral the Right 
Hon. Sir J. C. b. Hay, Bart , K C.B., in the chair. 

The Chairman, in moving the adoption of the report, raid that 
the revenue from the ib, e hic business showed no retrogression. 
On the other hand, there been a large increase of expenditure 
for telegrams and agencies. The increase had occurred chiefly 
during the first half of 1891, when events of exceptional re ee 
were happening abroad. The second half of the year had shown 
improvement, which had been maintained up 
tothe present time. In the opinion of the Directors, the results 
for the past year had been satisfactory. The lease of 25, Old 
Jewry, had been acquired for advertisement business, which might 
be said to be still in its infancy. He had every confidence that 
with a revival of financial and commercial activity, advertising 
would prove a lucrative source of income to the Company. 

Baron George de Reuter seconded the motion, which was 
carried unanimously. 

The retiring director, Baron George de Reuter, and the auditors, 
Messrs. Welton, Jones, and Co., were re-elected. 

A vote of thanks to the Chairman for presiding closed the pro- 
ceedings. 


a very materi 


BUSINESS NOTES. 


Western and Brazilian Telegraph Company.— The receipts 
for the t week, after deducting 17 per cent. payable to the 
London Platino-Brazilian Company, were £2,449. 


Brazilian Submarine Telegraph Company, Limited.— The 
Directors of this Company have declared an interim dividend of 
3s. per share, tax free, for the quarter ended March 31, payable 
on the 24th inst. 

Eeuter' Telegram Company.—The Directors, in their report 
for the year 1891, recommend, after transferring £3,000 from the 
reserve fund to profit and loss account, a dividend of 5 per cent., 
leaving £98 to be carried to the next account. 


City and South London Railway.—The receipts for the week 


ending May 29 were £713, against £768 for the same period of 
last year, or a decrease of £55. The total receipts to date from 


January 1, 1892, show an increase of £1,266 as compared with last 
year. 

Woodhouse and Rawson United. —We are informed by Messrs. 
Woodhouse and Rawson United, Limited, that they have opened 
a branch office and show-room at 22, Rue Lafitte, Paris, which 
will be the chief depót for their French trade, and all communica- 
tions regarding same should be addressed to Mr. E. Kenealy, the 
manager there, who will give same his prompt and careful atten- 
tion. Mr. E. H Cadiot no longer represente the firm in France. 
They have also now opened a fully constituted branch of their 
business for the Midlands at Minories, Birmingham, and have 
taken over the show-rooms there recently Docupiad By the Midland 
Electricity Company, together with the supply trade of that firm, 
who will in future devote themselves exclusively to the engineer- 
ing and constructing department. This change has already proved 
of considerable advantage to the local contractors and other 
buyers of electrical material, as the stock is very complete. 


Cambridge Electric Supply Company, Limited.—The pro- 
spectus of this Company is issued, with a capital of £50,000 in 
5,000 shares of £10 each. The Directors are Sir B. C, Browne, 
D.C.L., Gerard Brown Finch, M.A., David Munsey, Esq., Hon. 
C. A. Parsons, J B. Simpeon, Esq., Geo. Whitmore, Esq., with 
one Cambridge Director to be selected subsequently. The Company 
is formed for supplying the electric light current to Cambridge. 
It is estimated that an expenditure of £25,000 will be required 
to enable the Company to commence operations on a proper 
scale. It is expected that the light will be turned on at 
the beginning of October next. The scheme is similar to the 
Newcastle and District, which has been in active operation a 
little more than two years, and has already paid a dividend of 
5 per cent. on its ordinary shares, and placed a considerable sum 
to reserve. The maximum price per Board of Trade unit at 
Cambridge will be 7d. for private consumers and for street 
lighting 54d. This price, however, will rise and fall according to 
a sliding scale, allowing ot a maximum cumulative dividend at 
the rate of £8 per cent. per annum after making duo allowance for 
The terms arranged with the Corpora- 
tion include power for the Corporation to purchase at the end of 21 
ears, 32 years, or any subsequent completed period of 


d Ape 
| If purchased at the end of 10 years, payment is to be made as a 


going concern, including good will. 


German Elmore Company.—The oe of the Directors of 
Elmore’s German and Austro-Hungarian Metal Company, Limited, 
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for the 15 months ending December 31, 1891, states that the audit 
of the accounts has been delayed by the circumstance that the 
incipal vouchers for expenditure have been in the hands of 
vernment officials in Germany since October last, and have only 
recently been returned by them. At the first general meeting it 
was stated that the Directors were then negotiating for the pur- 
chase of lands, buildings, and water power in Germany. his 
negotiation was completed on the 4th of May, 1891. The 
rice at which the lands, buildings, and water power have 
een purchased is £22,000. These properties have since been 
valued in detail by an official valuer, appointed by the German 
Government, at the total sum of 873,222 marks, equal to £43,661. 
In addition to this there had been expended upon machinery at 
the same date the sum of £6,610, making the total value, as to the 
agor part officially ascertained, £50,271. As it was found that 
difficulties existed in obtaining legal possession of real property 
in Germany by a foreign company, on October 7, 1891, the 
„ baving completed all the necessary documents in 
conformity with German law, established a company under 
the title of Elmore’s Metall Actiengesellschaft, with a 
nominal capital of 1,000,000 marks, equal to £50,000, and with its 
domicile at Cologne. In this company the entire capital is held 
by Elmore’s German and Austro-Hungarian Metal Company, 
Limited, and ite nominees, and the management is entirely in the 
hands of the directors. The official sanction and registration of 
the company by the Court of Commerce at Bonn were com- 
pleted on the 26th of last month, and at the same time the 
official sanction was given for carrying on the business of 
the company. The manufacture of tubes and the coating of 
calico printers’ rollers with copper have been commenced, and the 
first delivery of goods has n made. A proposal has been 
formulated and provisionally accepted by the principal holders of 
the debenture stock, by which arrangement, when fully carried 
out, the £50,000 of 6 per cent. debenturo stock will be redeemed, 
and will be replaced by fully-paid 7 per cent. preference shares, 
such shares to be entitled to further dividends pro ratd after the 
ordinary shares shall heve received dividends of 10 per cent. per 
annum. 


PROVISIONAL PATENTS, 1892. 


May 23. 


9719. Improvements in electric lampholders. Oscar Thomas 
Cooper, 179, Milkwood-road, Herne Hill, London. 

9741. Morgan and James's improved ‘Electric miners’ lamp- 
lighter.” Fred John Morgan and William Rees James, 9, 
Railway-terrace, Blaina, Monmouthshire. 

9745. Improvements in and appertaining te telephone trans- 
mitters or microphones. Ernest Frank Furtado, 48, 
St. Paul’s-road, Camden Town, London. 

9746. Improvements for electro-telephonic reoeivers. Ernest 
Frank Furtado, 48, St. Paul’s-road, Camden Town, 
London. i 

9747. Improvements in electro-telephonic switching apparatus. 
Ernest Frank Furtado, 48, St. Paul’s-road, Camden Town, 
London. 

9758. Improvements relating to the regulating of electric arc 
lampe. Ernest Eugéne Beauvalet and Léon Charles 
Beauvalet, 18, Buckingham-street, Strand, London. 


May 24. 

9799. Improvements in apparatus and means for the electro- 
lysis of alkaline chlorides which may bo in conjunc- 
tion with earthy chlorides. Desmond Gerald FitzGerald, 
46, Lougbborough-road, Brixton, London. : 

9850. Improvements in fans operated by electricity. James 
Henry Pickup, James Bryom, and James Ashworth, 47, 
Lincoln's-inn-fields, London. 

9863. Improvements in electric signalling apparatus. Henry 
Harris Leke, 45, Southampton-buildings, Chancery-lane, 
London. (The Electric Secret Service Company, United 
States.) (Complete specification.) 

Improvements in commutator brushes for dynamos or 
eleotric motors. William we Thompson, 6, Lord- 
street, Liverpool. (Charles L. Coffin, United States.) 
(Complete specification. ) 

9891. Improvements in electrolytic electro-meters. Alexander 
George McKenna and Henry Townsend Weed, 35, South- 
ampton-buildings, Chancery-lane, London. (Complete 
specification. ) 

9895. An improved safety attachment for overhead electric 
wires. William Wileon Horn, 151, Strand, London. 
(Charles D. Brown, United States. ) 


May 26. 

9906. Improvements in electrical switches, ceiling roses, fuses, 
and the like, and in the method of attaching the 
terminals thereof te the conductors. Albert Vyvyan 
Pittar and Edgar William Beckingsale, 6, St. Swithin’s- 
lane, London. 

9910. Improvements in the method of and apparatus for 
electrifying air, gas, or vapour for various useful 
purposes. Charles Percy Shrewsbury and John Laskey 
Dobell, 57, Chancery-lane, London. 

Improvements im electric meters. Paris Eugene Singer, 

6, Victoria-road, Kensington, London. 


9888. 


9941. Improvements in electrical contacts. Charles Henry 
Smeeton and Herbert Page, 63, Queen Victoria-street, 


London. 
9947. Apparatus for use in insulating joints in insulated 
electric conducting wires. Reginald Haddan, 18, Buck- 


ingham-street, Strand, London. (Alexandre Grammont, 
France.) (Complete specification.) 

9959. Improvements in the construction of apparatus for 
electric soarch -lights and signalling purposes. 
Theophilus Coad, 1, Quality-court, Chancery-lane, London. 

9983. Improvements in the method of and apparatus for pro- 

pelling vehicles upon railways by electricity. — William 

Phillips Thompson, 6, Lord-street, Liverpool. (Elias Elkan 

Ries and Albert Henry Henderson, United States.) 

(Complete specification.) 

Improvements in incandescent electric lamps. Johann 

Melhardt, 45, Southampton-buildings, Chancery-lane, 

London. 

Improvements in electro-telephonic apparatus. Charles 

James Grist, 61, Chancery-lane, London. 


May 27. 


. Improvements connected with tubular electric don 
ductors. Ernest Payne, 39, Victoria- street, Westminster, 
London. 

. Electric meter for recording varying quantities of 
electrical currents passing in equal time periods over 
or along a conducting wire. George William Hart, 3, 
Buckingham-road, Harlesden, London. 

31. Improvements in telephones. Siemens Bros. and Co., 

Limited, and Frank Jacob, 28, Southampton-buildings, 
Chancery-lane, London. 
Improvements in insulating attachments for the support 
of overhead electrical conductors. Mathews Nogueira 
Brandao, 28, Southampton-buildings, Chancery-lane, 
London. (Complete specification. , 

An improvement in telephonic appliances. Rudolf 

Lowenstein, 45, Holborn-viaduct, London. (Charles 

Ernest Weiss, Germany.) 

Improvements in dynamo-electric machines and motors. 

Frederick Henry ina ans Amelia Varley, 82, Newington- 

green-road, Islington, London. 

. An improved differential are lamp. Richard Holsten, 
1, Queen Victoria-street, London. (Complete specification. ) 


May 28. 


Improvements in electric motors and dynamos. Henry 
Chitty, 13, Brackley-terrace, Chiswick, London. 


10014. 


10022. 


10143. 


10189. 


SPECIFICATIONS PUBLISHED. 


1890. 
911.* Electrical conductors. Pitt. 


1891. 


7954. Electric call apparatus. Poore. 

8225. Controlling signals by electricity. Aspinall and Hoy. 

3. Rogulating electric currents. Ferrand. 

. Telephonic exchange signalling. Bennett. 

. Utilising electrical energy, eto., in rock boring. Bolton. 
. Galvanic batteries. Hardingham and others. 

3. Electrical armatures. Thompson. (W. Lahmeyer and Co.) 
. Electrio light fittings. Lea and others. 

. Galvanic batteries. Souther. 

. Sea telephones. Huber and others. 


1892. 
. Lighting railway vehicles by electricity. 
solidated Car-Heating Company.) 
. Eleotric lamps. Carey. 
. Secondary electric clocks. Schweizer. 
. Electric railways. Cattori. 
. Telephone cables. Kinsbury. (Western Electric Company.) 


(Atherton.) (Amended.) 


Lake. (Con- 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Name Paid. Wednes 
day 
Brush Oö: ...... a — 34 
J ]ðↄðU “ y 2000 E — 24 
India Rubber, Gutta Percha & Telegraph Co. 10 ^ 
House- to- H ousssssssss e Um 5 
Metropolitan Electric Supply ........ ......... . — 71 
London Electric Supply . os s 5 é 
Swan United ............... 2 . . 34 då 
St; Jame d — 8 
National Telephone .............. eem b 4i 
Electric Construction 10 64 
Westminster Electric . . mne 5 | 65 
Liverpool Electric Supply 7 — {| 3 31 


"- 


NOTES. 


Salisbury.—Mr. Eynon has agreed to test the Salisbury 
fire station electrical apparatus for £5 a year. 


Otley.—At the Otley Local Board it was decided that 
the residences of the firemen should be connected with the 
central station by electric bells. 


Bury.—At the monthly meeting of the Bury Town 
Council, the site at Whitehead Bridge for the purposes of 
an electric lighting station was approved. 


Walborough (Devon) — The Walborough Local 
Board are dissatisfied with their gas, and are intending 
making enquiries as to the establishment of their own gas 
works or other means of lighting. 


Personal.—Mr. W. B. Esson, who has been associated 
with Messrs. Paterson and Cooper as their engineer and 
manager for nearly nine years, has sent in his resignation, 
and leaves the firm on the 30th of the present month. 


Cleethorpes is a pretty little seaport town known as 
Sheffield-on-Sea. The Local Board find the town badly 
lighted as compared with other towns, and Mr. Hill has 
determined to bring up the question till something is done. 


Telephones at Dundee.—The Works Committee of 
the Dundee Poorhouse have accepted the tender of Messrs. 
Westwood and Son, of Dundee, for supply and fitting of 
telephones in connection with the new hospital, the amount 
being £110. 


Wrexham.—-At the last meeting of the Wrexham Town 
Council the town clerk read a letter from the Board of 
Trade, intimating that they had extended the time for the 
Wrexham Electric Lighting Company to make its deposit 
until 14th August. 


Kidderminster.— Proposals have been received by the 
Town Council from three firms for the transfer of the 
Kidderminster electric light order, and the subject has been 
referred to a committee to examine the several proposals 
and to report upon them. 


New Telephone Company.—The Bill promoted by 
the New Telephone Company, providing for the dissolution 
of the existing company and for its re-incorporation, with 
enlarged powers, has been definitely withdrawn by the 
promoters for the present session. 


Lytham Pier.—After having about £10,000 spent on 
it, Lytham Pier was reopened last week. No ceremony 
took place, it having been decided to have a demonstration 
at the end of the month. The installation of the electric 
light took place with great success. 


Sutton Coldfield.—Mr. Mayes has informed the Sutton 
Coldfield Town Council that the Sutton Gas Company 
would relinquish and give up their business on the 29th 
September next. Consequently it would be nocessary at 
once to make arrangements for the future lighting of the 
borough. 


Conversazione.— Invitations have been issued to the 
members and associates of the Institution of Electrical Engi- 
neers by the President and Mrs. Ayrton for a conversazione 
in the galleries of the Royal Institute of Painters in Water 
Colours, 191, Piccadilly, on Friday, July 1, from nine till 
twelve o'clock. 


Electric Lighting Ladders,—For the public electric 


lamps at Bray, in Ireland, Messrs. Heathman and Co., of | 


Endell-street, London, are constructing one of their plat- 
form extension ladders to telescope from 18ft. to 33ft., 
while they have another of these useful adjuncts in hand 
for the installation at Victoria railway station, 
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Shaftesbury.— At the Shaftesbury Town Council last 
week, Mr. Whitehead stated that the gas was so bad in 
that town that a number of people had now taken to 
burning oil. The borough surveyor is to go into the 
matter, and for one thing purchase a testing apparatus. 


Books Received. A Dictionary of Electrical Words, 
Terme, and Phrases," by Prof. E. J. Houston; second 
edition, rewritten and greatly enlarged ; published by The 
W. J. Johnston Company, New York. ‘Telephones: 
their Construction and Fitting,” by F. C. Allsop; second 
edition, revised and enlarged ; E. and F. N. Spon. 


Lynton.—The surveyor's report to the Lynton Local 
Board says that the olectric lighting has been satisfactory 
during the past season; according to the contract the 
lighting ceases from May 15 to July 15. One member: 
objected that the surveyor's opinion was more favourable 
than his own—let us hope, however, he saw through partial 
eyes. The bill for lighting, £21. 5s., was referred to the 
Lighting Committee. 


Bucharest.— The Secretary of State for Foreign 
Affairs has received information from Bucharest that 
tenders will shortly be invited for various public works, 
amongst which are lighting by electricity and the estab- 
lishment of an electric tramway. Further details in posses- 
sion of the Government can be obtained on personal 
application at the Commorcial Departinent of the Foreign 
Office, between 11 and 5 daily. 


Bacup.— At the close of the Town Council meeting last 
week, a meeting of the Special Electric Lighting Sub-Com- 
mittee was held, when the report of Mr. J. N. Shoolbred, 
who was engaged to advise the Corporation on the subject of 
electric lighting, was submitted and considered. It was 
resolved that the members of the sub-committee, along 
with the town clerk and borough survoyor, should visit 
Newcastle, to view an electric installation in operation 
there. 


Electric Tramways at Chemnits.—It is reported 
that the Town Council of Chemnitz has authorised the 
Allgemeine Company, of Berlin, to lay out a new tramway 
line, and arrange that the existing one shall be worked by 
electricity. The system of the company as established in 
the neighbouring towns of Halle and Gera is said to have 
proved successful, and it is anticipated that Chemnitz 
will derive considerable benefit from the new method of 
communication. 


The Potteries.—Clough Hall, a wellknown pleasure 
resort in the Potteries, has received many recent improve- 
ments for the summer season. The grounds are to be 
illuminated by 500 electric lamps besides search-lights, and 
two screw steamers have been placed on the pool. If they 
had been electric no doubt they would be even better 
patronised. A grand reproduction of *' Venice” is to be 
carried out. Mr. Owens is the electrical engineer who has 
superintendence of the installation. 


Western Telephones.—Telephonic communication 
between Bude, Hartland, Clovelly, Morte, and Ilfracombe 
will be complete in a few days. Connection is being made 
to the coastguard station. Bude will be the terminal of 
this district, but it is understood that Boscastle, and places 
to the westward, will be similarly dealt with. It is exceed- 
ingly important, in view of shipping casualties along this 
coast, that Bude, Boscastle, and Padstow should be in tele- 
phonic connection with each other. 


Lancashire.—The question of lighting is a pressing 
one in various Lancashire towns. Messrs. Hamer, Turner, 
and Atkin-on have been appointed a sub-committee at 
Dalton (Lancs.) to consider the public lighting. At Askam 
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a committee has been appointed to obtain better lighting. 
Barrow and Ulverston have been nibbling at the question of 
electric light for some time ; and really at Barrow, now one 
of the most important of the smaller towns in the North, 
some definite action should be taken. 


Chicago.—The London Westinghouse Electric Company, 
writing to us on Tuesday, inform us that they had that 
day received a communication from the vice-president and 
general manager of the Westinghouse Electric and Manu- 
facturing Company, of Pittsburg, U.S., to the effect that 
that company has been awarded the contract for the incan- 
descent lighting of the World’s Columbian Exhibition, to 
be held at Chicago in 1893, after severe competition. They 
understand the contract covers apparatus to the extent of 
about 90,000 16-c.p. lamps capacity. 


Electricity for Caterpillars.— Car! Hering, accord- 
ing to the New York Commercial, has constructed a device 
for preventing caterpillars crawling up trees: ‘ Alternate 
wires of copper and zinc are run around the trunk of the 
tree, at a distance of about Jin. apart. The casual cater- 
pillar begins to mount the trunk of the treo and unlimbers 
himself with the confidence and vigour born of an impend- 
ing feast. Presently he reaches the copper wire, pokes his 
nose over it, and lets another kink out of his backbone. 
Half an inch further up his front feet strike the zinc, the 
circuit is completed, and the unfortunate larva is a martyr 
to science.” 

Original Morse Exhibit.—An exhibit of striking | 
historical interest will be shown at Chicago by the Balti- 
more and Ohio Railway in the shape of the original 
apparatus employed in laying Morse’s first telegraph wire. 
It is not generally known, perhaps, that Morse’s first line 
was laid underground, from Washington to Baltimore. A 
heavy plough was procured with a reel rigged up behind, 
and from this the lead-covered wire unwound itself, and 
was covered up in the furrow. - The leakage to earth, how- 
ever, proved too great, and overhead wires afterwards came 
into use. The skins of 16 oxen stuffed will represent the 
original team, and wax figures of Prof. Morse and his asso- 
ciates will complete this interesting scene. 


Derby.—We have already mentioned that the Derby 
Electric Lighting Committee had been definitely udvised 
by Messrs. Bramwell and Harris on the relative advantages 
for electricity-generating purposes of several sites, including 
that of the destructor. The electrical engineers advised 
the adoption of the site in Silk Mill-lane, and the committee 
acquiescing requested that these lands be placed at their 
disposal. The Mayor, at the meeting last week, explained 
that the site selected was considered by experts to be the 
best in the town, and it would afford accommodation for 
plant sufficient to illuminate the whole town with electricity 
should it be considered desirable. Mr. Alderman Hobson 
seconded the proposition, which was carried. 


Chiswick.—At the meeting of the Chiswick Local 
Board last week the report of the special committee was 
considered upon the tenders for the supply of electric light 
in Chiswick. The clerk said that the committee had gone 
very carefully through Messrs. Bourn and Grant's specifica- 
tions, and had made certain alterations therein. They also | 
recommended that the firm provide a new schedule of the 
engineering works, with particulars of the lighting, and that 
it be then submitted to an expert to advise the Board upon. 
In a brief discussion that ensued, it was thought that the 
fee asked by an expert—the amount of which, however, 
was not mentioned — was too high, and at the clerk's sug- 
gestion the matter was referred back to the committee. 


Kimberley Exhibition.—The South African and 
International Exhibition, which is to be opened at 


| United Kingdom. 


| one charge. 
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Kimberley in September, is to be lighted entirely with the 
electric light. For the extensive grounds of the exhibition 


| and interior of some of the principal buildings arc lamps 


are to be used. These will be worked from three Man- 
chester dynamos, each for an output of 900 volts 10 amperes. 
The total number of arc lamps to be used is 37, each of 
2,000 c.p. The interior of the smaller buildings will be 
lighted with incandescent lamps of 16 c.p., worked from 
three Manchester dynamos, each for an output of 110 volts 
120 amperes. The whole of the plant, both for the arc 
lighting and incandescent lighting, is being supplied by 
Messrs. Mather and Platt, Limited, of the Salford Iron 
Works, Manchester. 

Llandudno,—The well-known establishment of Craig- 
side, Llandudno, has recently been fitted with a very 
complete electric plant by Mr. Wm. Kingsland, A.LE.E. 
The installation comprises both arc and incandescent light- 
ing, and also electromotors for working the laundry and hoist. 
A set of storage batteries of the E.P.S. K 19 type supply 
an adequate reserve, and are also used for the motors 
during the day and for a supply during the night, so that 
the light is available in the bedrooms at any time. The 
public reception-rooms have been brilliantly and tastefully 
lighted, the enterprising management having spared no 
trouble or expense in having the work done in a thorough 
and complete manner. Mr. Kingsland has personally 
supervised the work throughout, and the lighting has been 
most successful from the commencement. 

Dundee.—A meeting of a committee of the Dundee 
Gas Commission was held last week, when the members 
were engaged for fully an hour in opening the contracts 
for the new electric lighting station and apparatus. Ex- 
Provost Brownlee, convener, presided,and Messrs. Urquhart 
and Small, the Board’s engineers, were present. A large 
number of offers were submitted from all parts of the 
The contracts, however, were princi- 
pally from English firms, although several were sent in 
from Glasgow, Edinburgh, and Dundee. Ultimately it 
was remitted to the convener and the electrical engineers 
to tabulate the offers, so that the Commission would be 
able to arrive at a decision at their meeting on the 5th. 
We understand that at this meeting the tenders were 
accepted, the amounts (which were the lowest) amounting 
to £20,442. 

Indian Carriages.—Some luxurious railway carriages 
have recently been built by the Oldbury Railway Carriage 
and Waggon Company for an Indian prince, to the order 
of Messrs. Jos. Showell and Co., Indian merchants, of Bir- 
mingham. The cars are double-roofed to protect from 
the hot weather, most handsomely decorated in dark blue 
russia leather and old-gold, with plush curtains, and 
oxidised silver fittings. They are lighted throughout by 
electric light, each carriage containing 13 lamps of 16 c.p. 
The current is obtained from specially-constructed accumu- 
lator cells, which will supply light for about 10 hours with 
The electric lighting apparatus was supplied 
and fitted by Messrs. Bayley Bros., of Walsall, under the 
superintendence of Mr. Spurrier. The general impression 
in the carriages is of Oriental richness of effect, but carried 
out with real artistic feeling and without over-elaborate 
decoration. 

Inventions.—' To manage a meritorious invention to 
a financial success requires as much skill as to produce it, 
and many inventors are very poor judges of honest busi- 
ness managers. If an inventor has a good invention of 
merit and desires means, the safe way is to go to some 
acquaintance of means, and he will have no trouble in 
securing enough to develop it and place it in the market." 
So says G. E. Emerson in the Scientific American. It is 
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probably the best advice that can be given. If a man will 
invent he will, and there’s an end on’t. But we noticed 
something ina recent utterance of Edison’s that should 
make a good many inventors pause. If anyone has made 
money by inventions, one would think it might well be 
Edison. Yet he states he never really made so much as a 
penny out of his inventions: he always lost as much on 
useless ones as he made on the saleable inventions. All the 
money he has made was obtained, he said, not by sale of 
inventions, but by manufacturing. 

Electric Sailing Gig.—At the new electric launch 
works, Eel Pie Island, Twickenham, an electrically-propelled 
gig is being laid down. The boat is to be built in bright 
cedar, and is designed to give a mean speed of 6] to 
seven miles an hour with one charge of about fivo to seven 
hours' duration. She will be fitted with awning, cushions, 
electric light, electric bell, gunmetal rowlocks, and sculls 
varnished and decorated—fitted above the gunwale (which 
forms a rail fore and aft), with a balance lug sail forward and 
& jib-headed mizen aft. The accumulators will be sealed and 
placed below the water-line, forming ballast and giving 
great stability for sailing. This boat, therefore, can be 
rowed, sailed, or electrically propelled at pleasure. She is 
being built to the order of F. W. Hagelmann, Esq., of 
Granby-street, N.W., and will conveniently accommodate 
six passengers. This class of electric launch are produced 
for under a hundred pounds, and will be very useful little 
boats for the Upper Thames and canals. 


Waterloo Electric Railway.—The Select Com- 
mittee of the House of Commons, presided over by Sir John 
Kennaway, resumed last Friday the consideration of the Bill 
under which powers are sought by an independent 
company to construct an electric underground railway 
from Baker-street to Waterloo. Mr. Pember, Q.C., 
having replied for the promoters upon the whole case, 
the committee proceeded to consider their decision. 
They found that the preamble had been proved, but 
they were prepared to give a protection clause to the 
Victoria Hotel in Northumberland-avenue similar to the 
clause contained in the Central London Railway Act of 
last year. If the South-Eastern Railway Company desired 
to say anything with reference to the passage from 
Northumberland-avenue to Craven-street, the committee 
would on that point reserve their decision. New clauses 
were inserted for the protection of the Victoria Hotel and 
the Conservators of the Thames. The Bill was ordered to 
be reported. 

Electric Lighting in Ireland.—Dublin and Bray 
are both getting behind time, writes an Irish correspondent, 
in the matter ef electric lighting. In Dublin, Messrs. 
Hammond and Co. promised to have the principal streets 
lighted on May 1; while in Bray, Messrs. Gordon were 
bound under a penal clause of agreement to have the 
Esplanade lighted on June 1 inst. In both cases, the 
pillars and most of the lamps are already in position ; and 
in Bray the cable laying is nearly complete, while in 
Dublin this work is only just commenced. Referring to 
the pillars, says our correspondent, those erected in Dublin 
appear to give general satisfaction, being of neat appear- 
ance and ornamental design; while the pillars erected at 
Bray are not received with the same satisfaction, being 
simply plain metal columns, 20ft. high, with only two 
collars or rings to break the level surface from base to top. 
The “Brighton of Ireland” will probably eventually require 
something more ornamental for its share in supporting 
the light of the future. 

Cable v. Electric Cars.— An article is published in 
the Tramway and Railway World for May descriptive of 
the wire-rope works of Messrs. George Craddock and Com- 
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pany, of Wakefield. The article deals with the manufac- 
ture of tramway cables, more particularly with reference 
to the approaching opening of the cable tramway at 
Brixton. We have recently reported the complete turn 
out of the cable tramway systems at St. Louis and at 
Grand Rapids, in the United States. It is almost inevitable, 
we think, that instead of the cable tramway extending in 
proportion to the extension of other traffic facilities, that it 
should fall off by reason of the continued progress of electric 
traction, and probably the best service that electrical engineers 
could do to themselves and the cable tram manufacturers 
would be to do all they could to ally themselves with euch 
firms, in which case the transformation may well go on 
without the excessive irritation that often occurs with the 
introduction of new methods in advancing industries. 
We have already seen good results occur with similar 
rapprochements between electrical engineers and steam tram 
engine builders. 

Counting Coins by Electricity.—In the Mint, it is 
stated in the Master's report just published, a new counting 
machine for telling bronze coin has beeu erected in the 
bronze store. It was designed by Messrs. Maudslay, Sons, 
and Field, Limited. The machine has four distinct sets of 
counting apparatus, each of which can be worked inde- 
pendently of the others, and when all four are in full work 
upwards of 3,000 pence can be counted per minute. The 
coin to be told is raised to the level of two tables placed on 
a platform by a lift worked by an electric motor, which 
also drives the counting machines. A pair of these machines 
is fed from each of the two tables, the coins passing from 
the table down an inclined iron plate forming a flat hopper, 
from which they issue in single file through a channel of 
appropriate width. They are then gripped by a pair of 
indiarubber driving wheels, which force the coins past the 
rim of a thin disc provided with recesses in its circumfer- 
ence to fit the circular edges of the coins. As the disc is 
thus made to revolve, the coins are pushed forward, falling 
into a bag placed to receive them, and continue to udvance 
until the counting wheel is automatically stopped and the 
bag containing the coins is removed. 


Electrical Lecture at Lahore.—The railway and 
electricity—these are the two forces that draw men 
together in all quarters of the world. We hardly know 
how it is that the mere fact that a lecture on “ Recent 
Electrical Developments," giveu by Mr. E. E. Oliver, 
superintending engineer in the Government College, 
Lahore, should lead to inward reflections on the progress 
of civilisation—yet so it is. Lahore seems so far away 
to most of us, that the mere mention of a lecture in so 
remote though important town of our colonies, calls 
up a desire for greater and greater extensions of our 
colonial facilities — and what can do this better 
than the “recent developments in electricity”! Mr. 
Oliver had present Colonel Le Messurier, secretary to 
Government, Mr. Sime, director of Public Instruction at 
Lahore and other educational officers, and a considerable 
audience of students at the colleges. The desire of more 
information in India on electrical engineering problems 
was shown by the keen interest taken by the large 
audience in Mr. Oliver's lecture; and theory should be 
followed by practice, for many of the young men then 
present will have important positions under their control. 


Electric Organ.—The adaptation of electricity to 
organ -blowing is a speciality of Mr. Hope-Jones, of Leeds, 
and the employment of his inventions seem to be extending. 
The latest addition to the list of electrically-worked organs 
is that of All Sainte’ Church, Bristol. In this case the 
organ stands in a chamber in the base of the tower, and a 
solid stone wall of nearly 3ft. in thickness separates the 
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instrument from the chancel. On account of the impos- 
sibility of hearing the organ, the choristers have hitherto 
not been able to sit in the chancel ; but now portable keys 
are to be provided, and a small additional choir organ 
bracketed out from the wall above the choir stalls. The 
organist will be able to sit himself below the entrance of 
the chancel in such a position that he can hear each part of 
his instrument equally, and can see and accompany the 
choristers and the congregation to perfection. He will play 
upon the small detached organ in the chancel when wishing 
to support the choir, and upon the main organ under the 
tower when wishing to encourage congregational singing, 
or upon the two instruments combined as may be desired. 
The portable console or key desk measures only 3ft. 6in. 
‘by 3ft. 9in. in plan by 3ft. 8in. high, and is connected with 
the two organs by means of a single flexible cable of wires 
no thicker than a finger. 


Reading.—At the monthly meeting of the Reading 
Town Council the following minutes with regard to electric 
lighting were read: “The town clerk reported that the 
draft of the proposed license to the Reading Electric 
Supply Company, Limited, under the Electric Lighting 
Acts, 1882 and 1888, had now been finally settled by him 
with Mr. H. F. Kite in the form in which the company 
would make application to the Board of Trade for 
the license, and that the special meeting of the Council, 
as the local authority under the Acts, for passing 
a resolution giving their required consent to the 
company’s application to the Board of Trade for 
the license would be held. The town clerk submitted 
a print of the draft of the proposed license by the 
Board of Trade as settled, and stated that if, when the 
matter was before the Board of Trade, that Board proposed 
to make any important alterations in the draft before 
granting the license, he would take further instructions 
from the committee.” The town clerk then submitted the 
draft license as settled. Alderman Monck moved that the 
consent of the Council be given to the license to the 
Reading Electric Lighting Company, and that they be 
empowered to supply electricity for public and private 
lighting purposes. Alderman Hill seconded the motion, 
which was carried. 


Electrotechnics.—The receipt of the 1892 edition of 
a little book entitled ** Bibliotheca Electrotechnica,” com- 
piled and published by Fritz von Szczepanski (London : 
Sampson Low), makes us more and more grateful that 
English is fast becoming the universal tongue—atany rate for 
scientific books and we must continue to be grateful to pub- 
lishers who help forward the“ consummation devoutly to be 
wished.” Itis only this morning we received a long letter, 
couched in elegant English, from a Russian in Philippopolis, 
and here is another Russian gentleman, Mr. Szczepanski— 
perhaps he will excuse us if we say we wish we could 
pronounce his name—who is rendering great service 
in spreading the knowledge of English and American text- 
books throughout the Continent. His little pamphlet 
contains a classified and descriptive guide to electrical books 
and papers published in English, French, and German—in 
the first place journals devoted to the science, some of 
which we ourselves have not heard of, for there 
are already over 70 of them in the various tongues. 
Then comes books on theory of electricity, on industrial 
electricity, history, bibliography, electricity in exhibitions, 
batteries, lighting, mining, lightning conductors, railways, 
military electricity, the law on electricity, electro-chemistry, 
electromotors, deposition, bells, domestic electricity, instru- 
ments, transmission, mains, dynamos, measurements, 
potential, static electricity, formule, telegraphy, tele- 
ones, transformers, and electric clocks. The Bibliotheca” 


is published in St. Petersburg, Leipzig, Paris, London, and 
New York, and anyone who wants electrical books, or has 
any which he wishes included, would do well to glance at 
this polyglot classified guide. 


Whitehaven.—A deputation from the Joint Street 
and Harbour Committees of the Whitehaven Town and 
Harbour Trust visited Preston last week to view the works 
and to obtain information as to the electric lighting of that 
town. The Whitehaven surveyor has prepared an exhaus- 
tive report on the subject, in which he states that the 
power of gas to be replaced by electricity is equal to 
3,837 candles, which now costs on an average £1,000 per 
annum. This illumination he proposes to replace by 
electric light of a total of 15,000 c.p., about, or nearly, four 
times the present quantity of light. This would require 
about 21 e. h. p., or about 25 ibp. in the engines. 
This power would be all required for public lighting, and 
he proposes to increase the amount by about 50 per 
cent., and provide two engines and dynamos equivalent to 
about 38 h.p. each, thus making provision for supplying a 
limited number of private consumers, and in case the 
demand were found to increase, to lay down further plant 
in proportion to such demand. The surveyor proposes to 
light a central area, including the harbour. This area, he 
says, could be most economically worked on the low- 
pressure direct-current system, thus dispensing with expen- 
sively insulated conductors, wasteful transformers, and general 
danger to consumers, consequent on the use of electrical 
currente of a high voltage. The estimate of the total capital 
outlay necessary for the proposed alteration in the method 
of lighting the town is about £5,000, with an estimated 
annual working expenditure of £1,245. 13s. 9d. The esti- 
mated annual revenue is about £1,675, which is equal to a 
profit of £430. The surveyor concludes his report by 
saying that it will thus be seen that with a moderate 
demand by private consumers the proposed installation will 
at least be self supporting, and it is obvious that to the 
extent to which the light is adopted by the general public 
will the revenue be increased, and the working and fixed 
expenditure thereby reduced in proportion to the total 
revenue. 


Electric Tram Chronograph.—We alluded at the 
time of the Royal Society conversazione to an electric 
chronograph, the invention of the Rev. Frederick J. Smith, 
M.A., of Oxford. The following account gives further 
details of the instrument, which is really one of the most 
interesting of the delicate applications of electricity: The 
instrument was devised to measure exceedingly small periods 
of time. It has been used in physiological research and 
work on the velocity of shot, and the determination of the 
velocity of sound in many gases and solids, at different 
temperatures. By means of the instrument periods of 
time varying from the 4 to the ypo of a second can 
be measured. The instrument consists of a metal girder 
furnished with a T-shaped end; it carries two steel 
rails, and the whole is supported on the V-groove, hole, 
and plane system. A carriage, to which is fixed plate glass 
slightly smoked, runs on the rails on three gunmetal 
wheels—the carriage is driven forward either by a weight 
or by a coiled spring. In the earliest instrument of this 
class at the Science and Art Department, South Kensing- 
ton, the carriage is driven by means of a weight, and is 
brought to rest by means of a leather-band brake. In front 
of the moving surface a heavy metal pillar stands, carried 
on the V-groove, hole, and plane system; it supports any 
suitable number of electromagnetic styli. The pillar has two 
motions—one of rotation and one of vertical translation. 
By the former the styli are turned out of the way of the 
surface when it is brought back for a new observation, by 
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the latter the styli are at once brought into position for a 


fresh observation ; thus a large number of observations can: 


be made on the same surface. When the rails are adjusted 
with a certain amount of inclination, the traces of the fork 
are found to be practically uniform throughout their whole 
length. The time traces are measured and reduced by 
means of a micrometer microscope moving on a sliding frame; 
all observations are made from the bright line always to 
be found in the middle of the rougher marking of the stylus. 
When iridium-pointed styli are used the line is exceedingly 
fine and bright. Two kinds of electromagnetic styli are used. 
In the one marking is effected by the opening of the circuit, 
in the other by the closing of the circuit, the latter condi- 
tion being required in certain experiments in physiology. 
The instrument is also furnished with continuous-contact 
breakers, whereby, when a photographic plate is fixed in 
the carriage, spark photographs of moving objects may be 
obtained in the manner suggested by Prof. Boys. This 
application of the instrument has been shown by the photo- 
graphs of falling drops of liquid in air, and insects have 
also been photographed in this way. Mr. Smith's chrono- 
graph ought to render good service both in art and in scien- 
tific investigations in various fields. 


Tramway Motors.—The exact necessary horse-power 
of the electric motors for tramways is a subject around 
which has always raged a considerable amount of discus- 
sion, and the matter was touched upon by various speakers 
before the Institution on the occasion of Mr. Reckenzaun’s 
paper. Some little time before that an article had 
appeared in Industries seemingly maintaining that the 
power of the motors now used was excessive, and suggest- 
ing that with proper arrangement a 2-h.p. motor should be 
sufficient. We have had by us for some time an interesting 
letter dealing with this moot point, from Mr. W. 
Gibson Carey, the enterprising engineer who was in 
charge of the actual construction work for Mr. Graff 
Baker at the Roundhay Tramway. He says: “I have 
read the article to which you refer, and would say that the 
usual practice of suspending tramway motors with a bearing 
at one end on the axle and a flexible suspension from the 
truck at the other end, has proved itself entirely satisfac- 
tory. Ido not consider that Mr. Field's plan of using a 
connecting rod with reciprocating motion any improvement 
whatever, and I must say that my experience has certainly 
not shown me the neceasity to which the article in question 
refers, of mounting the motors on the car side of the springs. 
As to the main point in the article—viz., the use of a 2-h.p. 
motor instead of the much larger power usually employed— 
I would call your attention to the following figures: An 
ordinary 16ft. car, when loaded, weighs, exclusive of 
motors, about 10, 000lb. At the rate of eight miles an 
hour it moves horizontally 704 ft. per minute. Assuming 
that a pull of 25lb. per ton of weight is necessary to 
overcome friction (with a grooved rail it will probably 
be somewhat greater) the horse-power required to drive 
4:5 x 25 x 704 
33.000 2:4 h. p. If the 
same speed is to be maintained on a 5 per cent. gradient, the 
car must be lifted 35:2ft. in each minute, which will require, in 
addition, 102000 x 35.2 _ 10-66 h.p. It will therefore be 

33,000 
necessary to exert 13 h.p. to drive such a car at the rate of 
eight miles an hour, on a gradient of 1 in 20—a feat 
which is accomplished daily on scores of roads in the States. 
But when, in addition to the above weight, that of the 
motors is considered, the power required will be even 
greater. These figures are only for the power required to 
maintain the speed when once it has been attained. In 
starting, while the armature speed is yet very low, an 


on a level road will be 
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enormous torque is required, and the motors must bé 
designed to stand a current far in excess of that which will 
be taken when running at normal speeds. If Mr. Field's 
2-h.p. motor will stand such overloads as this, it must be 
an unusually tough one. I trust these figures will set all 
doubts at rest." 


Electric Light Engines.—The electric light industry 
has given rise to a special class of engine, in the highest 
degree economical, built for long runs, constant speed, and 
a very high degree of delicacy in regulation. The demand 
has caused a number of high-class firms to bend their atten- 
tion to the question, and although up to the present the 
great Lancashire firms who build with such success the 
large slow-speed engines for cotton machinery have left 
the electric light industry largely to itself, yet another 
class of engineers, those who have gained special experience 
in steam launch and torpedo boat work, finding the 
problems usually put in installation work somewhat similar 
to those they are used to, have taken up with eagerness 
the new branch of engine building. Among these the firm 
of Messrs. G. E. Belliss and Co., of Ledsam-street, Birmingham, 
have taken an advanced place. Messrs. Belliss have not 
only carried out important contracte for the British, Indian, 
and Colonial Governments, but for the naval departments 
of the French, German, Italian, Russian, United States, 
and other Governments, and the experience so gained in 
ship, launch, air-compressing, and electric light work has 
enabled them to turn out high-classquick-running machinery 
developing very high power within exceptional limit of 
space. The attention they have given to electric light 
engines has, it would seem, resulted in the necessity for 
extension of their manufacturing plant in this direction, 
and all engines are tested on an actual installation with 
steam, under working conditions. Messrs. Belliss have 
recently, for the first time, gathered together the 
descriptions and illustrations of their machinery into 
a catalogue, which we should advise those interested 
in high-speed engines to obtain. The catalogue com- 
mences with a photograph of their exhibit at the Royal 
Naval Exhibition of dynamo engines constructed for H.M. 
ships Crescent and Royal Oak," each of 34,000 watt 
capacity. Then we have an illustration of their simple 
opeu-type direct-acting engine, as supplied for driving 
dynamos on board H.M. ships “ Alexandra” “Colossus, 
and the Canning and “ Clive” of the Indian marine. A 
special feature is made of their central-valve dynamo 
engines, which are made both compound and double 
cylinder, and have replaced single-acting closed-in engines 
on board ship with much success. H.M. ships ‘ Crescent,” 
Iris,“ Leander, and others have been so fitted. 
This class of engine is termed the “Crescent” type. 
The central-valve vertical engine has been specially 
designed as an open-type high-speed engine for driving 
dynamos direct, and has been extensively adopted. 
The bearings are very large, the working parts a 
minimum, the arrangement of the slide valves requiring 
one eccentric and rod only. The cranks are set opposite 
each other, and steam being admitted simultaneously to the 
top of one cylinder and the bottom of the other the 
reciprocating parte are balanced, and there is no undue 
vibration at high speed. The engine is fitted with centri- 
fugal or expansion governor as desired; in either case a 
variation of speed not exceeding 3 per cent. between full 
and no load is guaranteed. An enclosed double-acting 
high-speed engine is shown for dirty and dusty places, and, 
besides this, a number of wall engines, pumping and air 
compressing engines, triple marine expansion engine, and 
so forth, with boilers, make a most interesting catalogue to 
the engineering profession. 
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THE CRYSTAL PALACE EXHIBITION. 


Amongst the primary batteries exhibited at the Crystal 
Palace, considerable praise should be given to those of the 
Maquay Syndicate, Limited, of 9, Frith-street, Soho, 
who have a stall full of applications of the Maquay battery 
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achieved, the application of his ingenious ideas for the 
production of small batteries of high EMF. He 
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arranges a number of quite tiny electrodes of zinc, 
which can be sold at 4s. per gross, in suitable compart- 
ments, hermetically sealed or otherwise, containing the acid 
solution. This can be obtained either in liquid or mixed 
crystals for use. The peculiarity of the Maquay battery 
lies in its lightness and constancy. The lightness comes 
from the use of numerous very small cells, usually giving 
12 or 20 volts, and the constancy from a peculiar prepara- 
tion which partially covers up the zinc at first and 
afterwards peels off, exposing more surface. The weight 
of the miner's lamp is 3lb. lloz. It runs for eight hours 
without failure in light and for three or four hours longer 
with a slightly failing light—say 10 to 12 hours in all. It 


Cathcart, Peto, and Radford's Switch. 


has stood actual test, and orders are in hand for several 
collieries both in the North and South. The diver's lamp, 
which we also show, is now in actual use and works well. 
It bas also been used in powder mills and gas works. Mr. 


Mr. Maquay has developed, to the 
most successful point that primary batteries have yet 


Cathcart, Peto, and Radford's Belt, with Portable Lithatode Cell. 
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Maquay shows a neat guinea table lamp with primary 
battery in the base, also carriage lamps with separate 
battery, running eight hours, to place under the driver's 
seat. There are no wire connections in these sets, the 
lamps slipping into place with spring connections. A 
14-cell battery weighs 121b. only when charged. A separate 
battery for reading lamp is also shown. This weighs 
25lb., and, it is stated, will run a 16-cp. lamp for 8 


Maquay Miner's Lamp. 


to 10 hours at id. an hour. In this there are 30 
cells, giving 45 effective volts. Maquay batteries are 
shown for bedroom lamps, and also for medical and 
dentists’ lamps. The same batteries are also shown 


driving motors, and a model of an electric boat is 
shown. Weare told that a full-sized river boat is shortly 
to be placed on the river, driven with a motor at 300 revolu- 


Portable Table Lamp. 


tions by one of these batteries. A large primary battery 
installation for 40 lights is also arranged, and an ingenious 
magnetic connection is used to throw the battery out of 
action by raising the zincs when all the lamps are turned 
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off. The most display, however, is made with hand lamps; 
and neat railway reading-lamps and cycling-lamps are now 
made by the Maquay Syndicate. 

The firm of Cathcart, Peto, and Radford make a 
speciality in their exhibit of pocket secondary batteries. 
They use the lithanode secondary cells, of which we have 
frequently spoken, in combinations of their own. The 


single cell can be used for a tiny medical light or scarf pin, 


but a convenient arrangement is that of eight cells 
mounted in a belt to go round the operator’s body. This 
gives a sufficient EMF. to obtain a good and steady 
light, and is an arrangement likely to prove exceedingly 
useful to doctors. A larger set of lithanode cells, 
fitted in polished wood box, is used for a table light, 
and makes a most convenient reading-lamp. The battery 
can be easily charged from a station circuit through an 
incandescent lamp. Messrs. Cathcart, Peto, and Radford 
also make some good switches with substantial contacts 
and double rubbing surfaces. Smaller switches, cut-outs, 
and many other fittings are also made by them at their 
works in Hatton-garden. | 


METERS FOR RECORDING THE CONSUMPTION 
OF ELECTRICAL ENERGY.* 


BY CHARLES HENRY WORDINGHAM, A. K. C., STUD.INST.C.E. 


The rapid advance that electric lighting from central 
stations has made during the last few years has brought 


the question of the construction of instruments for | 


recording the ene used by individual consumers into 
great prominenoe. he subject had engaged the attention 
of inventors for many years previously; but the need was 
not so pressing, and, numerous as had been the attempts, 
but few instruments had passed the experimental stage. 
Hence, the early supply companies were forced to charge 
their consumers a fixed 
average number of hours of burning, such average being 
of necessity arrived at by guess-work in the absence of 
any experience. It was found that this system was 
unsatisfactory to the company and its clients, for in the 
case of clubs, restaurante, and many shops, three hours 
the average time assumed —was found to be absurdly 
small ; and, on the other hand, it was too large for many 
private houses. Endless disputes resulted, and consumers 
became dissatisfied and ceased to use the light. A large 
amount of loss was occasioned by persons leaving lamps 
burning needlessly, because they had not to pay for them ; 
and it is a significant fact that in the case of a large central 
station in London, the current during the day was sensibl 
diminished when a large number of consumers were sappliad 
by meter instead of by contract. 

The urgency of the demand for meters has brought forth 
a supply, and there are now in the market several types 


that are reliable and accurate, and the author purposes | 


confining his remarks chiefly to these, merely glancing 
briefly at a few of tho best of the early and less successfu 


types. 

There are two fundamentally different systems of supply 
i. e., (1) by continuous, and (2) by alternating currents - and 
to each of these belong certain classes of meter that will 
only work with a particular kind of current, while some 
are common to both systems; these last are usually 
dependent for their action on the square of the current. 

n all cases it is desired to measure the total amount of 
energy that has been converted into light and heat in the 
consumers’ lamps and wires, and a meter is an instrument 
that continuously records the power delivered, and integrates 
it with respect to time. 

In the case of continuous currents, if E be the potential 
difference, or pressure in volts, between the mains at any 
instant, and C the current in amperes at that instant 
through the lamps, then E x C is the power, or rate at 
which energy is 
time in hours during which the rate is kept up, then EC? 
is the total quantity of energy in watt-hours used by the 
consumer in the time t. This number divided by 1,000 gives 
the number of commercial or Board of Trade units (B.T.U.) 


* From the Transactions of the Institution of Civil Engineers, 


price per annum based on an 


eing Chara in watts; and if t is the | 
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consumed. What the meter has to do, then, is to sum up 
the successive values of this product. 

With alternating currents the measurement of the power 
is not so simple, for in this case if the mean pressure and 
the mean current be multiplied together, the product is 
not necessarily the power absorbed. If the current l 
behind the pressure, as it will if the circuit possess self- 
induction (and it always does so in practice, though in the 


| case of a bank of incandescent lamps the lag is negligible), 


the current maximum does not occur at the same instant 
as the presssure maximum, and the real power is less than 
that obtained by multiplying together the mean pressure 
and the mean current. Taking the same units as before, 
if E be the maximum pressure, C tlie maximum current, 
and $ the angle of lag of the current behind the pressure, 


then the true power = EC cos p. 


2 
Since all distribution is effected at constant pressure, it 
is sufficient to integrate the current only, and to multiply 
the result by the pressure in the case of continuous cur- 
rents, and of alternating currents also, if incandescent 
lamps only are in circuit, provided in all cases that the 
standard pressure is closely maintained. This course is 


| adopted in a large number of meters, and is quite satis- 


factory in practice. If, however, greater accuracy be 
desired, the principle of the wattmeter must be employed. 
Here the stress between two coils, one of which carries the 
main current and the other a shunt current proportional to 
the pressure, is made use of. The force in the case of con- 
tinuous currents is proportional to the product of the pree- 
sure and current; but in the case of alternating currents 
this is only the case if the shunt coil has no self-induction, 
a condition manifestly impossible to obtain; it can, how- 


| ever, be sufficiently reduced to render the error very small. 


It would be entirely out of place in a paper of this kind, 
which aims at a description of actual instruments in com- 
mercial use, to enter into a mathematical discussion of the 
measurement of alternating currente, the matter being fully 
treated in text-books in language far more able than the 
author's, and to which he could add nothing. 

Meters fall broadly into four classes: 1. Those in which 
the current to be measured, besides controlling the regis- 
tering gear, supplies the motive power for it. 2. Those in 
which the current to be measured controls the registering 
mechanism, while a separate current supplies the motive 
power. 3. Those in which the current merely controls 
mechanism which is driven by some force altogether 
external to the current, such as a spring or weight. 4. 
Those in which no gearing is driven, but chemical action 
goes on, involving an alteration in mass of a plate of metal. 

CLASS I. 

Numerous forms of motor meter have been designed, and 
some of the most successful instruments in use at the present 
time are included in this class. The majority are current, 
and not power-integrators, the pressure being assumed con- 


stant, as already explained. 


Ferranti MHeter.— This depends for its action on the fact 
that when a mass of mercury is cut normally by lines of 
magnetic induction, and an electric current flows radially 
through it, the mercury tends to rotate. If the same 


| current that flows through the mercury excites the field, 


the speed of rotation will be proportional to the square of 
the current; but mercury being a fluid, its motion is 
opposed by friction against the sides of the containi 


| vessel with a force that varies as the square of the speed, 


hence the speed of rotation is proportional to the current. 
This principle is equally adapted to the measurement of 
continuous and of alternating currents, and it has received 
very great development at the hands.of the inventor. It 
is the meter that is chiefly used by the London Electric 
Supply Corporation for installations exceeding 40 amperes, 
and as the author has had a large experience of it, a 
detailed description may not be out of place. 

When the principle is applied to making a practical 
instrument, an aluminium fan, mounted on a spindle, is 
immersed in the mercury, and is carried round by it; the 
spindle carries a pinion gearing into a train of counting 
wheels. This counting mechanism introduces friction that 
is practically independent of the speed of rotation, and is 
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greater when the meter is at rest than when it begins to | 


move. The whole friction is thus made up of two parts, 
one varying as the square of the speed, the other indepen- 
dent of the speed ; obviously the relative importance of the 
latter diminishes as the current, and therefore the speed, 
increases. In order to compensate for the error that would 
thus be introduced, a “shunt coil" is provided—i.e., a 
fine wire winding on the field magnet placed as a shunt 
across the lamp leads—thus establishing a certain mag- 
netising force independent of the number of lamps alight. 
The relative importance of this magnetising force mani- 
festly decreases as the main current increases, and this 
effect is enhanced by a transformer action being set up, 
whereby the main current generates in the shunt coil an 
E.M.F. oppositely directed to that acting on it, thus further 
cutting down its magnetising effect. By suitably varying 
an extra resistance in series with the winding, the compen- 
sation can be made practically perfect. In Fig. 1 are 


eor 


— NEP AN R1 2. 2 
- ampe. 
5 -— 
9 p00 500 2000 3000 4000 
EXTRA RESISTANCE IN OHMS IN SERIES WITH SHUNT COIL 
Fia. 1. 


pon three curves that very clearly show the part played 

the shunt coil A constant current was maintained 
through the main coil, and the current in the shunt coil 
was varied by altering the extra resistance in series with it, 
the speed of rotation for successive values of the latter 
being noted. Another value was then given to the current 
in the main coil, and the same operation repeated. The 
results are plotted for three main currents, revolutions per 
unit as ordinates, and extra resistance as abecisss. It will 
be seen that except for very large shunt-magnetising forces 
the effect of the shunt coil at high currents in the main 
winding is small. The point in which the three curves cut 
gives the extra resistance required by the particular meter. 


— Soale -yet Pull N. 
Fie, 2. 


One of the latest forms of this meter is shown in Fig. 2. 
It is intended for a maximum current of 100 amperes, and 
with this load on for 24 hours does not rise to an excessive 
temperature. This, it may be noted in passing, is a point 
that should always be tried for each meter containing iron, 
if intended for alternating currents, for it is found that 
out of à batch of similar meters several will heat exces- 
sively. The cause is somewhat obscure, but is probably 
due to the laminations of the iron becoming short-circuited. 
The meter is contained in a well-ventilated brass case, 
ABC, no wood being used in its construction. The brass 


cylinder, B, is slipped on after the leads are fixed, and is 
secured by a wrought-iron pin, D, ing through it and 
under the base; a small hole, E, is drilled through the end 
of this pin, and tape is passed through this and sealed. It is 
thus impossible for the meter to be pn eie with, and the 
whole arrangement is very compact and convenient. The 
magnetic circuit, F F, is closed, except for the gap, G, 
which contains the mercury. The current enters by the 
central portion, H, the rest of the top and bottom of the 
cavity being covered with vulcanised fibre. The circum- 
ference of the bath is uninsulated, and by it the current 
leaves, flowing thence through the main coil, K, one end of 
which is attached to the iron of the magnet, and so out of 
the meter. The shunt coil is shown at L, and the extra 
resistance at M; N is the fan, wholly immersed in the 
murcury, and carried by the spindle, O, which drives the 
train, P. The following is a test made of a meter of this 
type: 
Test OF 100-AMPERE ALTERNATE-CURRENT FERRANTI METER. 
Meter started with 0°92 ampere. 


Current in nev Current in 8 
amperes. r B. T. amperes. per B. 
is ee. P 04 400 16-9 
dO. ESO, 154 500 o 17:0 
4d n ro owes be. xe 17:5 69:0 ............... 17:3 
0 17:3 0 17˙3 
yh s E 17:5 o 17˙3 
10h00 17°0 90000 nn 17:3 
00 a 17:0 10002 17˙3 
30-0 17:2 


It will be noticed that the uniformity of the constant is 
most marked, and it has been found, after repeated experi- 
ments, that if the meter is adjusted so as to have the same 
constant at 10 amperes and 100 amperes, the value will be 
practically the same at all intermediate points. In the 
continuous-current form, solid cast iron or steel is subati- 
tuted for laminated wrought iron, and the residual mag- 
netism takes the place of the shunt coil The following 
are tests of two of these meters: 


Test oF 100-AMPERE CoNTINUOUS-CURRENT FERRANTI METER. 


UNSHUNTED. 
Meter started with 0°25 ampere. 
Current in ee Current in MP EE 
amperes : amperes. r B.T. 

1 ˙0 . a 16:6 5070 e E. 16:6 
100 16˙4 100'0 ............... 16:5 
TEST OF 10-AMPERE CoNTINUOUS-CURRENT FERRANTI METER. 
UNSHUNTED. 

Meter started with 0:15 ampere. 

Current in amperes. Revolutions per B.T.U. 
LO MM 110 
B); 8 112 
; Ä 8 110 


An important point in connection with the permanent 
magnetism of these meters, which renders its use unobjec- 
tionable, is that the steel giving the initial field is magne- 
tised to saturation by the largest current the meter is 
intended to carry, so that every time the full load is on the 
meter the steel is re-magnetised, and any danger of falling 
off in strength of field is avoided. 

In the latest form, meters of the same capacity are made 
to have the same constant by adjusting the width of a gap 
in the magnetic circuit, and by the introduction of suitable 
gearing the constant is dispensed with and the meter is 
rendered direct-reading. These meters are “double-sealing ” 
i. e., the working parts can be sealed by the local autho- 
rity against any possible tampering by the supply company, 
while the latter can independently seal the terminals in 
order to protect itself from fraud on the consumer’s part. 

Some of these mercury meters have been at work for 
two or three years without any attention, though it is 
desirable to clean the trains and mercury once a year. 
The following case will give some idea of the constancy 
that may be attained by this kind of meter. The meter, 
an alternate-current one, was installed on December 3, 
1887, and removed on February 25, 1890, during the 
whole of which time it received absolutely no attention. 
It was, however, read weekly, so that its performance could 
be noted, and was constantly at work, except for one week, 
when it was removed from one consumer's installation 
the consumer having ceased to take light from the com- 
pany—and placed in another's, During the period named 
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the fan made rather more than 9,500,000 revolutions. The 
tests of the meter before it was put on the circuit, and after 
it was removed, are as follows: 


TEST MADE BEFORE METER was INSTALLED. 
Meter started with 0°8 ampere. 


Current in Revolutions | Current in Revolutions 
amperes per B.T.U. amperes per B.T. 
| m 17°77 333 1770 
AB ͤ neck 17:77 C 17°77 
„ 17°73 OBO soe 17778 


TEST MADE AFTER OVER Two YzAns' USE. 
Meter just failed to rotate with 2:17 amperes. 


Current in Revolutions | Current in Revolutions 
ar peres. per B.T. amperes per B. T.U. 
102 ee 14°58 oo 17°83 
20 D. cw venga bad dus 16°63 896 Lununsos . 17°81 

S 17°93 


The increased current required to start the meter, and 
the diminished constant at low currents, are obviously due 
to the train requiring cleaning. The constancy at the high 
currents is most satisfactory. 

Forbes Meter.—Another meter that is adapted equally to 
alternating and to continuous currents is that invented by 
Prof. G. Forbes. It is based on the heating property of 
the current, and consists of a horizontal spiral of iron wiro, 
over which is mounted, on a delicate pivoted suspension, a 
system of mica vanes. Convection currents ‘are set up in 
the air by the hot wire, and these, rising against the vanes, 
urge forward the ring on which they are mounted, its 
motion being registered by a train of counting wheels. 

The standard form at present made has a maximum 
capacity of 30 amperes, and the heated conductor consists 
of two concentric wires connected together by a number of 
fine wires. The current enters ata point in the circum- 
ference of one circle, and dividing between its two halves, 
flows by the fine wires into the other, and leaves by a point 
in its circumference. 

In order to increase the starting power of the meter, a 
small weight is attached to a cord passing over a pulley 
and round a drum on the last wheel of the train ; this 
aa to drive the train, and so gives the vanes less work 
to do. 

This meter gave great promise when it first appeared, 
but it does not seem to have met with much favour, 
probably because, resembling, as it does, a laboratory 
instrument in delicacy, it is found unsuitable for practical 
work. It is liable also to be affected by external changes 
of temperature and by the temperature of its case not 
being uniform. 

Hookham Meter.—This consiste of a motor driven by the 
current to be measured, the motor being retarded by eddy 
currents set up in a copper disc. A tungsten-steel perma- 
nent magnet with cast-iron pole-pieces, provides a constant 
field, and in this is placed the armature, which consists of 
flat coils laid on a copper disc, the latter serving the double 

urpose of a support for these coils and of a brake, the 

tter effect being produced by the eddy currents set up in 
it. The armature spindle rests on friction-wheels, so that 
a small force will cause it to move, and with a view to still 
further diminish friction, mercury contacts are provided, 
instead of brushes, for the commutator. 

The theory of the instrument will be plain from the 
following considerations. The work done in a given time 
is proportional to the attraction between the disc and the 
field, and to the speed. Now in a constant field the 
E.M.F. generated in the disc varies as the speed, and since 
this acts through a constant resistance, the eddy currents 
also vary as the speed; hence the work done is propor- 
tional to the square of the speed. The work supplied 
by the armature is proportional to the driving force and 
to the speed, but the driving force varies as the current ; 
hence the work supplied in a given time varies as the 
current and the speed. But it has been shown that the 
work done is proportional to the square of the speed ; 
hence it follows that the speed is proportional to the 
current. 

The principle can be adapted to either alternating or 
continuous currents, but, so far, instruments for the latter 
class of current only have been constructed. 

The moter is adjusted so that the dials show Board of 
Trade units, and it thus possesses the important advantage 
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that its indications have not to be divided by a constant. 
This is brought about by vaping the strength of the field 
in which the armature revolves, by short-cireuiting more 
or less the magnetic circuit. 

Some difficulty was experienced in passing the whole 
current through the mercury contacts, so that in the latest 
form all the motors are made to carry five amperes, and 
are shunted with a German silver resistance that allows 
the requisite proportion of current to pass. This is open 
to two serious objections—viz., (1) any error in the meter 
is magnified, since a portion only of the current drives the 
motor; (2) if the resistance of contact of the mercury 
varies (as it is almost certain to do), the motor does not 
get its right proportion of current, and its indications are 
therefore fallacious. 'The mercury being exposed to the 
air, and being subject to sparking, is rapidly oxidised, and 
in practice much trouble is experienced on this account, 
the meter requiring, after a time, a considerable current to 
start it. The permanent magnet is also an objectionable 
feature, though it is said that little change is found to 
occur in the field on account of the care taken in the pre- 
paration of the magnets, and because the gap in the 
magnetic circuit is small. 

he author has not had the opportunity of testing any of 
these meters, but it is stated that a 20-ampere meter starts 
with 0:4 ampere; and that with 0:6 ampere the error is 
25 per cent.; with 1:2 ampere it is 10 per cent.; while 
after 2:5 amperes the error is neglible.* 

Elihu Thomson Meter.—Axnother meter closely resembling 
this in principle has lately been developed by Prof. Elihu 
Thomson, and appears to be free from some of its defecta. 
A motor is provided, having its armature wound with fine 
wire and excited with a shunt current, and its fields, with- 
out iron, excited by the main current. Since the field is 
proportional to the current, and the armature current to 
the pressure, the driving force is proportional to the watta, 
and hence the instrument is a watt-hour meter. The 
opposing force, as in the Hookham meter, is due to eddy 
currente, generated in a copper disc, which is rotated by 
the armature in a constant field set up by permanent 
magnets. It is thus open to one of the objections to that 
meter, but is free from the mercury contacts and variable 
shunt resistance. 

Falling off in strength of the permanent magnets is much 
to be apprehended, since they are under peculiarly trying 
conditions: the eddy currents, as in the Hookham meter, 
tend to demagnetise the magnets ; and in the alternating 
form they are subject to the mechanical vibration which 
always accompanies this class of current. Another source 
of error is tho friction of the motor brushes, which is 
likely to alter with wear and dirt. 

Time alone can show the importance of these objections ; 
there can be no doubt that when new the meter is capable 
of giving indication of great accuracy, as the following test 
proves (see Table A, next page). 

In order to try the effect of varying the pressure as well 
as the current, the following tests were made of the same 
meter : 


Current in Pressure in Power in Revolutions per 
amperes. volte. watts. B. T. U. 
24:8 108 2,078 9-06 
20°1 108 2,171 9-06 
15:2 108 1,642 9:72 
10:0 108 1,080 9:60 
24:9 90 2,241 10:14 
20:1 90 1,809 10°02 
14:9 90 1,341 9°66 


The extremely low speed of the armature, and its property 


* Since this paper was read, Mr. J. H. Tonge, Stud. Inst. C. E., 
has favoured the author with the following test of a 100-ampere 
Hookham meter for continuous currents. With pure mercury in 
the contact cups, the meter started with one ampere, and with 
100 amperes it read 1 per cent. low; with 50 amperes, 4 per cent. 
low ; with 20 amperes, 9 per cent. low ; and with three amperes, 
17 per cent low. When, however, ordinary commercial mercury 
which had been in use for a short time was substituted for pure, 
3:6 amperca were required to start the meter, and with 100 amperes 
it read 8 per cent. low. This conclusively proves the statement 
made as to the error introduced by the variable resistance of the 
mercury contacts, 
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TABLE À.—TEsT or 25-AMPERE ELiHU THOMSON METER. 
Meter started with 0'4 ampere. 


i 1,090 : 
97 100 970 978 
8˙6 100 860 9°84 
7˙8 100 780 9°84 
0:8 100 680 9°72 
6:0 100 600 9-72 
4'8 100 480 9:72 
4'0 100 400 9°60 
3°0 100 300 9°42 
2:0 100 200 8°70 
0°99 100 99 7:44 
0°78 100 78 6:66 
0°58 100 58 4'98 


of stopping almost dead immediately the current is switched 
off, are noticeable points, and the former is an important 
advantage, as tending to lengthen the life of the meter by 
diminishing the wear. 

In measuring currents supplied on the three-wire system, 
the neutral wire does not enter the meter, but the others 
pass each through one of the two field coils. The armature 
circuit is connected across the outer conductors, being thus 
excited with 200 volts. 

When it is desired to measure the current conveyed by 
the high-tension mains from an alternating central station, 
the high-tension lead is taken through the field coils, while 
the armature circuit is excited by the secondary of a special 
converter, having its primary connected across the high- 
tension mains. 

Ferrantt-Wright Meter.— This is, in effect, an alternate- 
current motor, and depends for its action on one of those 
peculiar phenomena which take place when a conducting 
circuit is cut by lines of magnetic induction which are 
varying rapidly in direction and intensity. The meter is 


ELEVATION OF FAN AT REST. 


— 


PLAN OF FAN AT HIGH SPEEL 


Fia, 4. 


Fia. 3. 


shown in plan diagrammatically in Fig. 3. The four limbs, 
AB, BD, DC, CA, consisting of laminated wrought iron, 
are wound so that B and C are opposite poles; each of 
these is fitted with a pole-piece consisting of an elongated 
horn, forming part of a circle, within which is placed a 
conducting disc, E, usually, but not necessarily, of iron. 
Each horn is surrounded by a closed conducting circuit of 
low resistance, consisting of one or more copper bands 
slipped over them, shown at FF. It is impossible to give 
a full explanation of this remarkable meter in a few words, 
but perhaps the following will make its principle fairly 
clear. Suppose a current to rise in the magnetising coils 
from zero to a maximum, then it tends to magnetise the 
iron, and the induction in the iron follows the successive 
values of the current in the part enclosed by the coils 
nearly instantaneously, but in the horns it lags behind the 
current, partly on account of hysteresis, but chiefly because 


ite change generates in the circuit, F F, currente that tend | 


to magnetise the iron in the opposite direction. The action 
of the closed copper circuit is to hinder the rise of mag- 
netism in the iron, giving it a kind of magnetic self induc- 
tion in just the same way as iron gives to an electric circuit 
ordinary self-induction. Now suppose for a single rising 
current there be substituted a rapidly-alternating one, then 
any point in the horn will experience a series of waves of 
magnetism following one another, and successive points 
along the horns will be subject to waves of diminishing 
amplitude (for the maximum induction falls off towards the 
tips), differing in phase from one another on account of the 
lag above mentioned. The state of the induction in either 
horn at any instant may be represented by a curve, the lag 
being sufficiently great in some cases to cause the induction 
to be of opposite sign at the tip and at the root. There 
are thus, as it were, a series of tufts of lines of force travel- 
ling along the horns and brushing past the disc. Now 
these induce currents in the disc, and owing to its self- 
induction, the repulsive effect preponderates over the 
attractive, and the disc is repelled round. It is found that 
its speed is proportional to the square of the current, but 
by mounting radial mica fans on it, its motion is retarded 
by the air resistance with a force that varies nearly as the 
square of the speed, 4nd hence the disc revolves propor- 
tionately to the current. There are two causes operating 
to disturb this proportion at the two ends of the range: 
(1) At starting, the friction of the disc spindle is relatively 
large, and the speed is lower than it should be; this is 
overcome by winding the magnets with a shunt coil that 
is just sufficient not to cause the disc to revolve. (2) At 
high speeds the air resistance depends on a rather higher 
power than the square of the velocity, thus making the 
speed somewhat lower than it should be. This is com 
pensated for by slitting the fans as shown in Fig. 4, so that 
they yield somewhat, and thus expose a less effective 
surface. How perfect this compensation is, may be judged 
from the following tests of a 10-ampere and 20-ampere 
meter : 
TxsT or 10-AMPERE FERRANTI-WRIGHT METER. 


Meter started with 0°25 ampere, 
Current in amperes. Revolutions per B. T. U. 
|o ce 1170 
DOO! / esu 116:4 
)) 115˙2 
FOOD? 11. ao edet n 8 1140 


Test oF 20-AMPERE FERRANTI-WRIGHT METER, 
Meter started with 0°65 ampere. 


Current in Revolutions | Current in Revolutions 
amperes. per B.T.U amperes. per B.T.U. 
J 117°3 |^ pcs 1152 
S 116:1 150 essct 116:2 
F 114:3 C een 114°5 
100 114:9 oo 116°4 
(To be continued. ) 


ELECTRIC AND CABLE RAILWAYS. 


The following memorandum, prepared by Lord Kelvin, 
forms Appendix A to this report : 


1. Every part of the electrical system which is kept at a poten- 
tial differing from that of the iron tube, should be carefully pro- 
tected against accidental or intentional contacts, or disturbance of 
any kind by passengers. 

[For brevity in what follows, difference of potential from that of 
the iron tube shall be called pressure.] 

2. Any part of the electrical system kept permanently, or liable 
to be occasionally kept at any pressure exceeding 300 volte, ought 
to be carefully protected against accidental contact, whether of 
possengere or of the company's servants. Hence the third or insu- 

ted rail ought to be overhead, and not in the bottom of the tube, 
between the two bearing rails, as it is at present on the South 
London line. 

3. If the third, or insulated, rail is 1 at any time 
in ordinary use kept at a pressure exceeding volts, it, and 
feeders or other conductors directly connected with it, if there are 
any, must be insulated overhead. 

4. This committee does not insist that in the particular case of 
the extension of the South London line the present arrangement 
with third rail below may not be adopted, but if it is adopted the 
pressure must on no account exceed 500 volta. i 

5. In each of the Bills before this committee there ought to be a 
clause 5 telegraphs and telephones against disturbance, 
similar to the clauses adopted for the Liverpool Overhead Elec- 
trical Railway, and for the South London Electrical Railway. 

May 19, 1892, f KELVIN. 
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NIAGARA AND ELECTRICITY. 


The following letter from Prof. George Forbes, who is at 
Niagara, appeared in a recent issue of the Times: 

_ “Sir,—It is now some eight years since I stood on the 
southern edge of the American Fall, less imposing, though 
more approachable than the Canadian or Horseshoe Fall, 
Just above the Cave of the Winds, and, while watching the 
huge volumes of water within a yard of my feet leaping 
over the precipice, dreamed dreams. To-day I go over the 
same ground, and find my dreams within range of reali 

tion. When I recall the number of poeta and philosophers 
who have sat on the same spot and been inspired by the 
same incentive to thought, I should indeed be foolhardy if 
I were to attempt to describe my impressions of this 
marvel of nature. When I recall the apt language in 
which these thoughts have been uttered, sometimes in 
the columns of the Times, I would not put pen to paper 
were it not that some matters which occur to me may 
awaken a new interest in the gigantic cataract and 
may even point a moral. I will not try to describe, I will 
only repeat, as my individual experience, the fact known 
to everyone who knows this spot, that it grows on you 
like the sympathy of a true friend. It is always the same, 
but never two moments alike. Every hour of the day the 
sun strikes each part of the falls in a new direction, and 
each day in the year and each moment in the day the 
curtain of mist that rises from their base at the same time 
hides or encircles some new feature of the cascade, while 
the rush of the rapids and the deep boom of the falls vary 
with every point of view and with every change in the 
wind. An artist once said to me that a great part of the 
beauty of a scene comes from expectancy, wonder, and 
curiosity as to the unseen parts hidden by nearer objects. This 
is emphatically so with the mist under the Horseshoe Fall. 
No one was ever wearied by the monotony of this scene. 

“ When an astronomer wishes to give an idea of the dis- 
tance of the stars, he begins with what is near and 
intelligible. He takes the case of the railway trains that 
go at 60 miles an hour, and he says that it would take 
4,000 hours to travel to the moon, and so he goes on by 
steps. At the spot where I dreamt my dream eight years 
ago I was looking at a small portion cut off by a small 
island from the American Fall, perhaps a hundredth part 
of it, and the American Fall passes, perhaps, one-fifth of 
the water passed by the Horseshoe Fall, and following the 
astronomers, by dealing with a little bit which I was able 
directly to realise, I was more able to grasp the total 
power developed at this little spot on the earth. It was 
not then impossible to believe that 44 million horse- 
re were being developed in the falls, or, as Sir 

illiam Siemens put it, the equivalent of all the 
steam power used in the world. As a plain fact, if 
it takes on an average 4lb. of coal to generate 1 h.p 
for an hour, this water power is the equivalent of 
15,000,000 tons of coal per annum. But I was struck, not 
so much by the volume of water that was shooting down 
as by the immensity of the power of heat which is able to 
evaporate and carry to the great lakes by the windsa 
volume of water equal to that which I was able to see was 
passing. I then realised that this is the most gigantic 
condensing steam engine in the world of 4,500,000 h.p. 
The power in the falls acts as a furnace ; the mass-velocity 
of the water acquired by the fall is arrested and converted 
by fluid friction into molecular velocity, which is heat ; 
the lower river and the ocean form the boiler from which 
the heated water evaporates; the wind is the engine by 
which the steam is carried to the condensers, which are 
the great lakes. The work done is the work of raising a 
thousand million pounds weight of steam from the lower 
river and ocean to be eventually deposited in the upper 
lakes every minute of time—not necessarily the same atoms 
of steam, but their equivalent. 

* When my dream had carried me thus far the spirit of 
the engineer arose in me. I quote from memory when I 
say that the charter of the Institution of Civil Engineers 
defines the province of the engineer to be ‘to utilise the 
forces of Nature for the service of man,’ a noble definition. 
In my dream I was filled with the aspirations which have 


moved so many at this spot, and a desire to bind a portion 
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of this power and use it for the service of man. And now, 
eight years after, I see that the preparations are almost 
complete for the utilisation of 100,000 h. p., and part of 
this power will certainly be used long before the close of 
the year. Few people in England who have heard of this 
engineering feat are aware of how far it has advanced. 
More than a mile above the falls a canal has been 
cut, 1,500ft. long, at right angles to the river. A 
vertical shaft 140it. deep is being sunk, and from the 
lower level a tunnel 28ft. high, and 18ft. wide, and 
6,700ft. long, has been carried at a slope of 7 per 
1,000, to issue at the foot of the cliffs below the falls, 
just under the suspension bridge. This work is all 
nearly completed. e lining of the tunnel with four 
courses of bricks is going on at the rate of 100,000 a 
day, and this rate is about to be increased. The turbines 
are in hand. Part of the power is to be used in factories 
now being built directly over shafts, and we are now 
preparing for the electrical transmission of power. Ina 
year’s time it is probable that the city of Niagara Falls will 
be lighted by this power and the street electric railways 
worked by it. Factories are being erected on the vast 
extent of land owned by the company which has a perpetual 
right to use this power over five miles of river frontage 
from a little above the falls upwards. Already 30 acres of 
land have been reclaimed by the company from the river, 
and the river is about to be deepened in front of their 
wharves. A railway five miles long, all passing through 
the company’s land, is in hand to connect the three lines of 
railway with the pesce factories on the company's 
property. This will eventually be worked by an electric 
locomotive. Streets have been laid out, and a part has 
been laid aside for operatives’ cottages. All this I have 
seen, and I recognised the foundation of an important 
manufacturing centre. Franchises have been obtained 
from owners of property for a second tunnel under the 
city of Niagara Falls. All this has been done, and at a 
surprising small cost, by the energy, caution, and foresight 
of the directors of the company, of which Mr. Adams is 
the president, Mr. Wickes and Mr. Stetson vice-presidents, 
and Mr. Rankine (a cousin of Prof. Macquorne Rankine) 
the secretary. In 1890 they appointed a commission of 
leading scientific men in Europe and America, presided 
over by Lord Kelvin. These commissioners considered all 
the proposals submitted, and since then the company’s 
engineers have dealt with all the hydraulic problems. The 
board of engineers includes the names of such men as Prof. 
Coleman Sellers, Mr. Herschel, and Colonel Turrettini, of 
Geneva. The electric part of the work is now to be carried 
out. In 1890, when preparing plans to lay before the 
commission, I proposed to employ alternating currents, 
using as motors either the alternating dynamo or the multi- 
phase motor, which has since attracted so much attention 
at Frankfort last year. This was an innovation on previous 
practice, and it is worthy of record that the commission 
were unanimous (with one exception) in desiring to pass a 
resolution saying that alternating currents were not avail- 
able for the purpose. Already opinion has changed, and the 
subsequent progress has so completely borne out the views 
expressed in 1890 that we are going to adopt this method. 

“It may be that what I have already written may con- 
vince many of the enormous character of this undertaking. 
But the importance of the company's transactions has been 
only half told. They have lately acquired from Canada 
the exclusive right to use land in the Victoria Park for the 
same purpose for 100 years. Theriver above the Horseshoe 
Fall on the Canadian side has a branch going round Cedar 
Island. The power-house can be built here. "Enough water 
can be brought through the branch to utilise 250,000 h.p., 
and the tunnel from the bottom of the shaft to the very 
base of the fall will only be about 800ft. long. This fran- 
chise is a most valuable addition to the powers possessed 
by the company on the other side. 

t Many visitors to the Chicago Exposition next year will 
stop to see the progress of this gigantic undertaking, and 
they will not be disappointed, and it is à matter for 
congratulation that, so far as the present intentions of the 
company go, the beauty of the falls will not be affected 
nor the volume of water perceptibly diminished.—I am, 
Sir, your obadient servant, t GEORGE FORBES." 
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THREEPENCE. 


The policy of St. Pancras is a bold one, but it has 
the appearance of being one that may prove 
eminently successful, and so is well worthy of trial. 
Our readers are aware that some time since the 
machinery at the St. Pancras central station was 
fully loaded with lamps during a certain part of the 
daily run. The output curves of this and every 
other central station, however, show that full load is 
only on during a small portion of the twenty-four 
hours. Ordinary manufacturers—and with them we 
must include the manufacturer of electrical energy— 
are not satisfied with having their machinery fully 
loaded about two hours a day, but prefer to have 
it fully loaded all day. The two schools of 
electrical engineers attempt the solution of the 
question in different ways. One contends that the 
proper method to employ is storage. A compara- 
tively small plant, working always at full load, is 
used to store during the hours of little demand, and 
the store thus obtained is used to supplement the 
supply of the machinery during the hours of fall 
demand. The problem of the economy of storage 
is very much on a par with that of the economy of 
mains. The other school repudiates storage, and at 
present rely on economical working by means of 
small units—the units being successively brought 
into action asthe demand requires. Time and actual 
figures of results will prove which school is to 
survive, unless something more than the distribution 
of energy for lighting is brought into the problem. 
This is just what Prof. Robinson at St. Pancras is 
endeavouring to do. We have long since argued 
that the primary object of a central station may 
prove to be the distribution of energy for power 
purposes. It seems certain, however, that such 
distribution involves a second set of mains so as 
to interfere as little as possible with the pressure 
upon the lighting mains. The advantage of the 
supply of power is that the demand should 
be pretty constant during the working day, 
and this with overlapping ends is just the 
time when the demand for lighting is small. 
In a well-designed station for the supply of 
both light and power, the load on the machinery 
might be kept pretty constant. We assume that 
there is or will be a demand for power. Of course a 
part of the station management will be to take care 
that the machinery is not so loaded but that sudden 
demand due to fog or some other reason can be met. 
The St. Pancras authorities, then, in order to get a 
full load upon their machinery, not for one or two 
hours a day, but continuously and all day, have 
decided to supply current during the day service for 
power purposes at threepence per unit. Now 
there are hundreds and thousands of small users of 
power who could cheaply and conveniently obtain 
current for their purpose. The initial cost of a 
small motor is not great, and the cost of mainten- 
ance is very small indeed; in fact, may, in many 
cases, be left out of consideration. The great advan- 
tage of an electric motor is that the moment it 
ceases running it ceases to consume energy, and the 
meter registers nothing against the user. In the 
case of a small steam engine there is always a certain 
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consumption of fuel and some attendance required, 
and, together with the known lack of economy in 
these small engines, make up a cost which is hardly 
to be credited. The view is, no doubt, somewhat 
Utopian, but in the very near future we imagine 
motors will be nearly as common as blackberries— 
shoe-cleaners,  knife-cleaners, sewing machines, 
ventilating fans will all be supplied. Hotels will 
have to fit motors to all these pieces of appa- 
ratus. One great field for the use of current will be 
in applying it to filters. As at present constituted, 
these articles of domestic use are merely separators 
of mechanical impurities, yet by a very simple 
addition—like that in Parker’s patent shown at the 
Crystal Palace—not only can we get water mechani- 
cally pure—but by generating oxygen can thoroughly 
oxygenise the water as to chemically remove all 
oxidisible germs, rendering the water chemically 
pure, while at the same time filling it with oxygen 
gas, making it better than any of the sparking table 
waters which are so much in vogue. Every house- 
holder who uses the electric light will ultimately 
have his water not only filtered in the ordinary way, 
but supplementarily purified by electricity. In 
fact, if oxygen is as effective in destroying germs 
of disease as it is reputed to be, there seems to 
be no difficulty in rendering all drinking-water 
absolutely harmless as a carrier of disease germs. 
The cost to the householder to obtain this 
absolutely pure water, subsequent to the initial cost 
of the filter, would be far less than the cost of an 
eight-candle lamp. The amount of current required 
for such a purpose would be small, but collectively 
it should add to the load of the central station and 
assist the demand, which would make central station 
working more easy. 


— — — — 


NIAGARA. 


The utilisation of the water power from Niagara 
appeals to Englishmen more as another conquest or 
harnessing of Nature’s powers, More as an abstract 
question rather than having any concrete bearing. 
It is very interesting to know that so many thousands 
or millions of horse-power can be obtained from the 
falls, but when, to utilise this hitherto wasted power, 
it becomes necessary to build a city and factories, 
many other questions have to be solved before the 
economy or the commercial aspect of the matter can 
be said to be known. Prof. Forbes's letter to the 
Times, reprinted elsewhere in this issue, is the letter 
of an enthusiast. Nodoubt the men who have put their 
money into the attempt to harness Niagara have 
examined into the question of whether factories are 
wanted, and more especially the kind of factories 
wanted at the point where this enormous power can 
be obtained. Factories could be erected and water 
power obtained in many places upon the earth’s 
surface, but much more than the possibility is 
required before such speculations become commer- 
cially profitable. It is not long since a case came 
under our notice of & man of great experience 
running a factory to make an article in large 
demand for which he could obtain a ready 
sale at a price. He was, however, unable to 


sell at the price, because the cost of transporting 
the raw materials to and the finished articles from 
the factory was too high. The result was ulti- 
mately the closing of the factory and the usual white- 
washing of the merchant. Thus, before we can 
enter into full consideration of the value of obtain- 
ing power from Niagara, we must have information 
as to the proposed manufactures, and whether the 
position of the factories is such as to warrant com- 
mercial men embarking capital in starting such 
factories. The methods carried out to utilise this 
enormous water power will be watched with keen 
interest, and when the details are fully known they 
will appeal to every electrical student. The concep- 
tion of the work and the carrying it out demand 
the heartiest approbation, and it is to be hoped that 
the result will be as successful as the greatest 
enthusiast can desire. If naturally the position is 
not a good commercial one, this attempt will, at any 
rate, assist to solve a problem, whether under 
certain conditions it may not be more profitable to 
go to the natural power rather than to a position 
more favourable in other respects, but where 
artificial power has to be used. The result must, 
we think, depend on cost of transport to and from 
the point. 


CORRESPONDENCE. 


** One man's word is no man's word, 
Justice needs that both be heard." 


THE MAGNETIC BOOT. 


SIR, — The magnetic boot is an old dodge. It was 
exhibited at the electrical exhibition at the Crystal Palace 
11 years ago. The magnet was in the sole, and the man 
had 20 or 30 little compasses on his counter, and when he 
passed the boot (a lady's very neat patent leather boot) 
over the compasses the effect on the needles was wonderful. 
I took a fancy to the compasses, and I persuaded the man 
to sell me one, and I made a galvanometer of it. I don't 
know that anyone bought the boots, but there are plenty 
of fools in the world, and people who will buy belts will 
buy boots.— Yours, etc. X. 


MEDICAL ELECTRICITY. 


SIR,—My attention has been called to your remarks on 
the above subject iu a recent number of the Electrical 
Engineer, in which you seem to doubt that “toothache, 
deafness, and even blindness" can be cured by means of 
electricity, and you observe that Prof. Geismar “ must bea 
peculiarly able manipulator of nerves, or his audience 
peculiarly credulous,” though I think the good folks in 
Aberdeen are too far north to be easily imposed upon. 

May I be allowed to say that Mr. Grigg, the celebrated 
medical electrician of Eastbourne-terrace, has cured all 
these complaints long before the “Professor” was ever 
heard of. In the year 1866— when probably the “Professor” 
was learning his A B C—Annie Robins, of Plymouth, who 
had been blind for over 20 years, had her sight restored by 
means of Mr. Grigg's treatment; and in 1876, K. Alderman, 
of Stonehouse, who had been deaf for 15 years, was per- 
fectly cured, and many other cases could be given if neces- 
sary. Toothache also can be instantly cured by electricity. 
If sufferers would only give Mr. Grigg's system a trial 
they would soon obtain relief and be ultimately cured. 

All the leading medical men in London and elsewhere are 
well aware of the many marvellous cures made by Mr. 
Grigg from time to time, in cases which have been given up 
by the faculty as incurable ; but it is not to their interest 
to admit this. On the contrary, they do all they can to 
keep Mr. Grigg’s treatment dark, and try to frighten 
patients who enquire about it, and say it is very 
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to heart and brain; but there is no danger whatever, and 
Shocks from Mr. Grigg's far-famed electromagnetic machines 
are unknown. 
Trusting you will give publicity to this letter in your 
next issue— Yours, etc., Davip RODAN. 
13, Upper Montague-street, W., May 25, 1892. 


ARMATURE STAMPINGS.—A correspondent wants to 


know the names and addresses of makers of armature | 


stampings. 


REVIEWS. 


Berly’s Universal Electrical Directory. Eleventh year of pub- 
lication. Alabaster, Gatehouse, and Co., Paternoster-row. 4s. 


This directory, in the hands of new publishers, may be 
said to have taken a new lease of life. It now fills over 
750 pages, and, without considering supplementary matter, 
is divided into three parts or sections dealing respectively 
with the Continent, America, and Britain. Each section 
gives first an alphabetical list of names, then a classified list 
of trades. Of course, it is absolutely impossible to ensure 


every address being correct in a large work of this kind, | 


because of the constant moving of many members of the 
profession, but so far as we have been able to test the 
addresses they. are exceedingly “up to date.” The method 
of testing the accuracy of a directory is very simple. Most 
business firms at times send circulars, or catalogues, or 
price-lists to the members of the industry, and the accuracy 
of the directory is gauged by the numbers returned through 
the post. We venture to say that no other directory 
approaches this in extent or accuracy, nor is better 
arranged for finding out the name required. 


— — —À 


EXPERIMENTS WITH ALTERNATE CURRENTS OF 
HIGH POTENTIAL AND HIGH FREQUENCY.* 
BV NIKOLA TESLA. 
( Continued from page 545.) 


In all these experimente the action was intensified by 
augmenting the capacity at the end of the lead connected to the 
terminal. As arule, it is not necessary to resort to such means, 
and would be quite unnecessary with still higher 5 but 
when it is desired, the bulb or tube can be easily adapted to the 
purpose. In Fig. 25, for example, an experimental bulb, L, is 
shown, which is provided with a neck, », on the top for the 
application of an external tinfoil coating, which may be connected 
to a body of larger surface. Such a lamp as illustrated in Fig. 25 
may also be lighted by connecting the tinfoil coating on the neck, 
n, to the terminal, and the leading-in wire, w, to an insulated 
plate. If the bulb stands in a socket upright, as shown in the cut, 
a shade of cenducting material may be slipped in the neck, n, 
and the action thus magnified. A more perfected arrangement 
used in some of these bulbs is illustrated in Fig. 26. In this case 
the construction of the bulb is as shown and described before, 
when reference was made to Fig. 19. A zinc sheet, Z, with a 
tubular extension, T, is slipped over the metallic socket, S. The 
bulb hangs downwards from the terminal, ¢, the zinc sheet, Z, 
performing the double office of intensifier and reflector. The 
reflector is separated from the terminal, /, by an extension of the 
insulating plug, P. A similar disposition with a phosphorescent 
tube is illustrated in Fig. 27. The tube, T, is prepared from two 
short tubes of a different diameter, which are sealed on the ends. 
On the lower ond is placed an outside conducting coating, C, 
which connects to the wire, w. The wire has a hook on the upper 
end for suspension, and passes through the centre of the inside 
tube, which is filled with some good and tightly-packed insulator. 
On the outside of the upper end of the tube, T, is another con- 
ducting 1 Cı, upon which is slipped a metallie reflector, 
Z, which should be separated by a thick insulation from the end of 
wire, 20. 

The economical use of such a reflector or intensitier would 
require that all energy supplied to an air condenser should be 
recoverable, or, in athe: words, that there should not be any 
losses, neither in the gaseous medium nor through its action else- 
where. This is far from being so, but, fortunately, the losses may 
be reduced to anything desired. A few remarks are necessary on 
this subject, in order to make the experiences gathered in the 
course of these investigations perfectly clear. Suppose a small 
helix with many well-insulated turns, as in experiment Fig. 17, 


* Lecture delivered before the Institution of Electrical 


Engineers at the Royal Institution, on Wedneeday evening, 
Februay 3, 1892. From the Journal of the Institution of 
Electrical Engineers, 


| cating the passage of a strong current through the helix. 


has one of its ends connected to one of the terminals of the 


| induction coil, and the other to a metal plate, or, for the sake 


of cama pre ede a sphere, insulated in space. When the coil is set 
to work, the potential of the sphere is alternated, and the small 
helix now behaves as though its free end were connected to the 
other terminal of the induction coil. If an iron rod be held within 
the small helix, it is quickly brought to a high temperature, d 

ow 


Fic. 25.—Improved Experimental Bulb. 


does the insulated sphere act in this case? It can be a condenser, 
storing and returning the energy supplied to it, or it can be a mere 
sink of energy, and the conditions of the t debermine 
whether it is more one or the other. The sphere being charged to 
a high potential, it acts inductively upon e surrounding air, or 
whatever gaseous medium there might be. The molecules, or atoms, 
which are near the sphere are of course more , and move 
through a greater diztance than the farther ones. When the nearest 
molecules strike the sphere they are repelled, and collisions occur 


a 


_ Fic. 26.—Improved Bulb with Intensifying Reflector! 


a all distances within the inductive action of the sphere. It is 
now clear that, if the potential be steady, but little loas of energy 
can be caused in this way, for the molecules which are nearest 
to the sphere, having had an additional charge imparted to them 
by contact, are not attracted until they have parted, if not with 

l, so with most of the additional charge, which can be accom- 


plished only after a t many collisions. From the faot that 
with a steady potential there but little loes in air, one 
must come to such a conclusion. When the potential of the 


sphere, instead of being steady, is alternating, the conditions are 
entirely different. In this case a rhythmical bombardment 
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occurs, no matter whether the molecules after coming in contact 
with the sphere lose the imparted charge or not; what is more, 
if the charge is not lost, the impacts are only the more violent. 
Still, if the frequency of the impulses be very small, the loss 
caused by the impacte and collisions would not be serious unless 
the potential were excessive. But when extremely high frequen- 
cies and more or less high potentials are used, the loss may be 
very great. The total energy lost per unit of time is prepor- 
tionate to the product of the number of impacte per second, or 
the frequency, and the energy lost in each impact. But the 
energy of an impact must be proportionate to the square of the 
electric density of the sphere, since the charge imparted to the 
molecule is proportionate to that density. I conclude from this 
that the total energy lost must be proportionate to the product of 
the frequency and the square of the electric density ; but this law 
needs experimental confirmation. Assuming the preceding con- 
siderations to be true, then,by rapidly alternating the potential 
of a body immersed in an insulating gaseous medium, any amount 
of ene may be dissipated into space. Most of that energy, 
then, I believe, is not dissipated in the form of long ether waves, 
propagate: to considerable distance, as is thought most generally, 

ut is consumed—in the case of an insulated sphere, for example— 
in impact and collisional losses—that is, heat vibrations—on the 
surface and in the vicinity of the sphere. To reduce the dissipa- 
tion, it is necessary to work with a small electric density—the 
smaller, the higher the frequency. But since, on the assumption 
before made, the loss is diminished with the square of the density, 
and since currents of very high frequencies involve considerable 
waste when transmitted through conductors, it follows that, en 
the whole, it is better to employ one wire than two. Therefore, if 
motors, lamps, or devices of any kind are perfected, capable of 
being advantageously operated by currents of extremely high 
frequency, economical reasons will make it advisable to use only 
one wire, especially if the distances are great. 


Fie. 27, —Phosphoreecent Tube: with Intensifying Reflector. 


When energy is absorbed in a condenser, the aime, behaves as 
though its capacity were increased. Absorption exists more or 
less always, but generally it is small and of no consequence as long 
as the frequencies are not very great. In using extremely hi 
frequencies, and, necessarily, in such case also high potentials, 
the absorption—or what is here meant more particularly by 
this term, the loss of energy due to the presence of a gaseous 
medium—is an important factor to be considered, as the ener 
absorbed in the air condenser may be any fraction of the 
supplied energy. This would seem to make it very difficult to 
tell from the measured or computed gon of an air con- 
denser its actual capacity or vibration period, especially if the 
condenser is of very surface and is charged to a very 
high potential. As many important results are dependent upon 
the correctness of the estimation of the vibration period, this 
subject demands the most careful scrutiny of other investigators. 
To reduce the probable error as much as possible in experiments 
of the kind alluded to, it is advisable to use spheres or plates of 
large surface, so as to make the density exceedingly small. 
Otherwise, when it is practicable, an oil condenser should be used 
in pee. In oil or other liquid dielectries there are seem- 
ingly no such losses as in gaseous media. It being impossible 
to exclude entirely the gas in condensers with solid dielectrics, 
such condensers should be immersed in oil, for economical reasons 
if nothing else: they can then be strained to the utmost 
and will remain cool. In Leyden jars the loss due to air is 
isst redes) | small, as the tinfoil coatings are largo, close 
le Daci and the charged surfaces not directly exposed; but 
when the potentials are very high, the loss may be more or less 
considerable at, or near, the upper euge s the foil, where the air 
is principally acted upon. If the jar immersed in boiled-out 
oil, ib be capable of performing four times the amount of work 


which it can for any length of time when used in the ordinary 
vam and the loss will be inappreciable. 

t should not be thought that the loss in heat in an air con- 
denser is necessarily aasociated with the formation of visible 
streams or brushes. If a small electrode, enclosed in an un- 
exhausted bulb, is connected to one of the terminals of the coil, 
streams can be seen to issue from the electrode, and the air in the 
bulb is heated; if, instead of a small electrode, a spel ie sphere is 
enclosed in the bulb, no streams are observed, still the air is 
heated. Nor should it be thought that the temperature of an air 
condenser would give even an approximate idea of the loss in heat 
incurred, as in such case heat must be given off much more quickly 
since there is, in addition to the ordinary radiation, a very active 
carrying away of heat by independent carriers going on, and since 
not only the apparatus, but the air at some distance from it, ia 
heated in consequence of the collisions which must occur. Owing 
to this, in experiments with such a coil, a rise of temperature can 
be distinctly ubserved only when the body connected to the coil is 
very small. But with apparatus on a large scale, even a body of 
considerable bulk would e heated, as, for instance, the body of & 
person ; and I think that skilled physicians might make observa- 
tions of utility in such experiments, which, if the apparatus were 
judiciously designed, would not present the slightest danger. 

A question of some interest, principally to meteorologists, 
presents iteelf here. How does the earth behave? The earth is 
an air condenser, but is it a perfect or a very imperfect one—a 
mere sink of energy? There can be little doubt that to any small 
disturbance, as might be caused in an experiment, the earth 
behaves as an almost perfect condenser. But it might be different 


when ita n 15 set in vibration by some sudden disturbance 
e heavens. 


occurring in t In such case, as before stated, probably 


Fic, 28.—Lamp- with Auxiliary, Bulb, Confining Action to Centre. 


only little of the energy of the vibrations set up would be lost into 
ina in form of long ether radiations ; but most of the energy, I 
think, would spend itself in molecular impacts and collisions, and 
pass off into space in the form of short heat, and possibly light, 
waves. As both the frequency of the vibration of the charge and 
the potential are in all probability excessive, the energy converted 
into heat may be considerable. Since the density must unevenly 
distributed, either in consequence of the irregularity of the earth's 
surface, or on account of the condition of the atmosphere on 
various places, the effect produced would accordingly vary from 
place to place. Considerable variations in the temperature and 
pressure of the ae pde may in this manner be caused at any 
point of the surface of the earth. The variations may be pane 
or very sudden, according to the nature of the original disturb- 
ance, and may produce rain and storms, or locally modify the 
weather in any way. 

From the remarks before made one may see what an impor- 
tant factor of loss the air in the neighbourhood of a charged 
surface becomes when the electric enaiby ie great and the 
ia. e of the impulses excessive. But the action as explained 
implies that the air is insulating—that is, that it is composed of 
independent carriers immersed in an insulating medium. This is 


the case only when the air is at something like ordinary or greater, 
or at extremely small, pressure. When the air is slightly rarefied 
and conducting, then true conduction losses occur . In such 


case, of course, considerable energy may be dissipated into space 
even with a steady potential, or with impulses of low frequency, 
if the density is very great. When the gas is at very low pressure, 
an electrode is heated more, because higher speeds can be reached. 
If the gas around the electrode is strongly compressed, the dis- 

lacements, and consequently the speeds, are very small, and the 

eating is insignificant. But if in such case the frequency could 
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be sufficiently increased, the electrode would be brought to a high 
temperature as well as if the gas were at very low pressure ; in 
fact, exhausting the bulb is only necessary because we cannot 
roduce (and possibly not convey) currente of the required 
requency. 

Returning to the subject of electrode lamps, it is obviously of 
advantage in such a lamp to confine as much as ible the heat 
to the electrode by preventing the circulation of the gas iu the 
bulb. If a very small bulb be taken, it would confine the heat 
better than a large one, but it might not be of sufficient capacity 
to be operated from the coil, or, if so, the glass might get too hot. 
A simple way to improve in this direction is to employ a globe of 
the required size, but to place a small bulb, the diameter of which 
is properly estimated, over the refractory button contained in the 
globe. This arrangement is illustrated in Fig. 28. The globe, L, 
has in this case a large neck, u, allowing the small bulb, b, to slip 
through. Otherwise the construction is the same as shown in 
Fig. 18, for example. The small bulb is conveniently supported 
upon the stem, s, carrying the refractory button, m. It is separated 
from the aluminium tube, a, by several layers of mica, M, in order 
to prevent the cracking of the neck by the rapid heating of the 
aluminium tube upon a sudden turning on of the current. The 
inside bulb should be as small as possible when it is desired to 
obtain light only by incandescence of the electrode. If it is 
desired to produce phosphorescence, the bulb should be larger, 
else it would beapt to get too hot, and the phosphorescence would 
céase. In this arrangement usually ebly the small bulb shows 
phosphoresence, as there is practically no bombardment against 
the outer globe. In some of these bulbs constructed as illustrated 
in Fig. 28, the small tube was coated with phosphorescent paint, 
and beautiful effects were obtained. Instead of taking the inside 
bulb large, in order to avoid undue heating, it answers the 
pur pose to make the electrode, m, larger. In this case the bom- 

ardment is weakened by reason of the smaller electric density 


Many bulbs were constructed on the plan illustrated in 
Fig. 29. Here a small bulb, b, containing the refractory button, 
m, upon being exhausted to a very high degree, was sealed in a 
large globe, L, which was then moderately exhausted and sealed 
off. The principal advantage of this construction was that it 
allowed to reach extremely high vacua, and, at the same time 
use a large bulb. It was found, in the course of experiences with 
bulbs such as illustrated in Fig. 29, that it was well to make the 
stem, 3, near the seal at e very thick, and the leading.in wire, w, 
thin, as it occurred sometimes that the atem at e was heated and 
the bulb was cracked. Often the outer globe, L, was exhausted 
only just enough to allow the discharge to pass through, and the 
space between the bulbs appeared crimson, producing a curious 
effect. In some cases, when the exhaustion in globe, L, was 
very low, and the air good conducting, it was found necessary, 
in order to bring the button, m, to high incandescence, to place, 
preferably on the upper part of the neck of the globe, a tinfoil 
coating which was connected to an insulated body to the ground, 
or to the other terminal of the coil, as the highly-conducting 
air weakened the effect somewhat, probably by being acted upon 
N from the wire, w, where it entered the bulb at e. 
Another difficulty—which, however, is always present when the 
refractory button is mounted in a very small bulb—existed in 
the construction illustrated in Fig. 29—namely, the vacuum in the 
bulb, b, would be impaired in a comparatively short time. The 
chief idea in the two last-described constructions was to confine 
the heat to the central portion of the globe by preventing the 
exchange of air. An advantage is secured, but owing to the 
heating of the inside bulb, and slow evaporation of the glass, the 
vacuum is hard to maintain, even if the construction illustrated 
in Fig. 28 be chosen, in which both bulbs communicate. 

But by far the better way—the ideal way - would be to reach 
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sufficiently high frequencies. The higher the frequency the 
slower would be the exchange of the air, and I think that a fre- 
quency may be reached at which there would be no exchan 
whatever of the air molecules around the terminal. We wo 
then produce a flame in which there would be no ing away 
of material, and a queer flame it would be, for it would be rigid ! 
With such high frequencies the inertia of the particles would 
come into play. As the brush, or flame, would gain rigidity in 
virtue of the inertia of the particles, the exchange of the latter 
would be prevented. This would necessarily occur, for, the 
number of impulses being augmented, the potential energy 
of each would diminish, so that finally only atomic vibrations 
could be set up, and the motion of translation through measur- 
able space would cease. Thus an ordinary gas burner conn 

to a source of rapidly alternating potential might have ite 
efficiency augmented to a certain limit, and this for two reasons— 
because of the additional vibration imparted, and because of a 
slowing down of the process of carrying off. But the renewal 
being rendered difficult, and renewal being necessary to maintain 
the burner, a continued increase of the frequency of the impulses, 
assuming they could be transmitted to and imp upon the 
flame, would result in the “ extinction” of the latter, meaning 
by this term only the cessation of the chemical process. I think, 
however, that in the case of an electrode immorsed in a fluid 
insulating medium, and surrounded by independent carriers .of 
electric charges, which can be acted upon inductively, a sufficiently 
high frequency of the impulses would probably result in a gravita- 
tion of the gas all around towards the electrode. For this it wouli 
be only necessary to assume that the independent bodies are 
irregularly sliaped; They would then turn towards the electrode 
their side of the greatest electric density, and this would be a 
position in which the fluid resistance to approach would be smaller 
than that offered to the receding. 

The general opinion, I do not doubt, is that it is out of 
question to reach any such frequencies as might—assuming some 
of the views before expressed to be true—produce any of the 
results which I have pointed out as mere possibilities. This may 
be so, but in the course of these investigations, from the observa- 
tion of many phenomena I have gained the conviction that these 
frequencies would be much lower than one is apt to estimate at 
tirst. Ina flame we set up light-vibrations by causing molecules, 
or atoms, to collide. But what is the ratio of the frequency of 
the collisions and that of the vibrations set up? Certainly it must 
be incomparably smaller than that of the knocks of the bell and 
the sound- vibrations, or that of the disch and the oscillations 
of the condenser. We may cause the molecules of the gas to 
collide by the use of alternate electric impulses of high frequency, 
and so we may imitate the process in a flame; and from experi- 
ments with frequencies which we are now able to obtain, I think 
that the result is producible with impulses which are transmissible 
through a conductor. In connection with thoughts of a similar 
nature, it appeared to me of great interest to the 
rigidity of a vibrating gaseous column. Although with such low fre- 
quencies as, say, 10,000 per second, which I was able to obtain with- 
out difficulty from a specially constructed alternator, the task 
looked discouraging at first, I made a series of experi te. The 
trials with air at ordinary pressure led to no result, but with air 
moderately rarefied I obtained what I think to be an umistak- 
able sla monta! evidence of the property sought for. As a 


renult of this kind might lead able investigators to conclusions 
of importance, I will describe one of the experiments performed. 


It is well known that when a tube is slightly exhausted the dis- 
charge may iud gere through it in form of a thin luminous thread. 
When produced with currents of low frequency, obtained from a 
coil operated as usual, this thread is inert. If a magnet be 
approached to it, the part near the same is attracted or repelled, 
according to the direction of the lines of force of the magnet. It 
occurred to me that if such a thread would be produced with 
currenta of very high frequency, it should be more or less rigid, 
and as it was visible it could be easily studied. Accordingly, I 
prepared a tube about lin. in diameter and one metre long, with 
outside coating at each end. The tube was exhausted to a ape 
at which by a little working the thread discharge could be 
obtained. 1t must be remarked here that the general aspect of 
the tube, and the degree of exhaustion, are quite different than 
when ordinary low-frequency currents are used. Asit was found 
preferable to work with one terminal, the tube prepared was 
suspended from the end of a wire connected to the terminal, the 
tinfoil coating being connected to the wire, and to the lower 
coating sometimes a small insulated plate was attached. When 
the thread was formed it extended through the upper pee of the 
tube and lost itself in the lower end. Sf it poss rigidity it 
resembled, not exactly an elastic cord stretched tight betweon two 
supports, but a cord suspended from a height with a small weight 
attached on the end. When the finger ora magnet was approached 
tothe upper end of the luminous thread, it could be brought 
locally out of position by electrostatic or magnetic action, and 
when the disturbing object was vory quickly removed an analogous 
result was produced. as though a suspended cord would be dis- 
placed and quickly released near the point of suspension. In doing 
this the luminous thread was set in vibration, and two very d 
marked nodes, and a third indistinct one, were formed. he 
vibration, once set up, continued for fully eight minutes, dying 
gradually out. The speed of the vibration often varied per- 
ceptibly, and it could be observed that the electrostatic attraction 
of the glass affected the vibrating thread ; but it was clear that 
the electrostatic action was not the cause of the vibration, for the 
thread was most generally 3 and could always be eet in 
vibration by passing the finger quickly near the upper part of the 
tube. With a magnet the thread could be split in two and both 
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parts vibrated. By approaching the hand to the lower coating 
of the tube, or insulated plate, if attached, the vibration was 
quickened ; also, as far as I could see, by raising the potential or 
requency. Thus, either increasing the frequency or passing a 
stronger sies. of the same frequency corresponded to a tight- 
ening of the cord. I did not obtain any experimental evidence 
with condenser discharges. A luminous band excited in a bulb 
by repeated discharges of a Leyden jar must possess rigidity, and 
if deformed and suddenly released should vibrate. But probably 
the amount of vibrating matter is so small that in spite of the 
extreme speed the inertia cannot prominently assert itself. 
Besides, the observation in such a case is rendered extremely 
difficult on account of the fundamental vibration. 

The demonstration of the fact—which still needs better experi- 
mental confirmation—that a vibrating gaseous column 
rigidity, might greatly modify the views of thinkers. When 
with low frequencies and insignificant potentiale indications 
of that property may be noted, how must a gaseous medium 
behave under the influence of enormous electrostatic stresses 
which may be active in the interstellar space, and whieh may 
alternate with inconceivable rapidity ? The existence of such an 
electrostatic, rhythmically throbbing force—of a vibrating electro- 
static field—would show a possible way how solids might have 
formed from the ultra-gaseous uterus, and how transverse and all 
kinds of vibrations may be transmitted through a gaseous medium 
filling all space. Then ether might be a true fluid, devoid of 
rigidity, and at rest, it being merely necessary as a connecting 
link to enable interaction. What determines the rigidity of a 
body? It must be the speed and the amount of moving matter. 


Fie. 30.—Apparatus Used for Obtaining High Degrees of 
Exhaustion. 


In a gas the s8 may be considerable, but the density is exceed- 
ingly small: in a liquid the speed would be likely to be small, 
though the density may be considerable ; and in both cases the 
inertia resistance offered to displacement is practically n4. But 
place a gaseous (or liquid) column in an intense, 5 
nating electrostatic field, set the particles vibrating with enormous 
apeada, then the inertia resistance asserts iteelf. A body might 
move with more or less freedom through the vibrating mass, but as 
a whole it would be rigid. 

There is a subject which I must mention in connection with 
these experiments: it is that of high vacua. This is a subject 
the study of which is not only interesting, but useful, for it may 
lead to resulta of t practical importance. In commercial 
apparatus, such as incandescent lampe, operated from ordinary 
systems of distribution, a much higher vacuum than 5 
obtained would not secure a very great . n such a 
case the work is performed on the filament: and the gas is little 
concerned; the improvement, therefore, would be but trifling. 
But when we begin to use very high frequencies and potentials, 
the action of the gas becomes all-important, and the degree of 
exhaustion materially modifies the results. As long as ordinary 
coils, even very large ones, were used, the study of the subject was 
limited, because just at a point when it became most interesting 
it had to be interrupted on account of the ** non-striking" vacuum 
being reached. But presently we are able to obtain from a small 
disruptive discharge coil potentials much higher than even the 
largest coil was capable of giving, and, what is more, we can make 
the potential alternate with great rapidity. Both of these results 
enable us now to pass a luminous discharge through most any 


about the meth 


course of these investigations. 
experimenters have 


lowered. 
the mercury, and both the reservoirs were in proper condition to 


vacua obtainable, and the field of our investigations is greatly 
extended. Think we as we may of all the 
to develop a practical illuminant, the line of 
to be the most promising at present. 
vacua the appliances must be much more improved, and ulti- 
mate perfection will not be attained until we shall have dis- 
carded the mechanical and perfected an electrical vacuum pump. 


ssible directions 
igh vacua seems 
But to reach extreme 


Molecules and atoms can thrown out of & bulb under the 


action of an enormous potential; this will be the principle 
of the vacuum pum 
secure the best results we can with mechani 


resent we must 
appliances. In 
t it might not be out of the way to say a few words 
of, and apparatus for, producing excessively 
high degrees of exhaustion, of which I have availed myself in the 
It is very probable that other 
used similar arrangements; but as it is 
possible that there may be an item of interest in their description, 
a few remarks which will render this investigation more complete 
might be permitted. The apparatus is illustrated in a drawing 
show in Fig. 30. S represents a Sprengel pump, which has been 
specially constructed to better suit the work required. The stop- 
cock which is usually employed has been omitted, and instead of 
it a hollow stopper, a, has been fitted in the neck of the reservoir, 
R. This stopper has a small hole, à, through which the mercu 
descends ; the sizo of the outlet, o, being properly determined wit 
respect to the section of the fall tube, ¢, which is sealed to the 
reservoir instead of being connected to it in the usual manner. 
This arrangement overcomes the imperfections and troubles which 
often arise from the use of the stop-cock on the reservoir 
and the connection of the latter with the fall tube. The 
pump is connected through a U-shaped tube, ¢, to a very large 
reservoir, Ri. Especial care was taken in fitting the grinding 
surfaces of the stoppers, p and p, and both of these and the 
mercury caps above them were made exceptionally long. After 
the U-shaped tube was fitted and put in place, it was heated, so 
as to soften aud take off the strain resulting from imperfect fitting. 
The U-shaped tube was provided with a stop-cock, C, and two 
ground connections, g and g,—one for a small bulb, 6, usually 
containing caustic potash, and the other for the receiver, r, to be 
exhausted. The reservoir R, was connected by means of a rubber 
tube to a slightly larger reservoir, each of the two reservoirs 
being provided with a stop-cock, Ci and C, respectively. The 
reservoir R, could be raised and lowered by a wheel and rack, and 
the range of its motion was so determined that when it was filled 
with mercury and the stop-cock C4 closed, so as to form a 
Torricellian vacuum in it when raised, it could be lifted so high 
that the mercury in reservoir R, would stand a little above stop- 
cock C,; and when this stop-cock was closed and the reservoir 
R4 descended, so as to form a Torricellian vacuum in reservoir R;, 
it could be lowered so far as to completely empty the latter, the 
mercury filling the reservoir R, up to a little above stop-cock C.. 
The capacity of the pump and df the connections was taken as 
small as possible relatively to the volume of reservoir Kl, since, of 
course, the degree of exhaustion depended upon the ratio of these 
quantities. 

With this apparatus I combined the usual means indicated by 
former experimenters for the production of.very high vacua. In 
most of the experiments it was convenient to use caustic potash. 
I may venture to say, in regard to ite use, that much time is saved 
and a more perfect action of ae Dump ensured by fusing and boil- 
ing the potash as soon as, or even before, the pump settles down. 
If this course is not followed, the sticks, as ordinarily employed, 
may give moisture off at a certain very low rate, and the pump 
may work for many hours without reaching a very high vacuum. 
The potash was heated either by a spirit lamp, or by passing a dis- 
charge 1 it, or by passing a current through a wire contained 
in it. The advantage in the latter case was that the heating could 
be more rapidly repeated. Generally the process of exhaustſon was 
the following: At the start, the stop-cocka, C and Ci, being open, 
and all other connections closed, the reservoir was 80 
far that the mercury filled the reservoir Ri, and a part of the 
narrow connecting U-shaped tube. When the pump was set to 
work the mercury would, of course, quickly rise in the tube, and 
reservoir Ra was lowered, the experimenter keeping the mercury at 
about thesame level. Thereservoir R, was balanced bya long spring 
which facilitated the operation, and the friction of the parts was 

enerally sufficient to keep it almost in any position. en the 

prengel pump had done its work, the reservoir R, was further 
lowered and the mercury descended in R, and filled R,, where- 
upon stop-cock C, was closed. The air adhering to the walls of 
R, and that abgorbed by the mercury was carried off, and to free 
the mercury of all air the reservoir R, was for a long time 
worked up and down. During this process some air, which would 
ather below stop-cock C,, was expelled from R, by lowering it 
ar enough and opening the stop-cock, closing the latter 
again before raising the reaervoir. hen all the air had been 
expelled from the mercury, and no air would gather in R, when 
it was lowered, the caustic potash was resorted to. The 
reservoir R, was now again raised until the mercury in R, stood 
above stop-cock Ci. The caustic potash was fused and boiled, 
and the moisture partly carried off by the pump and partly 
reabsorbed ; and this process of heating and cooling was re 
many times, and each time, upon the moisture being absorbed or 
carried off, the reservoir was for a long time raised and 
In this manner all the moisture was carried off from 


of the future. For the 


this res 


used. The reservoir R, was then again to the top, and 


the pump was kept working for a long time. 


(To be continued.) 
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ELECTRO-METALLURGY.* 
BY JOSKPH WILSON SWAN, M.A. 


This is not the first time a lecture has been delivered here on 
electro-metallurgy. I find that so long ago as January, 1841, 
there was a lecture on the subject by Mr. Brand. At that time 
electro-metallurgy was very new and very small. It consisted 
solely of electroplating and electrotype. Electroplating had 
already begun to be practised as a regular industry, But it 
was still a question whether the new kind of plating was good, 
and there were not a few silversmiths who 1 not offer electro- 
plate for sale because of its supposed inferiority to plate of the 
old style. That question has long been definitely settled by the 
fact that every week more than a ton of silver is deposited 
in the form of electroplate. Electrotype in 1841 was not so far 
advaneed—it had not then been taken hold of by the artisan and 
manufacturer— it was still in the hands of the amateur. Looking 
at the matter after the event, it seems as though electrotype ought 
to have been discovered at least two years earlier than it was, for 
Daniell's battery was discovered in 1836, and it appears, from an 
after-the-event point of view, that from that moment electrotype 
was a perfectly obvious thing. But there it lay, for more than 
two years, a palpable streak of gold in a vein that, croseing the 
beaten track, and that had been washed bare by recent rains, 
the wonder is it was not observed and worked by some of the 
earlier r&-by. 

In the same year that Daniell's battery was discovered (in 1836) 
De la Rue published the following observation: The copper 

late is also covered with a coating of metallic copper, which 
is continually being deposited ; and so perfect is the sheet of 
copper thus formed, that, being stripped off, it has the counter- 

rt of every scratch of the plate on which it is deposited.” De 
Ía Rue had struck the vein, had recognised that it contained 

recious metal, but did not work it. Two years later Jacobi, 
Spencer, and Jordan came upon it at different points, saw ite 
value, and each in his own way commeuced the working that 
eventually became productive of much more than electroty pe. 

A — * tardiness in the utilisation of a previous düpo very 
occurred in the case of electroplating and electro-gilding, for a« 
early as 1805 Brugnatelli published the fact that he had succeeded 
in perfectly gilding two silver medals by means of the electric 
current. But it was not till 1841 that Elkington took out letters 

tent for the general application of this principle. While the 

oltaic battery was the cheapest source of electric current, electro- 
metallurgy was necessarily restricted to artistic metal work, or to 
those applications where the fine quality of the electrotype cast out- 
weighed the consideration of its cost, or where only a thin film of 
metal was required for the protection of a baser metal from the 
action of the air. Within this limited field, the electro-deposition 
of copper, of gold, of silver, of iron, and of nickel, has been 
carried on commercially with very great success and advantage 
for almost the whole period of the existence of the art But 
beyond these bounds, set by tlie limitation of cost, it could not pass. 

Now all this is changed since engineer and electrician have 
united their efforts to push to the utmost the practical effect of 
Faraday's great discovery of the principle of generating electric 
currents by motive power, The outcome is the modern dynamo, 
with its result - cheap electricity. The same cause that has led to 
electric lighting, and to the electric transmission of power, haa 
also led to a very great development of electro-metallurgic 
industry, and not only in the old directions but in new. It is no 
longer a matter of depositing ounces or pounds of metal, but of 
tons and thousands of tons. And it is no longer with metal deposi- 
tion merely that electro-metallurgy now deals, but also with the 
extraction of metal from their ores, and the fusion and welding of 
metals Electro-metallurgy bas, in fact, so grown that now it is 
im ible to treat it in a complete manner in a single hour. 

One of the latest developments is electric welding. Thie, in 
one of its forms—that invented by Elihu 2 recent] 
been so thoroughly explained and demonstrated by Sir Frederic 
Bramwell, that it is not necessary for me to do more than mention 
it as belonging to the subject. There is also another species of 
electric welding—that of Dr. Benardos, in which the electric are 
is used, after the manner of a blow-pipe flame, to obtain the welding 


of such forms and thicknesses of iron, steel, and other metals as 


would be difficult or impossible to weld in any other way ; and not 
only is the electric blow-pipe used for welding, but also for the 
repair of defects in steel and iron castings by the fusion of pieces 
of metal of the same kind as the casting into the faulty place, 
so as to make it com MAN sound. This new kind of electric 
welding as improved by Mr. Howard is now of sufficient im- 
portance to entitle it to the full occupation of an evening. I 
therefore propose to leave it for detailed description to some other 
lecturer, and content myself with calling your attention to the 
interesting collection of specimens on the Lable and in the librar 

(lent by Sitesi Lloyd and Lloyd) showing the results of this 


process. Even with this curtailment, the extent of the field is 


still too great, and I must reduce it further by omitting a con- | 


siderable section of that portion which relates to the extraction of 
metals from their ores, and in this connection only speak of the 
extraction of aluminium, 

But, in the first yee I am going to speak of the deposition of 
copper, and you will pardon me if I treat it as if you were unac- 

uainted with the subject. One of the wonderful things about 
the electro-deposition of copper, and, in fact, any other metal 
deposited from a solution of ita salt in water, ia that bright, 
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| of metal about it, 


hard, solid metal, such as we are accustomed to see produced 
by means of fusion, can by the action of the electric current 
be made to separate from a liquid which has no appearance 
The beginning of every electro-deposition 
process is the making a solution of the metal to be deposited. I 
am going to dissolve a piece of copper, the most elementary of all 
chemical operations, but I want to make it quite clear where the 
metal to be deposited comes from, to show that it is actually in 
the solution, and actually comes out of it again, for that is an 
effect so surprising that it requires both imagination and demon- 
stration to make it evident. [Ezperiment.] There is projected on 
the screen a glass cell containing nitric acid. Mr. Lennox will put 
into it a piece of copper. He has done so. It quickly disappears, 
and a blue solution of copper nitrate is formed, Now, if I pass an 
electric current through this solution, or through some solution of 
the same kind, which, to save time, has been prepared beforehand, 
and immerse in it, a little apart from each other—the poaitive 
and negative wires coming from some generator of electric 
current—this will happen: metallic copper will come out of the 
solution, and attach itself as a coating to the negative wire, and 
consequently that wire will grow in thickness. At the other 
wire—the positive—exactly the reverse action will take place, 
There, if the positive wire be copper, it will peces dissolve 
and become thinner. The quantity of metal deposited on the 
negative wire will almost exactly equal the 1 dissolved 
from the positive, and therefore the solution will contain the same 
quantity of metal at the end of the experiment as at first, but it 
will not]be the same metal; it will be fresh metal dissolved from the 
positive wire, and the metal originally contained in the solution 
will have been deposited as metallic copper. [Ezperiment.] I will 
&how on the screen this process in operation. Here are the two 
wires I spoke of. The electric circuit, which includes these two 
wires, is so arranged that on its completion the thick wire will be 
the positive and the thin wire the negative, Now please complete 
the circuit. One wire (the positive) is carrying an electric current 
into the copper solution, and the other (the negative) is carrying 
the current away. The solution is conveying the current between 
the wires, and one of the incidents of the transport of current 
from wire to wire by the solution is electro-chemical decomposi- 
tion, or electrolysis ; and the result of that is, the deposition, out 
of the solution, of copper "as one wire, and the dissolving away, 
or entering into solution, of copper from the other, Now it can 
clearly be seen that the wire that was thick is now thin, and the 
wire that was thin is now thick. 

Imngine the growing wire to be an electrotype mould, and that 
the deposit of copper which formed on the wire has s over tho 
surface, and formed a nearly uniform film, and that by continuing 
the 8 it has become thick, that deposit, stripped from the 
mould,would be an electrotype. Or imagine the negative wire to bea 


| thin sheet of pure copper, and the positive wire to be a thick sheet 


of impure copper, and sup the action carried on so far that 
the thin sheet has become thick, by the deposition of copper upon it 
from the solution, and the thick one thin, by ita copper entering 
into solution, that case would represent the condition of things in 
electrolytic capper refining. Allow your imagination to take one 
more short Aight, and suppose that this ia not a eolution of copper, 
but one of silver, and that the growing wireis a teapot to be silvered, 
and further suppose that the dissolving electrode is silver, and 
you will then understand the principle of electroplating. It 
requires very little explanation to make the ordinary arran 
ment of vro, intelligible. Here is a trough containing 
sulphate of copper solution. Here is a mould that through the 
kindness of Messrs. Elkington has been prepared for me. is is 
connected with the negative pole of a battery, and here is a plate 
of copper connected with the positive pe. hen I immerse the 
mould in the solution—at about Zin. from the copper plate—tho 
electrical circuit is completed, and the same electrolytic action 
that the experiment illustrated will take place. Copper will be 
deposited on the mould, and will be dissolved in equal quantity 
from the copper plate, and the supply of copper in the solution 
will thus be kept up. As it will take a little time to obtain the 
result I wish to show, I will put this aside for 10 minutes or go, 
and proceed to speak of different applications of this principle of 
copper deposition, 

or the reproduction of fine works of art in metal, electrotype is 
unapproachable, The extreme minuteness with which every 
touch of graver or modelling tool is copied by the deposited metal 
film, separates electrotype by a wide space from all other modes 
of casting. Even the oet enira image is not tou exquisitel 
fine for electrotype to copy it so perfectly, that the picture 
almost as vivid in the cast as in the origin It is this qualit 
that has given to electrotype a róle which no other process can fi 
and, so far, its practical utility is not greatly dependent of the 
cost of the current, This applies to all those most beautiful 
things here and in the library, lent by Messrs. Elkington and Mr. 
Best. These could all have been produced commercially even if 
there had been nothing better for the generation of the current 
than Smee's battery—a very good battery, by the way, for small 
operations in copper deposition, It gives a very low E. M. F., and 
that is a defect, but in copper deposition the half volt or eo is 
generally sufficient to produce automatically the required 
current density. One of the uses of electrotype, not greatly 
affected by the cost of deposition, is that of the multiplication of 
printing surfaces, In these days of illustrated periodicals, electro- 
type has come more and more into use for making duplicate blocks 
from wood engravings, which would soon be worn out and useless 
if printed from direct. It is also employed to make casts from 
set-up type, to be used instead of ordinary stereotype casts, when 
long numbers of a book have to be printed; also as a means of 


copying engraved copper plates, Here are examples of all these 


THE ELECTRICAL ENGINEER, JUNE 10, 1892. 


uses of the electrotype process. The electro-blocks are lent by 
Messrs. Richardson and do., and the copper plates by the Director- 
General of the Ordnance Survey Office, Soa lham pion: The plates 
illustrate the method employed at Southampton in the Map 
Printing Department. The original plates are not printed from, 
except to take proofs. The ublished maps are all printed from 
electroty pes. ere is an original plate—here the matrix, or first 
electro, with, of course, all the lines raised, which are sunk in the 
original. The second electro is, like the original, an intaglio. 
Here is a print from it, and here one from the original plate. 
Practically they are indistinguishable from each other, and bear 
eloquent 3 to the wonderful power of electrotype to 
transmit an exceedingly faithful copy of such a surface. 

Nickel has of late years come into extensive use for what is 
termed nickel-plating, as applied to polished steel and brass. 
Nickel not only has the advantage over silver of cheapness, but 
2m in some circumstances of greater resistance to the action of 

e air. 

Another metal usually deposited in the form of a coating is iron. 
The electrolytic deposit of iron is peculiarly hard, so much so that 
it is commonly, but erroneously, spoken of as steel-facing. The 
deposition of a film of iron upon engraved copper plates, as a 
means of preventing the wear incidental to their use in being 
printed from, has become almost univereal. Valuable etchings, 
mezzo-tints, and photogravure plates are thus made to bear a 
thousand or more impressions without injury. By dissolving off 
the iron veil with cel acid when the first signs of wear appear 
on the surface of the plate, and recoating it with iron, an engraved 
copper plate is, for all practical purposes, everlasting. In this 
case, of course, the film of iron is extremely thin—one or two 
hundred-thousandths of an inch. But it is possible to produce any 
of the metals commonly used as coatings in a more massive form. 
Here, for example, is an iron jin. in diameter entirely formed 
by electrolytic deposition. Iam indebted to Mr. Roberts-Austen 
for being able to show this, and also for this other example of a 
Bolid deposit of iron, and for this beautiful specimen of electro- 
lytic coating with iron. Here also are solid deposits of silver—- 
this drinking-cup is a solid silver electro-deposit. 

These are all departments of 55 which would 
have maintained a perfectly healthy industrial existence and 
grows without the dynamo; but now I come to speak of a 

ranch of the subject—electrolytic copper refining—which, with- 
out that source of cheap electricity, could not have existed. 
Tbis is the most extensive of all the applications of electro- 
chemistry, and is rendering valuable assistance to electrical 
engineering by the improvement it has led to in the conductivity 
of copper wire. One of the results of this is seen in the raising 
of the commercial standard of electrica! conductivity. Ten years 
ago, contracts for copper wire for telegraphy stipulated for a 
minimum conductivity of 95 per cent. of Matthiessen's standard 
of pure copper. Now, chiefly owing to electrolytic refining, a 
conductivity of 100 per cent. is demanded by the buyer and con- 
ceded by the manufacturer. 

To show the ditference between the past and present atate of 
things in relation to the commercial conductivity of copper, I am 
going to exhibit on the screen measurements of the resistance of 
six pieces of wire of equal length and equal cross-section—they 
have been drawn through the same draw-plate. Three of the 
ps are new, and three are old. The three new pieces are made 
rom electrolytic copper, and are representative of the present 
state of things. The three old pieces are taken from three well. 
known old submarine telegraph cables, and they show how very 
bad the copper was when it was first employed for telegraphic 

urposes, and how great has been the improvement. I will take 

o. 1 wire as the standard of comparison. It is a piece of the 
wire about to be supplied to the Post Office Telegraph Department 
for trunk telephone lines. It will show the very high standard of 
conductivity that has been reached in the copper of commerce. 
I am indebted for it, and for two out of three of the old cable 
wires, to Mr. Preece. No. 2 wire is made from electrolytic copper 
deposited in my own laboratory. No. 3 is also electrolytic copper, 
but such as is commercially produced in electrolytic copper 
refining. It has been supplied to me by Mr. Bolton, to whom 1 am 
also indebted for wire No. 6—a particularly interesting specimen : 
it is from the first transatlantic cable—the cable of 1858. No. 4 
wire is from the Ostend cable of 1860, and No. 5 wire is from the 
old Dutch cable. These wires are so arranged that I can send a small 
and constant current partly through any one of them, and partly 
through a galvanometer. When this is done the result will be a 
deflection of the spot of light on the scale from the zero point toan 
extent corresponding to the resistance of the particular wire in 
the circuit. The worse the wire is the greater will be the deflection. 
We will begin with the Post Office sample firat. I connect the 
galvanometer terminals to wire No. 1 —you see there is a deflection 
of 10deg. I will now shift the contacta to wire No. 2—exactly the 
same length of wire is included—but now, you see, there is a 
deflection of slightly less than 10deg., showing that this wire has 
a little lower resistance than No. 1. The difference is very small— 
it may be 2 per cent., and 2 per cent less of it would be required 
to conduct as well as the No. 1 wire. The next is No. 3—thisis Mr. 
Bolton's wire, and shows a resistance almost equal to the last. 
Nos. 1, 2, and 3 are, therefore, nearly alike, and have a degree of 
conductivity almost as high as it can possibly be. 

Now we come to the three old wires. We will take No. 4—the 
Ostend cable. There, you see, isa great difference. Instead of the 
spot of light E on the 10th degree, it is upon the llth. We will 
now try No. 5—the Dutch cable. That drives the index to 17. Now 
I change to No. 6 —the old Atlantic cable—and we have a deflection 
of no leas than 25deg. I suppose we may assume that this wire 
fairly represents the commercial conductivity of copper in 1858, 
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for it is highly probable that for a work so important as the firet 
Atlantic cable every care would be taken in the selection of the 
copper. The result of this experiment shows that the copper of 
that cable was extremely bad as a conductor—that, in fact, it is 150 
per cent. worse than the best commercial copper of to-day. In 
other words, it shows that in point of electrical conductivity one 
ton of copper of to-day will go as far as 24 tons of such copper as 
was used for the cable of 1858. The change is largely due to elec- 
trolytic copper refining. 

The process of electrolytic copper refining is the same in prin- 
ciple as that which produced the thickening of one of the wires 
and the thinning of the other in my first experiment. To pre 
the crude copper for the refining process it is cast into slabs; these 
form the anodes, and correspond to the wire which in my experi- 
ment became thin. The cathodes, coreeponeing to the wire 
which became thick, are formed of thin plates of pure copper. 
Here are plates such as are used in electrolytic copper ning 
works. hey are portions of actual cathodes and anodes, an 
represent the state of things at the commencement and at the end 
of the depositing operation, an operation that takes several weeks 
to complete, and effect the great change these plates show. In 
copper-refining works, an immense number of these plates, each 
having six to ten square feet of superficial area, are operated upon 
together, in agreat number of large wooden vats, containing sulphate 
of copper solution and a small proportion of sulphuric acid. Electric 
current from a dynamo, driven by a steam engine or water power, 
is conveyed, by massive copper conductors, to the vate, arranged 
in long lines of 50 or 100 or more in series. Thick copper bars 
connect adjoining vats, and provide a positive and negative bar 
for each vat. The plates hang from these, in the solution, opposite 
each other, 2in. or 3in. apart. During the process, the impure 
slabs diseolve, and at the same time pure copper is deposited out 
of the solution upon the thin plates. The deposition and dissolv- 
ing go on slowly, in some cases very slowly, for a slow action takes 
less power, and gives purer copper than a more rapid one. The 
usual rate is from one to ten amperes per square foot of cathode 
surface. You will better realise what these rates of deposit mean, 
when I say that one ampere per Bquare foot rate of deposition gives 
for each foot of cathode surface nearly loz. of copper in 24 hours, 
and a thickness of one-eight hundredth of an inch ; and therefore 
the production of one ton of copper, at that rate, in 24 hours would 
require a cathode surface in the vats, in round numbers, of 36,000 
a rele feet. At the higher rate of 10 amperes per square foot 
which is used where coal is cheap, one-tenth of this area would 
be required. 

The importance of the electrolytic copper refining xor be and 
the extent of the plant connected with it, may be infer from 
the fact that, reckoning the united production of all tbe electro- 
lytic copper works in the world, nearly one ton of copper is 

eposited every quarter of an hour. Very little power is required 
for copper deposition if the extent of the dissolving and depositing 
surfaces is large, relatively to the quantity of copper deposited in 
a given time. Some of the impurities ordinarily found in crude 
copper are valuable. Silver and gold are common impurities, and 
these and some other impurities do not enter into solution, but fall 
down as black mud, are recovered, and go to diminish the cost of 
the process or increase the profit, and even those impurities which 
enter into solution are under ordinary conditions almost com- 
pletely separated. 

Electrolytic co 
effective process. 


r refining is both an economical and an 
he deposited copper is exceptionally pure. At 
one time it was supposed that it must necessarily be quite pure, 
but this is not the case ; other metals can be depoeited with the 
copper, but it is not difficult to realise in practice a close approxi- 
mation to absolute purity in the deposited copper. Here is an 
example of the deposition of a mixed metal—brass—that is, copper 
and zinc deposited together. and there are in the library a Humber 
of interesting specimens of mixed metal deposition. These deposits 
of brass and other alloys show that more than one metal can be 
deposited at the same time. The great enemy to conductivity in 
copper is areenic, and the deposition of arsenic as well as copper is 
one of the things to be guarded against in electrolytic copper 
refining. Not only are the chemical characteristics of electro- 
lytically-refined copper generally good, but its mechanical properties 
are largely controllable. Usually, electrolytic copper is melted 
down and cast into billete of the form required for rolling and 
wire drawing. This treatment not only involves cost, but the 
copper is apt to imbibe impurity during fusion, though if 
the process is carefully conducted the deterioration is slight, 
But it ie evident that the fomno Mn of the depoeited 
copper is a thing to be avoided if possible, and the question 
naturally arises why, now that deposition coste so little, 
may not the beautiful principle which comes into play in electro- 
type, and which enables the most complicated forms to be faith- 
fully copied, be taken 8 to give to plainer and heavier 
objects their ultimate form? There are several reasons why this 
idea is not more frequently acted upon. One is, that the process 
of electrolytic deposition is slow ; another, that knowledge of the 
conditions necessary for obtaining a deposit having the required 
strength and other qualitiesis not very widespread. Moreover, in the 
electrolytic deposition of copper, and indeed of all metals, there is 
a strong tendency to roughness on the outside of the deposit, and 
to excrescent growths, the removal of which involve waste of labour 
and material. These tendencies can, to a very great extent, be 
counteracted by careful manipulation, and the use of suitable solu- 
tions, and they can also be counteracted by mechanical means. 
This has been done by Mr. Elmore. He remedies the faults I have 
mentioned by causing a burnisher of agate (arranged after the 
manner of the tool in a screw-cutting lathe) to press upon and 
traverse a revolving cylindrical surface on which the deposit is 
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taking place, and while it is immersed in the copper solution. The 
result is that it is kept smooth and bright to the end of the process. 
But the use of the burnisher is not the only means available for the 
production of a smooth deposit. It was observed in the early days of 
electroplating how great a change was effected in the character 
of the metal deposited by the presence of a very small 
uantity of certain impurities. 1 was found, for example, 
that an exceedingly minute dose of bisulphide of carbon, 
if put into a bath from which silver was being deposited, 
caused the deposit to change from dull to bright. I have latel 
had experience of a similar kind with nickel and with copper. 
was working with a hot solution of nickel, and up to a certain 
point the deposit had the usual dead grey appearance. Suddenly, 
and without doing anything more than putting in a new cathode, 
I found the character of the deposit completely changed. Instead 
of the grey, tough, adherent deposit, there was produced a brittle 
specular deposit, which scaled off in brilliantly shining flakes of 
metal. Isought for the cause of this extraordinary change, and on 
a slight hint traced it to the accidental introduction into the 
solution of a minute quantity of glue By adding gelatine to a 
fresh nickel solution, I obtained the same peculiar bright and 
brittle deposit that had resulted from the accident. I then made 
a similar addition to a solution of copper, and when I hit the right 
uantity—an exceedingly minute one—bright copper, instead of 
ull, or crystalline, was deposited. Here are some specimens. 
These weredeposited on a bright surface, and they are bright on both 
sides. Not only is the copper made bright under the conditions 
I have described, but if the proportion of the gelatine be carried 
to the utmost that is consistent with the production of a bright 
deposit, it becomes exceedingly hard and brittle. Beyond this 
point the deposit is partly bright and tly dead, the arrange- 
ment of the patches of dead and bright bein in some cases very 
peculiar, an mgg of a strong conflict ot opposing forces. 

Before I leave the subject of copper deposition, I may mention 
that I have found the range of current density within which it 
is possible to obtain a deposit of reguline metal far wider than is 
commonly supposed. The rate of deposition in copper refining is 
usually very slow, and it is one of the drawbacks of the process, 
since slow deposition necessitates large plant. But rapid depo- 
sition necessitates a larger consumption of power, and larger cost 
on that account, and, therefore, there is a point beyond which it 
is not good economy to go in the direction of more rapid deposition. 
Still there are cases where, if we had the power to deposit more 
rapidly, it might be found useful to exercise it. The subject of more 
rapid deposition is also interesting from a scientific point of view. 
I therefore mention an unusual result I have arrived at in this 
direction. Taking, as one extreme, the slow rate of deposit, 
of one ampere per square foot of cathode—a rate not infrequent 
in copper refining—1 have found that the limit in the other direc- 
tion is not reached by a rate of deposit one thousand times faster. 
I have produced, and I hope to be able to produce before you, a 
perfectly good deposit of copper, with a current density of 1,000 
amperes per square foot of cathode. [Experiment.] This coll 
contains a solution of copper nitrate with a small proportion of 
ammonium chloride. The plate on which I am going to produce 
a deposit of copper has an exposed surface of 21 square inches. 
Opposite, at a distance of lin., is a plate of copper. When I 
close the circuit, a current of 140 amperes is passing through the 
solution. I continue this for just one minute. Now I wash it, 
and remove the outer edge so as to detach the deposit, and, as you 
see, I have a sheet of good copper—an electrotype. To have pro- 
duced a deposit of this ehioknees at the ordinary rate used in 
e operations would have occupied more than an 
hour. n this experiment an extreme degree of rapidity 
of deposition has been shown. I do not intend to suggest such 
a rate as of practical value, but it is at least interesting, as 
showing that the characteristic properties of copper are not less 
perfectly developed when the atoms of metal have been piled up 
one on the other at this extremely rapid rate than when there is 
slower aggregation. I think it probable that a rate of deposit 
intermediate between this rate and the usual one of about 10 
amperes per square foot may frequently be useful, for no doubt the 
slowness of the rate of deposit has often prevented electrotype 
from being made use of, where, if the rate could have been increased 
10 times, it might have been employed with advantage. Here are 
some thick plates, deposited at the rate of 100 amperes per square 
foot. They are as solid and as free from flaw as plates deposited 
10 times more slowly. 

I said that electrolytic copper refining owed its existence to the 
discovery and improvement of the dynamo, and that other electro- 
metallurgic industries had originated from the same cause. One 
of these industries is the electrolytic production of aluminium. 
When Deville produced aluminium by the action of sodium on 
aluminium chloride exaggerated expectations were entertained of 
the great part i& was about to play in metallurgy. It was very 
soon found that aluminium had not all the virtues that its too 
sanguine friends had claimed for it; but that it had a great many 
most valuable properties, and, given a certain 1 of cheapness, 
a number of useful applications could be found for it. Some of 
these are suggested and shown by the various articles made of 
aluminium, kindly lent by the Metal Reduction Syndicate, and 
metallurgical research is eaten extending our knowledge of its 
importance in connection with the improvement of steel castings, 
and the production of bronzes.and other alloys of extraordinary 
strength. The cost of the aluminium produced by Deville’s process 
was too great to permit of its use on any large scale for these purposes. 
After Davy demonstrated, by the electrolytic extraction of potas- 
sium and sodium, the power of the electric current to break down 
the strong combination existing between the alkaline metals and 
oxygen, it seemed natural to expect that aluminium would also be 


reduced by the same means. But Davy did not succeed in pro- 
ducing any appreciable quantity of aluminium by the electrolytic 
method. Deville and Bunsen were more successful, but they did 
not possess ths modern dynamo, that has made all the difference 
between the small experimental resulte they achieved and the 
industrial production of to-day, a production now eo large that I 
suppose every day it amounts to at least one ton, and has resulted 
in a very great reduction of the price of the metal. 

There are two electrolytic processes at work. One is the Hall 
process—employed at Pittsburg, and at Patricroft, Manchester 
and now in experimental operation here. The other, the Herault 

rocess, worked at Neuhausen, is not greatly different from the 

all process the shape of the furnace or crucible is different, and 
the composition of the bath yielding the aluminium ma 
different, but in all essentials these two processes are one and the 
same. They depend on the electrolysis of a fused bath, composed 
of cryolite, aluminium fluoride, fluorspar, and alumina. In the 
Hall process this mixture is contained in a carbon-lined iron 
crucible—the cathode in an electric circuit, and between which 
and the anode, a stick of carbon immersed in the fused bath, a 
difference of potential of 10 volts is maintained. In carrying out 
the process on a manufacturing scale, there are many of 
these sticks of carbon to each bath. Here in our 55 
furnace there is only one. The heat developed by the ing 
of so large a current as we are using (180 amperes) throug 
an electrolyte of but a few inches area in cross-section, is 
sufficient to melt and keep red hot the fluorides in which the 
alumina is dissolved. The electrolytic action results in the 
separation of aluminium from oxygen. The metal settles to 
the bottom of the pot, and is tapped or ladled out from time 
to time as it accumulates. The oxygen goes to the carbon 
cylinder, and burns it away at about the same rate as that at which 

uminium is produced. It is only Dc to keep up the 
supply of alumina to enable the operation to be continued fer a 
long time I mean, of course, in addition to the keeping up of the 
current and the supply of carbon at the anode. 

By farthegreater partof the cost of aluminium obtained by electro- 
lysis is the cost of motive power—20 horse-power hours are ex 
to produce llb. of aluminum. Therefore it is essential for the cheap 
production of aluminium to have cheap motive power. There is 
one feature about the Neuhausen production of aluminium which 
is very striking, and that is the generation of the electric current 
by meana of water power derived from a portion of the Falls of the 
Rhine at Schaffhausen. The motive for making use of water 
power is economy. But apart from that, it is interesting 
to see water replacing coal, not only in the production of power, 
but also in the production of the heat required in a smelting 
furnace. Here is the Hall apparatus on a small scale. It is 
simply a carbon-lined iron crucible, and a thick stick of carbon. 
As already mentioned, the crucible is the cathode, the stick of 
carbon the anode. As the process takes time to get into full 
operation, it was commenced some hours ago, and at the rate at 
which it has been working, we should by now have produced several 
ounces of aluminium. In inning the process, the charge has first 
to be melted. This is done by bringing the carbon stick into 
contact with the bottom of the crucible, so as to allow the current 
to pass from carbon to carbon to develop heat between the elec- 
trodes. The alumina compound, which, when melted, forms the 
bath, is added in powder little by little, and when sufficient is 
melted the carbon stick is raised out of contact with the bottom, 
and the electrolytic action then commences. I will now ask Mr. 
Sample to empty the crucible and let us see the result of the opera- 
tion, and while he is doing so I take the opportunity of expressing 
my very sincere thanks for his having eo kindly and so 5 
carried out t his most 5 demonstration of the latest 
one of the most important of all the applications of electricity to 
metallurgical operations. Here is the result of our experiment. 
It is not very large, certainly, but it is quite enough for our 
purpose, which is to illustrate the principle of a newly-developed 
electro-metallurgical industry directly derived from discoveries 
made at the Royal Institution. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


DISCUSSION ON MESSRS. HEAVISIDE AND JACKSON'S 
PAPER ON "ELECTRICAL DISTRIBUTION BY THE 
NEWCASTLE ON-TYNE ELECTRIC SUPPLY COMPANY." 


Sir David Salomons asked what system was employed in con- 
necting up new customers. 

Mr. Crompton said he would like additional information on this 
point—how was the energy metered from the station? It ap 
in the paper that apparently the virtual volte were multiplied by 
the virtual amperes, and that he would hardly think was meant. 
The next point referred to an item put in for labour and superin- 
tendence, and there was a an 0 in the paper regarding it. 
There was given the total cost of the service—and they had what 
is meant by the word '* service" translated further down as 1:94 
pence per unit, whereas in the table just below it was given as 816 
per unit. There was no mention of meter losses. The total losses 
at the station were 25 cent. Did that include meter losses ? 

Mr. Heaviside said the new customers were added on Sundays, 
when the service was shut down for a short time, The en was 
simply measured by multiplying the virtual amperes into virtual 
volte. As regarded the cost of service the total figures had been 
given, and the total losses shown include the meter losses. 

Mr. Crompton congratulated the authors on their paper. It was 
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the first honest, straightforward paper brought forward on the 
subject of the cost of distribution on the alternating-current 
5 There was evidently a great mistake in the may in which 
the energy in the high-tension circuit was measured. hat they 
had done was practically useless, and gave them no guide what- 
ever. He had himself in his high-tension station been for a long 
time trying to get accurate data, but could not get accurate data 
of the kind to be satisfied with. It would have been very interest- 
ing to have known really. The authors claimed an efficiency of 75 per 
cent., aud the losses were stated at 25 per cent. That wasa very high 
efficiency when all losses wece taken into consideration. After the 
electricity was generated they had the losses in the distribution, 
and then they Fad the losses in the meters, in the houses, and 
other unexplained losses, which were a very considerable per- 
ies of the whole. He thought he was correct in stating that 
those losses amounted to 10 to 12 per cent. in most stations. It 
might be said to be the fault of the meters, or it might be other 
causes; but at all events, quite independent of the efficiency of dis- 
tribution, there were unexplained losses to be dealt with, and 
which had to be dealt with when they were bringing the cost down 
to the cost per unit sold to the customer, which was done so very 
properly the authors of that paper. He thought that was the 
only way they could deal with that matter—the cost of the unite 
sold. He did not propose to consider the whole of the figures, 
because it was unnecessary to do so. The station was a new 
one, and the repairs exceedingly small. The authors could not 
pretend themselves that the cost of repairs had come up to what it 
would be in a few years’ time. And the general charges, rent, 
rates and taxes, law charges, etc., appeared to be exceedingly low, 
and they were to be congratulated upon that, but those conditions 
were not of universal application. hat intereated the members 
were such figures as were affected by the system employed—fuel, 
petty stores, water, labour etc.. Now, they had 4 85 at con- 
siderable pains to supply this information to enable comparison of 
the cost of coal with that in the figures published of London 
stations. He thought they might have saved themselves a great 
deal of trouble, as they had already given accurately the quantity 
of water used. They had taken the whole quantity of the water 
used, and deducted very properly 10 per cent. of that for water 
used for other purposes, leaving that evaporated for generating 
electricity. In order to make a fair comparison, he had done the 
same with accounte over a similar period of stations in London 
with which he was acquainted, and found whereas they used 
107:5lb. per unit sold, London stations used 60lb., and that 
appeared to be the difference in the efficiency of the whole system 
as compared with the efficiency of the low-tension systems at 
resent in use in London. The following figures were put on the 
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If that figure was taken and multiplied by the number of units, 
they pot a total sum expended of £15. 16s. per week on wagos, 
and if that was divided into three shifts, they had three leading 
hands at 45s. a week, Lhree engine drivers at 35s., and three 
stokers at 25s., which left absolutely nothing for superintendence. 
These were lower figures than in London, where some superin- 
tendence was necessary—even if only 10s. a week. Those put 
together showed very fairly that the system used at Newcastle, 
when compared with the other, was considerably more expensive, 
and that was to be expected, because he believed, not only was 
the alternating machine not ao efficient as the direct-current, but 
the systems employed were not so economical, and rope trans- 
mission was another source of loss. More than all, the alternating 
system was obliged to be worked for so many hours not fully 
loaded, which was a heavy cause of loss and want of efficiency, 
and he believed the difference between the two coal bills very 
fairly represented the difference of efficiency. He thought they 
must recognise that the alternating plant had not worked out 
a an than the direct-current plant. Whether it would do so in 
the future remained to be seen. The author spoke of the figure he 
furnished —84 per cent.— as that regularly obtained as the etficiency 
of the generating plant —that was to say, electrical horse-power— 
on the terminals of the dynamos divided by the indicated horse- 
power of the engines was the efficiency that could be regularly 
obtained in practice. He said that not only was that efficiency 
obtained, but he knew that Mesars. Siemens Bros. had obtained 
87 per cent. He had some machinery made by contractors that 
was working at that high rate of efficiency, and the figures of April 
for a station were given. The pounds of water per unit sold were 
58, not 60; the labour bill was 8 instead of 110; the waste bill 
was divided—for petty stores there was a decimal point and two 0’s 
before they came to anything; the oil (only 36 gallons were em- 
ployed) came out at considerably under one-tenth of a penny, so that 
in every way the figures were lower than those given there, showing 
that those figures were already greatly improved on in London. The 
only other point was the question of load factor. He did not quite 
understand how that was calculated. The burning hours, so far as 
he could make out, were 4 50, and about 45 per cent. of the lamps 
were on at a time. That would make the load factor 11:4, about 
what would be expected at Newcastle. 

Mr. Albright said one thing came out very prominently from 
this paper. Not only was coal dirt cheap in Newcastle, but 
superintendence also was to be got for nothing. He noticed that 
whereas at Newoastle the unit was sold for 44d., the lamps were 
taken as 30-watt lampe: if his figures were right, each 30-watt 
lamp in Newcastle yields the good revenue to the company of 
8e. ha. In London, the hardly-used consumer bemoaned his lot 

he had to pay 8d. per unit, yet for a 33-watt lamp there 


was an ave revenue to the company of 8s. 6d., as against 8s. 3d. 
It might not be 8s. 6d. in all cases. He believed the secretaries of 
the London companies would say it was under 10s. So, in spite of 
the enormously reduced cost of 44d., the Newcastle consumer did 
not appear to save much on his total bill per annum. 

Mr. W. H. Preece said the whole time the current had been 
supplied to the post office at Newcastle it had given the very 

reatest satisfaction. It was quite impossible for the light to 
have steadier and better. He did not know whether it struck 
the audience as the paper was read that one of the most startling 
and one of the strangest parts of that paper was not the cost of 
working, but the capital expenditure. This amounted to about 
£50 per kilowatt ; a capital expenditure of something like £2 per 
lamp, which was less than the capital expenditure in London on 
the mains alone of some low-pressure systems. Careful examina- 
tion showed that the capital expenditure of low-pressure systems 
averaged from £5 to £6 per 8-c.p. lamp, whereas at Newcastle it 
came out at less than £2 to 30s. per lamp. That meant that in 
establishing a system over a place like Newcastle at one-third the 
capital expenditure, they could afford to work it at twice the cost, 
and even then find they had an ample margin to pay a very hand- 
some dividend. Again, another feature connected with that system 
was the ability to extend it to great distances—the paper said to a 
distance of 24 miles—and co accommodate scattered cliente in 
different parts of a great district at an expenditure averaging less 
than £2 per lamp. 

Sir David Salomons wished to point out one matter which 
applied to London in particular. Londoners might at once cry 
out : ** In Newcastle people get the current for 44d., while here 
we have to pay 74d.” That, added to the rental of transformers, 
was Galoulated: at 8d. for the continuous current. He would point 
that fact out—not in the way of criticising the paper, but merely 
to state the fact—-London people were paying less tor their current 
than those in Newcastle. He was in dea of the continuous 
current, and disagreed with Mr. Preece that the alternating 
current was more steady than the direct. It would be most 
interesting eventually to have the figures of alternating and direct 
systems compared, and he thought the figures of the City of 
London would be of enormous interest, There were 8,000 or 9,000 
lamps already, and before October there would be over 30,000, and 
after that time the figures would be sufficiently accurate and the 
engines sufficiently loaded to obtain results which would be of 
value, independently of some 400 or 500 arc lamps that would be 
running. 

Mr. W. M. Mordey did not wish to occupy any time that 
evening. He wanted the low-pressure le to have plenty ot 
rope. lly, it was a paper on which he nothing to say except 
in commendation, agreeing with nearly everything done at New- 
castle. One or two things arose in the discussion to which he 
would like to refer, partly because he saw the paper in its early 
stages. As to the method of measuring raised by Mr. Crompton, 
the volts had been multiplied by the amperes. That he knew was 
a dreadful sin. There ought to be a new commandment, ‘‘ Thou 
shalt not ae d the volte by the amperes,” but they could do it 
at Newcastle without being far wrong. Mr. Crompton could not 
do it at Chelmsford without being very far wrong indeed. The 
transformers were not the same in the two places. Mr. Crompton 
had a considerable proportion of open-circuit transformers, in 
which there was a large magnetising current, and in which there 
was a great disparity between the real watts supplied and the 
apparent watts supplied. But any slight difference there might 
be between the real and apparent watts at Newcastle was more 
than covered by the fact that the meter losses had been treated in 
the way they had been in the paper. Mr. Crompton had thrown 
down a challenge or made a statement that alternators were not 
as efficient as direct-current dynamos. He would undertake that 
the Brush Company should put one of their alternators at the 
Crystal Palace at the disposal of the Expert Committee as the 
jury, and put, not transformers or anything else, but a lot of 
incandescent lamps. They would ran a 100-unit alternator direct 
on to those lamps, arranged in series for that purpose, and Mr. 
Crompton could run a 100-unit direct-current dynamo, either 
direct or in parallel, and they could see who would run the most 
lamps with a given power. That was a test which would put the 
matter at rest pro It did not involve anything they could not 
understand. There were no cosines about it or anything else. They 
had merely to take the candle- power of the lamps and the number of 
them. A point in the paper which had been overlooked was the 
extremely small labour staff necessary to run the machinery. The 
authors said they had for three 200 h.p. sets only three working- 
men in the establishment—stoker, engine-driver, and assistant. 
That spoke volumes for the character of the plant, and it would be 
difficult to get a direct-current plant to give better results than 
that. Reference was made to parallel working in the station, and 
supplementing what had been said by the authors he stated the 
had made attempts to work in parallel, and agreed that it would 
be an advantage not to have to switch the circuits off, but run them 
all in parallel. The alternators could not be got out of step; the 
failure was not due to the fact that they would not keep in step. 
He would undertake to pull the coils out of the machine before 
they would get out of step. On the question of parallel workin 
he would like to say that although there bad been a good deal o 
discussion about it during the last two or three years, he would 
make no claim whatever to have invented parallel working. All 
alternators had ə tendency to run in parallel, but the difference 
was this: one machino might require to exercise greater current 
than another. The wholo thing might be set at rest on that point 
by a simple test. Let any machine be run up to speed, thrown 
into synchronism, and run as motors idle. The machine that 
would run best in parallel was the machine that would run with 
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the lowest current to drive them empty as motors. That would 
show that although all machines tended to run parallel, some run 
with a given synchronism less than others, and therefore their 
plant efficiency was less than others. The paper was a commercial 
peper, and it was fitter that the direct-current people should try 
to pick holes in the result. 

Earl Russell did not think that Mr. Mordey ought to take ad- 
vantage of the absence of Mr. Swinburne to suggest that there was 
no magnetising current in closed-circuit transformers. He would 
suggest that the magnetising current of an open circuit compared 
with a closed-circuit transformer was as 6 to 9. 

Mr. Mordey had found, in testing, an open circuit gave from 
20 to 30; but was in the habit of designing transformers to work 
with from 1 to 2 per cent. 

Mr. John Richardson desired to say two or three words with 
regard to the engine performance alluded to. The total loss 
between the indicated horse-power at the engine and the electrical 
horae-power 0 out to the customers had to be accounted for in 
some way. The authors had quite honestly put down 27 5 per 
cent. to friction. Of course, that was an assumption. He would 
scarcely allow that so much friction was expended in the engines, 
excepting that sometimes and for a considerable time they were 
working with very low loads indeed. When the engines were 
working at their fair power, the percentage of friction would not be 
more than 15 at the outside. That would also account for the 
27lb. of water. That was the result of a very long test taken over 
12 months. If that test had been taken over a few hours when the 
enginee were working at their maximum efficiency, it would be 
nearer 17]b. per horse-power unit than 271b. As regarded the 
difference of speed, the engines were fitted with very sharp cut-off 
gear, and it was thought that there might be a difference between 
the speed of the various partsof the revolution. With very elabo- 
rate Appere which Mr. Heaviside placed at his disposal he spent 
some hours trying to find out what differences there were between 
one part and another part of the revolution. There was no difference 
that could be detected with the finest electrical measurements. It 
might be possible sometimes to detect differences that were not 
detected then. About the cheap superintendence, he thought per- 
haps the authors would say that there was even some margin for 
that skilled superintendence which Mr Crompton found was got 
for nothing. But three men were in the station, two workmen 
only, and the whole of the machinery, it was fair to say, worked 
with so little trouble that highly-skilled and highly-paid men were 
not needed. Quite ordinary mechanics, at comparatively low 
wages, very soon attained the necessary knowledge to manage such 
very simple machinery, and there was a considerable margi 
left for that skilled attendance that lay so near the heart of Mr. 
Crompton. 

Mr. A. W. Heaviside did not propose to reply seriatim upon all 
Ios raised. The details of the capital expenditure, on an instal- 

tion of 20,000-c.p. lamps, and the cost worked out thus: On 
buildings the proportion worked out at 2s. 8d. per lamp installed, 
station plant 13s. Id., ewitchboards 7d., pipes and boxes 4s. 7d , 
mains within these pipes and boxes 48. 7d., losses—plant 4d., trans- 
formers 48. 2d. 

A vote of thanks to the authors for the paper was accorded by 
acclamation. 


— — 


LEGAL INTELLIGENCE. 


WESTERN COUNTIES AND SOUTH WALES TELEPHONE 
COMPANY v. BOURNEMOUTH AND DISTRICT ELECTRIC 
SUPPLY COMPANY. 


Electric Lighting and Telephoning. 


The case of the Western Counties and South Wales Telephone 
Company v. the Bournemouth and District Electric Supply Com- 

ny again came before Mr. Justice Chitty, sitting in the Chancery 
ivision of the High Court of Justice, last Friday. 

Affidavits were read in support of the plaintiff's case, declaring 
that it was almost impossible to speak through the telephone 
wires and hear replies, owing to the buzzing noise proceeding from 
the wires of the electric light company. 

For the defence Mr. Byrne, Q.C., said his clients had done, and 
were doing, all they posui could to alleviate the disturbance, 
which, he said, was not nearly so bad as the plaintiffs made out, 
and the speaking through the telephone exchange system was 
carried on with much greater ease than was the case with any of 
the London telephone systems. 

The affidavit of Dr. Silvanus P. Thompson was then read, the 
effect of which was that he visited Bournemouth on May 23rd, 
staying at the Mont Dore Hotel, and listened through the plaintiff 
company’s systems during the time when the electric light current 
of the defendant company was in operation, and he could not 
detect any disturbance worth naming or that interfered to any 
material degree with the operation of the plaintiff company's 
system. He spoke through the 1 exchange to the works 
of the defendant company in the Bourne Valley. There was a 
faint hum like that which could be heard in a sea-shell when 
placed close to the ear, which was doubtless caused by the defen- 
dants’ wire. It was slightly louder on the line to Bourne Valley. 
There was a deal of cross-talking, and he heard a woman’s voice, 
which caused more disturbance than the faint hum. There was a 
well-known crackling noise due to the plaintiff company’s carbon 
transmitters, and there were occasional whirring sounds, due to 
the use of electric bells on other linee in the plaintif company’s 
system. Taken asa whole, his evidence went to show that talking 
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could be carried on with perfect ease through the telephone, and 
that it was far superior to the exchange systems of London and 
Manchester. Whilst s ing from the hotel, he could say that 
there was nothing in the shape of an actual disturbance which 
could be complained of. 

Other evidence was given to the same effect, and Mr. Bryne 
continued to argue his case; but was stopped by his Lordship, who 
suggested that it would be better if an uninterested party, who 
could be relied upon, and who was well experienced in electrical 
works, could be sent down to examine the telephone and make a 
report as to his opinion, and put it in an affidavit, the motion 
standing over until that was done. 

Both parties agreed to this and the motion stood over, his 
Lordship remarking that with such a conflict of evidence, and in 
cases like the present, it was much the better course. 


COMPANIES' REPORTS. 


WESTERN COUNTIES AND SOUTH WALES TELEPHONE 
COMPANY. 
Directors: Charles Nash, Esq., J.P. (chairman); Mark Whit- 


will, Esq., J P. (deputy-chairman) ; Henry Fedden, Esq. ; Thomas 
Pole, Esq. ; Richard Cory, Esq., J.P., alderman; and J. Staats 
Forbes, „ and G. H. Robertson, Esq. (nominated by the 
National ‘Telephone Company, Limited, under agreement). 


General manager and secretary: Henry F. Lewis. 

Report of the Directors for the year ending December, 31, 1891, 
presented to the shareholders at the seventh annual ordinary 
general meeting of the Company, held at the Grand Hotel, Broad- 
street Bristol, on Wednesday, June 8, 1892. 

The Directors herewith submit to the shareholders the statement 
of receipts and expenditure up to the end of last year. The 
capital expenditure for the year ending December 31, 1891, was 
£20,956. 14s. 3d., making a total of £185,366. 6s. 5d. to date. The 
gross revenue of the Company for the year 1891 was £52,224. la. 6d., 
against £46,860. 15s. for the year ending December 31, 1890. The 
amount of income carried forward to next year's revenue, as repre- 
senting sums received in advance for periods extending beyond 
December 31, 1891, is £15,548. 7s. 1ld., against £14,212. 19s. ld. 
brought in from the previous year. The whole of the Company’s 
plant has been fully maintained and, where required, renewed 
out of revenue. The Company have continued to substitute, at 
considerable expense a large amount of copper and bronze wire 
for iron, which has increased the efficiency and durability of the 
plant. The working expenses, including maintenance and all 
working charges for the year 1891, have "eon £16,685. 108. 10d. 
against £13,775 18s. Id. for the year ending 31st December, 1890. 


Balance of net revenue account £11,236 17 4 
Dividend of 6 per cent. on the paid-up pre- 
ference share capital for the year ending 


3let December, 1890111111. wees 6,000 0 0 
Balance for appropriation, as per statement 
at end of account eee oso £5,290 17 4 


The Directors recommend that a dividend at the rate of 1 
cent. be paid for the year on the ordinary shares, absorbing £2,811. 
19s. 5d., leaving a balance of £2,424. 178. lld., from which will 
have to be deducted the amount which may be voted for the 
Directors’ fees for the year 1891. The number of subscribers to 
the exchange system and of private line renters has further 
increased, and ths progress made during the year is considered to 
be satisfactory. The respective totals at the close of the years 
1890 and 1891 were as follows : 


Exchange. Private. Total. 
December 31, 1891......... 3,208 ...... 803 4,071 
December 31, 1890......... 2,875 722 3,587 
Increase in 1891. 393 91 484 
The mileage of trunks and renters' wires is as follows: 
Erected up to December 31, 189111. . 5,753 miles 
" „ December 31, 1890 ................ 5,018 „ 
Increase representing new business during 1891 735 


In addition to the above, 191 miles of wire have been renewed 
during the year. The Company has increased its trunk system, 
so that on December 31, 1891, it had 505 miles of trunk pole lines 
connecting towns with each other, carrying 2,383 miles of wire ; 
against 470 miles of pole lines, carrying 2,182 miles of wire, at the 
corresponding date in the previous year. It is within the know- 
ledge of many shareholders that for some time past a gradual 
process of amalgamating the provincial telephone companies with 
the National Telephone ompany, Limited, has been in operation. 
It has been felt by your Directors that either an amalgamation must 
be effected between this Company and the National Company, or 
additional capital must be raised to meet the requirements of its 
important district, comprising the Western Counties and South 
Wales, for which the a roal of the National Company would be 
necessary. After much discussion the former alternative has been 
adopted, and terms have been provisionally arranged for the con- 
sideration of the shareholders. A provisional agreement is now in 
course of preparation, which will be submitted to a special meeting 
of this Company with as little delay as possible. As soon as the 
provisional agreement has been finally settled, full information of 
the terms of the proposed sale will be afforded to every shareholder 
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by circular or otherwise. The Directors have pleasure in acknow- 
ledging the continued uniform courtesy of the permanent officials 
of the Post Office Department. Mr. Mark Whitwill and Mr. 
Thomas Pole retire, the former by rotation and the latter by ballot, 
but are eligible for re-election. Messrs. Hudson Smith, Briggs, 
and Co. retire, but are eligible for re-election. 


CAPITAL. 

Authorised. Issued. Balance. 

20,000 preference shares £5 each .. ...... £100,000 £100,000 — 
300,000 ordinary shares £1 each ......... 300,000 281,197 £18,803 
Debentures................. e eren enne 80,000 79, 450“ 550 
£480,000 £460,647 £19,353 

* £22,000 issued on security for temporary loans for £20,000. 

Dr. REVENUE Account, Deo. 31, 1891. £ s. d. 


General management, salaries, wages, rents, rates, 
taxes, and office expenses at head office and 
branches, stationery, printing, and depreciation of 


iin NE 0438 1 8 
Law charges, auditors’ fees, fire insurance, and 
officers’ guarantee premiums .............. . 404 18 9 
Post Office telegraph service at Cardiff, Newport, 
and. Plymouth us . xao PUE SEE a Ya 190 0 0 
Working expenses, maintenance and renewals of 
linee, repairs, wages, stores, etc. ................. .. ee 9,562 10 5 
Balance carried to net revenue account 14,455 9 4 
£31,141 0 2 
Cr. £ s. d. £ s. d. 
Rentals brought forward from last 
Aeont eens 14,212 19 0 
Rentals received and outstanding, 
including receipts at call offices... 38,011 2 5 
52,224 1 6 
Deduct proportion of rentals carried 
forward to next year’s accounts for 
unexpired periods, £15,548. 78. 11d. ; 
royalties, £4,943. 58, lld.; instru- 
ment rental, £674..... .................. 21,165 13 10 
—— 31,058 7 8 
Transfer and registration fees.............. . cecscssscees 12 12 6 
Profit on sale of instruments (estimated) ............... 70 0 0 
£31,141 0 2 
Dr. BALANCE-SHEET, Dec. 31, 1891. £ s. d. 
Sundry creditors .......... ... i 9,579 3 7 
Dividends unpaid .............................. TEETE 12 310 
Proportion of rentals in respect of period extending 
beyond 31st December, 1891 . ......... s ............ 15,548 7 11 
Net revenue account for 1891, 
£11,236. 17s. 4d. Less preference 
interim dividend at 6 per cent. per 
annum for half-year ending 30th 
June, 189111111 eee £3,000 0 0 
— — 8,236 17 4 
Overdraft at bankerss eem 261 2 11 
Reserve accoun u eene 2,200 0 0 
Less balance of Jersey expenditure 
written off sosescseeses 500 0 0 
— 1,700 0 0 
£35,337 15 7 
Cr. £. s.d. 
Capital account balance, as per statement 7,916 6 65 
Stores, tools, et ꝛ 6,760 0 1 
Sundry debtorq·ᷣDLↄp UU n eee ee T . 9,195 13 2 
Office furniture, fixtures, and fittings .................. 1,824 14 10 
Royalties, etc., paid in advance ................. . 1,594 8 2 
Agency and trunk line establishment. 2,50; 13 11 
Suspense revenue charges ͥ 5,349 11 3 
Cash in hand at head office and branches...... n 189 7 9 
£35,337 15 7 


ELECTRIC AND GENERAL INVESTMENT COMPANY, 
LIMITED. 


Directors : His Grace the Duke of Marlborough (chairman), the 
Right Hon. Lord ore Jos. B. Braithwaite, jun., Esq., 
George Herring, Esq., B. H. Van Tromp, Esq., Emile Garcke, 
Esq. (managing director). 

Report of Directors, submitted to the third ordinary 
meeting of theshareholders held at Winchester House, Old 
street, London, E.C., on Thursday, June 9, 1892. 

The Directors beg to submit the balance-sheet and profit and loss 
account for the year ended 31st May, 1892. The profit and loss 
account shows a gross profit on the transactions of the year of 
£34,379. 4s. 5d., and after deducting all standing charges there re- 
mains a net balance available for distribution of £28,863. 12s. 11d. 
An interim dividend has already been paid on the ordinary shares 
for the first six months of the year at the rate of 20 per cent. per 
annum, and the Directors now recommend the payment of a further 
dividend upon the ordinary shares at the rate of 3 30 per cent. per 
annum for the past six months, and a dividend on the founders’ 


neral 
road- 


t Company, Limi 
shares of £30 per share, This will leave a balance of £20,863. 12s, | been dissolved under Clause 7 (4) of the 


lld., which the Directors recommend should be applied as follows : 
£20,000 to reserve; £726. Os. ld. for writing off the preliminary 
expenses; £137. 128. 10d. balance to be carried forward in eus 
moieties on account of the ordinary shareholders and founders. The 
amended articles of association recommended by the Directors have 
been adopted at two extraordinary general meeting of shareholders, 
and approved by the holders of the founders’ shares, and have been 
regietered as the articles of association of the Company. The 
Directors have appointed as managing director, Mr. Emile Garcke, 
M. I. E. E.. formerly managing director of the Brush Electrical 
Engineering Company. The directors who retire this year are Mr. 
George Herring and Mr. B. H. Van Tromp, who, being duly eligible, 
offer themselves for re-election. The auditors, Messrs. Rait and 
Kearton, also retire, and offer themselves for re-election. It is pro- 
posed to make the dividends payable on June 15. 


BALANCE-SHEET AT 3lst May, 1892. 


Dr. £ . d. 
Capital authorised — 
£500,000 in 39,900 ordinary shares of £5 each. 
and 100 founders’ shares of £5 each. 
Capital subscribed— 
20,000 ordinary shares. 
100 founders’ shares. 
Capital called up— 
1 per share on 20,000 ordinary ... £20,000 0 0 
£5 5 „ 100 founders’ .. 500 0 0 
— — 20, 500 0 f 
Reserve fund (ordinary shares account)... .............. 133 6 5 
ditto (founders’ shares account 133 5 4 
Sundry creditors . ... ....cccsccsescnscscscscevcccsensccoeeees 6,585 19 1 
Profit and loss account— 
Balance from 1891 . .................. 16 10 9 
5 „ 1892, as below 28,847 2 2 
28,863 12 11 
Less interim dividend paid on 
ordinary shares . 2,000 0 0 
— — 26,863 12 11 
£54,216 2 9 
Cr. £ s. d. £ s. d. 
Investments at cosi . 46,500 0 5 
Less security sold for delivery, 15th 
"pu c 5,715 16 0 
———— —— 40,874 4 5 
Preliminary expenses ......... m 726 0 1 
Sundry debtors ß sesse 6,364 13 1 
Cash on deposit at bankers .......... ........ suse ͥ 5.000 0 0 
Cash on current account at bankers ..................... 1,341 5 2 
£54,216 2 9 
ProFit AND Loss ÁccouNT YEAR ENDED May 31, 1892. 
Dr. £ 8. d. 
General charges, including Directors’ fees, and 
additional remuneration as per articles of associa- 
tion, general expenses, legal charges, advertising 
and auditors’ fee, etc... een 5,532 2 3 
Balance carried to balance-sheet ........................ 28,847 2 2 
£34,370 4 65 
Cr. £ s d. 
Interest, commissions, and sundry profits 34,379 4 5 
£34,379 4 5 


NEW COMPANIES REGISTERED. 


Johnson's Patents, Limited.— Registered by Addleshaw, War- 
burton, and Co., 7, New-court, Carey street, W.C., with a capital 
of £40,000 in £10 shares. Object: to carry into effect an agree. 
ment expressed to be mado between R. Johnson of the one part, 
and this Company of the other part, generally to carry on in all their 
respective branches the businesses of millwrights, ironfounders, 
mechanical and electrical enginoers, etc. There shall be not lees 
than three nor more than seven directors. The first are: H. 
Mallalieu, R. R. Buck, F. Mallalieu, R. Johnson, and E. R. Buck. 
Qualification, £500. Remuneration, £300 per annum, and 25 per 
cent, on the net profits after payment of 10 per cent. dividend. 


BUSINESS NOTES. 


West India and Panama Telegraph Company.—The receipts 
for the half-month ended May 31 were £3,229, againt £2,837. 


Western and Brazilian Telegraph Company.—The receipts 
of this Company for the past week, after deducting 17 per cent. 
payable to the London Platino-Brazilian Company, were £3,032. 


City and South London Railway.—The receipts for the week 
ending June 5 were £782, against £775 for the same period of 
last year, or an increase of £7. The total receipts to date from 
January 1, 1892, show an increase of £1,272 as compared with last 


year. 
Bath Electric Ligh ted.—This Company has 
Companies Act, 1880 


576 


THE ELECTRICAL ENGINEER, JUNE 10, 1892. 


(43 Vict., ch. 19) by notice in the London Gazette, dated May 10, 
1892. The Company was registered on March 21, 1889, with a 
capital of £25,000 in £10 shares. 


Electric and General Investment.—At a meeting held on the 
Ist inst. the Board of this Company resolved to recommend the 
payment of a further dividend on the ordinary shares at the rate 
of 30 per cent. per annum. making, with the interim dividend 
of 10 per cent., a total of 25 per cent for the year, and a dividend 
of £30 on each founders’ share. 


New Firms.—Messrs. New and Mayne, recently with Messrs. 
A. B. Gill and Co., have just opened offices as electrical engineers 
at Palace-chambers, Westminster, with works at Woking, Surrey. 
The new firm are taking up general contract work snd the 
manufacture of specialties in electrical fittings and instru- 
ments.—Mr. Leoline A. Edwards, formerly of the Brush and 
Electric Construction Companies, has opened an office at 19, 
Lawrence Pountney-lane, where he intends to carry on the 
business of a mechanical and electrical engineer. 


Notting Hill Electric Lighting Company, Limited.—This 
Company, whose capital is £100,000, of which £70,020 has been 
subscribed and paid up in full, invite applications for the balance 
of £29,980 in the form {uf ordinary preference shares, bearing a 
preferential cumulative dividend at the rate of 6 per cent. per 
annum. In addition to this, the ordinary preference shares will 
be entitled, after the holders of the rest of the ordinary shares 
shall have been paid a dividend for the year at the rate of 6 per 
cent. per annum, to share pari passu with the ordinary shares in 
any dividend or bonus in excess of such 6 per cent. available for 
division. The object of this issue is to enable the Company to 
extend the system to other parts of its area, the first extension 
being into the Phillimore Estate. 


Consolidated Telephone Company, Limited.—The report of 
this Company for the year ended March 31, 1892, shows a net 
profit of £7,188, which, with the amount carried forward from last 
year, leaves a balance of £8,904 for disposal, after making pro- 
vision for doubtful debts. The Directors propose to deal with the 
amount available as follows—viz. : To pay a further dividend of 
£l per cent. for the half-year on the ordinary shares, and £3 per 
cent. on the preference shares for the half-year, making, with the 
interim dividend paid in November last, £6 per cent. for the year 
on the preference shares and £3. 108. for the year on the ordinary 
shares, writing off the sum of £617 for depreciation of plant, 
machinery, and furniture, also £63. 16s. 8d. from cost of new 
building, thus leaving a balance of £1,366 to carry forward. The 
falling off in the profit in manufacturing is owing to American, 
French, and German competition, the prices of manufactures 
having had to be reduced to meet the demand for cheap goods, 
while the heavy duties placed on the Company’s instruments 
abroad have no doubt tended to reduce their sales in that direction. 


PROVISIONAL PATENTS, 1892. 


May 30. 


10265 Improvements in electrical measuring instruments. 
William Edward Ayrton and Thomas Mather, Central 
Institution, Exhibition-road, London. 

10270 Improvements in automatic electric lighting and in the 
apparatus therefor. Ernest Lower Berry and Frederick 
Harrison, Lyric-chambers, Haymarket, London. 

10274 Improvements in distribution of electricity from a 
central station, Andrew Sweet, 2, Cathcart-hill, Junc- 
tion-road, London. 

May 3l. 


10303 Improvements in electrical reciprocating tools. William 
Price Carstarphen, jun., 52, Chancery-lane, London. (Com- 
plete specification. ) 

10334 Improvements in dynamo-electric tors and motors. 
Rankin Kennedy, Carntyne Electric Works, Shettleston, 
Glasgow. 

10367 Improvements in connections and terminals for electric 
and other wires and cables. Hercules Sanche, Monument- 
chambers, King William-street, London. (Complete speci- 
fication. ) 

10388 Improvements in secondary batteries. Edwin Freund 
and Lars Bristol, 21, Cockspur-street, London. 


JUNE 1. 

10430 An improvement in electrical insulating sheet. Robert 
Wood, 2, New Bridge-street, Manchester. (Charles W. 
Jefferson and Rupert R. St. John, ——.) 

10451 An automatio switch for electric current transformers. 
Richard Norman Lucas, Arthur James Mayne, and Anthony 
George New, 9, Bridge-street, Westminster, London. 

10450 Improvements in the manufacture of conducting wires 
for eleotricity. Henry ENDE Lake, 45, Southampton- 
buildings, Chancery - lane, London. (Madame Veuve 
Hannetelle, née Hortense Chapius, France.) 

10466 An improved telephone combinatien. Sir Charles Stewart 
Forbes, Bart., 21, Finsbury-pavement, London. 


JUNE 2, 


1 472 Improvements in apparatus for electrical and magnetic : 
measurements. James Alfred Ewing, Langdale Lodge, 


Cambridge. 


10477 An improved cut-off for electrical 
Wilson Horn, 151, Strand, London. 
Canada. ) 

10478 Improvements in electric generators. 
99, Waterloo-street, Glasgow. 

10484 An improved method of regulation of the potential differ- 
ence of electrical conductors. Josiah Sayers, 49, Mel- 
bourne-street, Derby. 

10520 Improvements in and connected with electric batteries. 
August Van Boeckxsel, 4, South-street, Finsbury, London. 

10523 Improvements in aro lamp standards and climbing poles. 
Wilfrid L. Spence, The Elms, Seymour-grove, Manchester. 

10524 Electrical insulating sheet. Arthur H. S. Dyer, 36, 
Chancery-lane, London. 

JUNE 3. 

10544 The extra rapid telegraphic apparatus with inverted 
currents. Gaspare Sacco, 14, Leicester-place, London. 

10602 Improvements in telephones. Ambrose Myall, 21, Cock- 
spur-street, London. (W. Stuart Harrison, China.) 

10608 Improvements in electrical accumulators. Bernard 
Mervyn Drake, John Marshall Gorham, Walter Claude 
Johnson, and Samuel Edmund Phillips, 66, Victoria-street, 
London. 

10609 The protection of insulating material or cable, line and 
like electric wires to preserve the insulating material 
from atmospheric and other destructive media, and for 
preventing escape of sound vibrations from telephone 
wires. William Speirs Simpson, 166, Fleet-street, London. 

JUNE 4. 

10082 :mprovements in electric switches Carl Thomas Blanch 
Brain, Bell’s-buildings, South John-street, Liverpool. 

10651 An improvement in coiling roses (or fittings) for use with 
pendant electric light fittings. Herbert Thomas Sully, 4, 
Tower-villas, George-lane, South Woodford, near London. 

10683 Apparatus for automatic calculation of electric, gas or 
water distribution. Hugo Helberger, 18, Buckingham- 
street, Strand, London. 

10690 Improvements in anodes for use in electric cells for 
treating chlorides, fluorides, or other compounds and 
the like. Thomas Parker and Alfred Edward Robinson, 
47, Lincoln’s-inn-fields, London. 

10696 An improved detector cover for electric push - knobs 
and the like. Alexander Shiels, 159, Coldharbour-lane, 
Camberwell, London. 

10706 Improvements in effecting electric telegraphic oommuni- 
cation, applicable especially for telegraphing to light- 
houses, either floating or on rocks, at a distance from 
the shore, or for telegraphing to and from vessels. 
Willoughby Statham Smith and William Puddicombe 
Granville, 24, Southampton - buildings, Chancery - lane, 
London. 


purposes. William 
(James P. Wooley, 


William Grierson, 


SPECIFICATIONS PUBLISHED. 


1879. 


2402. Electric lights, etc. Edison. (Fifth edition.) 


5127. Electric lamps, etc. Edison. (Fifth edition.) 
1880. 
18. Electric lamps. Swan. (Fourth edition.) 


4933. Eleotric lamps. Swan. (Fourth edition.) 
1891. 
8784. Telegraphic signals. Evershed and Richards. 
. Electrical cut-out. Keating. 
. Electrical connections. Holmes. 
Lighting trains by electricity. Timmis. 
. Telephone switohboards. Kingsbury. 
. Veltmeters. Dykes and Hird. 

1892. 
4017. Electric measuring instruments. Lake. (WWeston.) 
5086. Electric block signalling apparatus. Hall. 
6961. Eleotrical switohes. Heil. 
7044. Dynamo-meters. Wood. 


COMPANIES' STOCK AND SHARE LIST. 


. Price 
Name Paid. | Wednes 
day 
Brush . ⁰br . iV a iiees — 34 
uil IM — 21 
India Rubber, Gutta Percha & Telegraph Co. 10 204 
House-to-House — ............ eere eene 5 71 
Metropolitan Electric Suppl. — 7 
London Electric Supply ................... e eons 5 i 
Swan Unite . . etae 33 44 
RN. ͥůůllr l/ T TT — | 8 
National Telephoœnnnnnnek.kk.. . 5 43 
Electric Construction . . 10 | 61 
Westminster Electriee u e ... — 6 
Liverpool Klectrio Suppl. . . . .. . . . . . . . . { | 21 
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NOTES. 


Cannes.—The Cannes electric lighting company is to 
be reconstructed. 


Sunderland.—A new and handsome post office is to 
be erected in Sunderland with all recent improvements. 


Book Received.—‘ Everybody's Pocket Cyelopædia 
of Things Worth Knowing,” by Don Lemon (Saxon and 
Co., 6d.). 

Fleetwood.—The Improvement Commissioners have 
decided not to purchase the electrical plant offered by the 
Preston Electric Lighting Company. 


Chemical Society.—The Chemical Society’s rooms 
will be closed on and after the 20th inst. to permit of altera- 
tions, the introduction of electric light, and redecorations. 


Long-Distance Telephony.— Interesting experiments 
in telephony have just been carried out between Dunkerque 
and Marseilles, a distance of 1,200 kilometres, or about 
750 miles. 

Train Lighting.— Mr. C. E. Thipps, locomotive super- 
intendent of the Madras Railway, is undertaking experi- 
ments in train lighting. It is thought oil gas will be 
preferred. 

The Telephone in Russia.—The Daily News Moscow 
correspondent states that St. Petersburg and Moscow are 
to be connected by telephone this summer. The distance 
is 409 miles. 

Reading.—It is understood that the Reading Electric 
Lighting Company will make a considerable move for the 
extension of the light shortly, when parliamentary powers 
are received. 


Bromley. — The Electric Lighting Committee of the 
Bromley Local Board have under consideration an offer of 
a site in West-street, Bromley, for the erection of an electric 
lighting station. 

French Electric Railway.—Boulogne-sur-Seine, the 
pretty suburb of Paris, is to have an electric installation 
for lighting, and there is also talk of an electric railway 
between it and Paris. 


Transmission of Power.—The French Société 
d'Encouragement à l'Industrie has awarded a prize of 
3,000f. to M. Hillairet, as author of the best project for 
transmission of natural forces. 


Chiswick.—The Chiswick Local Board have rétained 
the services of Mr. Morgan Williams to advise them on the 
question of carrying out the electric lighting under the pro- 
visional order for the district. 


Whitby.—The Highway Committee of Whitby has been 
requested to obtain terms for public lighting for the year, 
the clerk explaining that the enquiry did not include the 
consideration of electric light. 


Theatre Lamps.—The Lithanode and General Electric 
Company (late the Mining and General Electric Lamp 
Company) are going to provide portable lamps for use in 
the summer ballet at the Crystal Palace. 

Huddersfield.—Tenders are invited for lighting by 
arc and incandescent light the sewage works at Hudders- 
field. Particulars can be obtained from Mr. A. B. 
Mountain, the borough electrical engineer. 


Bradford.—Tho tender of Messrs. Thornton and 
Creppin for providing and fixing the ironwork required in 
the extension of the works at the central station has been 
accepted. The amount of the contract is £1,132. 


St. Helens.—At the meeting of the St. Helens Town 
Hall Committee on Tuesday, the surveyor reported that 
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the fittings for the electric light were proceeding slowly, 
and he intended temporarily to light the assembly-room 
that night at Mr. Labouchere's meeting. 


Guildford.—The Guildford Town Council are in a 
hurry to have definite information as to the electric 
lighting of the town, and seem to be in earnest in the 
matter, for they have written to their engineer saying that 
unless they had a report by next meeting they must take 
other proceedings. 


Brazilian Cable.—News has been received of the 
successful laying of a duplicate cable by the Western and 
Brazilian Telegraph Company between Rio de Janeiro and 
the River Plate, thus completing the direct duplicated 
system of their telegraphs between this country, Brazil, 
Uruguay, and the Argentine Republic. 


Electric Lighting in France.—Those interested in 
electric lighting installations in France will find a valuable 
and exhaustive list of central stations throughout that 
country, with map, in L’Industrie Electrique for June 10th. 
The list gives names of proprietors, date of starting, 
nature of lighting, kind of engines, horse-power, system of 
dynamo, nature of distribution of current. 


Dublin.—Messrs. Woodhouse and Rawson United, 
Limited, inform us that they have recently opened a branch 
office, showroom, and stores at 16, Fleet-street, Dublin, 
their former agencies at Belfast and Cork being given up, 
and the whole of their Irish business concentrated in 
Dublin, under the management of Mr. Arthur H. M. 
Francis, to whom all communications should be addressed. 


Edison and Thomson-Houston.—A special edition 
of the New York paper Electricity is promised shortly, 
devoted to the early history and subsequent development 
of the Edison and Thomson-Houston Companies up to the 
time of their amalgamation, with incidents and anecdotes 
of their principal men, and an account of the financial 
history of the companies. It should prove interesting 
reading. 

Accumulator Patents.—The Société de l'Accumu- 
lateur Multitubulaire (Tommasi's patents) and the Popp 
Company have both applied for licenses to the Faure- 
Sellon-Volckmar Company for right to use salts and oxides 
of lead on payment of a royalty. At a time when Gadot, 
Tudor, and others are fighting the claims, this concession on 
the part of two companies is naturally looked upon as 
significant. 


Clough Hall, —The electric installation at Clough Hall, 
in the Potteries, has been carried cut by the Woodhouse 
and Rawson Kidsgrove Engineering Works, and was 
practically complete on Whit Monday. The installation 
was carried out with very great rapidity, and is remark- 
able from the fact that the entire plant has been manu- 
factured hy the Woodhouse and Rawson Company. The 
electrical work was superintended by Mr. Bertram 
Thomas, and the engineering work by Mr. John nd 
Owen, assisted by Mr. Todd. 


American Items. — The three drawbridges in 
Milwaukee are now worked by Thomson-Houston motors. 


The works of the Cliff Paper Company, at Niagara, are ta 


run by Leppel turbines of 1,100 h.p. Electricity, in place 
of steam, is to be used on a standard gauge railway on the 
Beaver and Ellwood Railway, Pittsburgh. All telephone, 
telegraph, and electric light wires in Pitteburgh are to go 
underground within four years. A telephone cable has 
been laid from East Boston to Boston under the river at 
the South Ferry by the New England Telephone Company. 


Portsmouth.—At a meeting of the Portsmouth Town 
Council on the 7th inst., the Electric Lighting Committee 
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reported that in their opinion it would be necessary to 
acquire the piece of land adjoining the site in Gunwharf- 
road, recently acquired by the Corporation, for an electric 
light station. This piece of land was at present let for 
£22 per annum, and it was understood that the term for 
which it was let had about two or three years to run, but as 
there was an opportunity now of buying the land, subject 
to this tenancy, at £600, they recommended that they be 
authorised to buy it. This was carried. 

Royal Printing Works,—The Royal Printing Works 
at Vienna are extensively fitted with electric appliances. 
There is power to the extent of 300 h.p. employed, of 
which 100 h.p. is for electric light. There are 1,700 lamps 
of 10 c.p. and 16 c.p., 50 of 100 c.p., and 18 arcs. Besides 
this, the printing works has two electroplating establish- 
ments for manufacture of blocks for bank notes. The 
first uses a Kroetlinger dynamo of 2:5 volts and 80 amperes, 
and the other one of the same, and also a Schuckert 
machine of 4 volts and 230 amperes for depositing steel 
and nickel. Lastly, in a cellar is a complete photographic- 
room furnished with electric light. 

Groth Patents.—The Grange Syndicate, Limited, 
which was incorporated for the purpose of experimenting 
and developing a patent process for tanning leather by 
electricity, is being wound up, operations having been 
suspended for want of funds, and the total deficiency 
amounts to £2,129. The failure is attributed chiefly to 
the inability of Mr. Groth, the patentee, to dispose of his 
foreign patents. So far as the experiments of tanning by 
electricity has proceeded, it is claimed that it has been a 
success, and that leather submitted to the process has 
turned out in a condition which, under better financial 
support, would have proved remunerative. 

Whitehaven.—At the monthly meeting of the White- 
haven Town and Harbour Trust, held last week, the pro- 
posed electric lighting of the town was discussed. The 
chairman said the committee which had been appointed had 
visited Preston, where temporary plant had been laid down 
and permanent plant was now being erected. He thought 
it advisable that they should have the opinion of an 
electrical engineer before coming to a decision, and he pro- 
posed that the Board empower tho Electric Lighting Com- 
mittee to obtain the services of some engineer of this kind 
and consult him as to the lighting before committing them- 
selves to any great expense. This proposal was carried. 

Lyons.—At present there are used at Lyons 30,000 
cubic metres of water a day, there are 130,000 jets of gas, 
and 13,000 h.p. of engine power. M. Verny ina recent 
project proposes to unite these great supplies in one by 
power transmitted electrically. He proposes to progress 
gradually, so that the first transmission of power could be 
made within eight months of the start. He proposes to 
transmit at first 2,500 h.p. a distance of 195 kilometres on 
the three-wire high-tension system at 40,000 volts, having 
a second additional set of wires for each 5,000 h.p. Sub- 
stations of 3,500 h.p. each would be erected eventually in 
six different parts of Lyons. Details of the estimate of 
cost are given in L’ Electricien for June 11. 

Coventry Tramways.— At last week's meeting of 
the Coventry County Council, the minutes of the General 
Works Committee contained the following: Read letter of 
Mr. R. B. Johnson, solicitor to Mr. W. S. G. Baker, the 
intending purchaser of the undertaking of the tramways 
company, asking the Corporation to consent to an exten- 
sion of the license for the use of steam for a further period 
of six months, from the 1st June next, to enable Mr. Baker 
to complete his purchase of the electric installation. 
Ordered that, without assenting to the proposed or any 
particular form of traction, the committee recommended 
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the Council to consent to the proposed extension of the 
license on condition that the cars continue, as at present, to 
stop at the top of Bishop-street." 

Electric Coal-Cutters.— We have had enquiries 
addressed to us as to who are manufacturers of electric coal- 
cutters. Messrs. W. S. Goolden and Co. have for some 
time manufactured coal-cutters driven by electric motors 
which have worked with considerable success. Their 
patents for coal-cutting machinery have lately, however, 
been purchased by the Woodfield Syndicate, of 1, Wood- 
field-road, Westbourne Park. Electric coal-cutters have 
also been made by the General Electric Traction and Power 
Company, and applied, along with electric pumping plant, 
in collieries in the North of England. In America the 
Thomson-Houston and the Westinghouse Company have 
done very considerable work with electric coal-cutters, and 
the Westinghouse Company have largely applied the Tesla 
alternating-current motor to this work, besides the ordinary 
motors. 

Chatham.—In spite of the many difficulties which have 
been encountered, the directors of the Chatham, etc., 
Electric Lighting Company are confident that before long 
the light will be installed in many more places of business 
and private residences throughout the district. The new 
works in Whittaker-street, Chatham, have just been 
opened, and are found to be eminently suited for the 
requirements of the company. The new and power- 
ful engine of 150 h.p., developing 50 amperes at 
2,400 volts, gives every satisfaction. The company will 
shortly commence to lay their mains underground, as 
according to the terms of their provisional order they are 
bound to carry out this work by the end of August. Until 
this is done the company do not desire to increase the 
number of their customers, as it would simply mean a 
double expense in connection with the wires. 


Iron for Dynamos.—The Daily Chronicle says: The 
American electrical journals are complaining that, in spite 
of Mr. M’Kinley’s heaven-born tariff, it is extremely 
difficult to obtain native manufactured iron suitable for 
electrica! purposes, such as the construction of dynamo 
and motor armatures, transformers, etc. It is fre- 
quently badly and irregularly annealed and finished by 
rolling, scaling, and so forth. The result is that many 
of the instrument makers are forced to import 
English, Welsh, and Swedish iron, and pay high duties 
on it, in spite of Mr. Carnegie’s comforting assurance 
that he and Mr. Hewett are really losers by the protection 
tariff. Pennsylvania iron, even of the best quality, will 
not suit their purpose—the Pittsburg smelters not under- 
standing their business quite as well as the ‘effete 
Europeans’ over whose backwardness we sometimes see 
much sarcastic criticism.” 

New South Wales.—The central station for the 
borough of Redfern, Sydney, New South Wales, has been 
fitted with an alternate-current machine, manufactured by 
Messrs. Mather and Platt, of Salford. The dynamo is 
designed to give 120 amperes at 1,000 volts, running at 
400 revolutions, the frequency being 80 per second. The 
following technical particulars are given: The resistance 
of the magnets is 16 ohms, and of the armature ‘11 ohm, 
while the exciting current raquired is 5 ampere. Hence 
the electrical efficiency at full load is 98:4 per cent., and 
still higher at half load : a better result than has ever been 
attained in continuous-current dynamos. Careful tests 
have been made on the commercial efficiency of a similar 
machine of somewhat smaller size, by driving it from a 
motor of known efficiency and absorbing the power gene- 
rated by the alternator in a non-inductive water resistance. 
These tests show a commercial efficiency of 92 per cent. 
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Cheltenham.—At the monthly meeting of the Chel- 
tenham Town Council last week Mr. Norman proposed the 
adoption of the minutes of the Electric Lighting Committee. 
According to these the town clerk had reported that Prof. 
Ayrton had accepted the proposals of the committee, in 
accordance with the terms of their resolution of 20th June, 
that he had since been down to Cheltenham, had inspected 
the localities proposed to be lighted and the suggested 
sites for the central station, had seen the chairman, the 
borough surveyor, and himself, and had suggested a prac- 
tical experiment in the Promenade of the incandescent 
lighting; and that Prof. Ayrton had seen sent in an interim 
report. This had been laid before the committee. Ata 
second meeting the subject had been further considered, 
and in accordance with Prof. Ayrton's suggestion that the 
committee should confer with him in town, when he would 
be able to show them the St. Pancras and other lighting 
systems, it was resolved that the committee should arrange 
an interview. 
was agreed to. 


Electric Launches on the River,—We notice that 
several improvements have lately been made in some of the 
electric launches now running on the river. The“ Myionu,' 
Captain Homfray's favourite boat, has been fitted up with 
Epstein accumulators, and had a new “W & R” motor 
placed in her. This enables her to run at a much higher 
speed than formerly; with the exception of the“ Metadel " 
she is said to be the fastest electric launch on the river. 
It is also found to be a great convenienee to be able to 
charge the accumulators at the rate of 50 amperes, 
as this enables the cells to be fully charged in about three 
hours instead of six, as formerly. A number of improve- 
ments have also been made in the “ Pioneer," including the 
fitting up of a new motor. The steering gear has been 
carried forward to enable a neat cabin to be put over her. 
She is now being used by the officers of the 3rd Battalion 
Grenadier Guards at Windsor, and, thanks to the simplicity 
of the new patent single-lever switch fitted in her by her 
makers, Messrs. Woodhouse and Rawson, they are able to 
dispense with all assistance in working her. 

Country Town Lighting.—4A correspondent of the 
Journal of Gas Lighting criticises the balance-sheet of the 
electric light company of Fareham, which, he says, has 
earned £750, with an expenditure of £1,100. The 
company has been at work for only sixteen months, and has 
not yet achieved a profit, from which it is argued that 
electric light cannot be supplied in small country towns at 
anything like prices that could compare with those now paid 
for gas. There are two things to be kept in view in these 
discussions—one, that electric light is worth a good deal 
more than gas, and can usually obtain a higher price ; and, 
second, the comparison depends a good deal upon the price 
of gas in the typical“ small town." A difficulty has been 
“irregularities” for the first year's service, now happily 
surmounted. But it would be well to have the manager's or 
the directors' views upon the comparative cost of gas 
and electricity in Fareham-— particulars which would 
be interesting to engineers projecting central installations 
for other small towns. In France, electric lighting in 
country towns has progressed very rapidly during the last 


two years, and there is no real reason why the same should | 


not be the case in Great Britain. In Ireland, where the 
price of gas is higher, considerable success has been obtained. 


Testing.—We have received the scale of fees from the 
Electrical Standardising, Testing, and Training Institution. 
This institution undertakes, besides college work, the test- 
ing of instruments and the inspection and certification of 
electrical installations. "The standardising or calibration of 
instruments is carried out at 7s. 6d, per instrument, with 


Mr. Lawrence seconded the motion, which | 


a reduction per dozen or above; marking scales of new 
instruments is the same, while “standardising” meters, 
alternate or direct, including table of percentage errors 
and constant at load specified, is half a guinea, with reduc- 
tion on a quantity; and experimenting and reporting on 


new meters can be done at a guinea. Further than this, 
large work is undertaken, and inspecting, testing, and 


reporting on plant up to £500 value is carried out at 24 


per cent., special terms above that amount, while inspection 
of house wiring can be obtained at half a guinea per 25 
lamps. The institution also “ contracts with local authori- 
ties to fulfil all the statutory obligations of inspectors 


under the Electric Lighting Acts”; it investigates aud 


reports upon new inventions; and for inventors in the 
process of inventing there are private experimental 
rooms at 30s. a week, with current to be had at ls. per 
10 ampere-hours, an arrangement which is likely to be 
appreciated. 


Perpetual Syphon. — Mr. Thomas Caink, engineer 
and surveyor, writing to us from Malvern Link with 
reference to the “perpetual syphon" patented by M. Berlin, 
claims that anyone is now at liberty to use such a syphon, 
as it was the subject of a patent taken out by him in 
1884, which has since expired. The patent was for an 
automatic pressure-changing gas governor, in conjunc- 
tion with which the syphon was employed. The 
following is the description given of the syphon part: 
“One of the legs of a syphon pipe which has the 
lower end of each leg turned upwards or otherwise 
‘sealed,’ extends from the bottom of one of the chambers 
through the top of the holder; the other leg extends 


| downwards, outside the gasholder tank, and terminates 


with its open end on a level with the open end of the 
other leg of the syphon. This arrangement enables 
the syphon, whén once charged, to remain charged 
indefinitely, even though neither leg may be immersed 
in the water.” Mr. Caink adds that in January, 1886, he 
provisionally protected a useful modification of this syphon 
in conjunction with an improved zinc-copper sulphate cell, 
for the purpose of drawing off the zinc-sulphate solution. 
Its form enables the lower and denser portion of the 


| liquid to be removed by merely adding water to the upper 


portion until the solution is reduced to the required density. 


High-Tension Experiments.—Mr. L. Pyke is ex- 
hibiting some interesting high-tension apparatus at the 
Society of Arts, shown in action at the soiree on Wednes- 
day. The following is Mr. Pyke's description: It has 
hitherto not been possible to work any considerable 


| number of vacuum tubes from one generating source, as 


a tension sufficiently high could not be obtained suitable 
for working a very large number in series, The nature of 
the discharge being disruptive, parallel working, as it is ordi- 
narily understood, is not possible. In the present instance, 
however, the tubes are each connected with terminally- 
connected inductors, themselves counterpoised against two 
external conductors connected to the terminals of the trans- 
former. By this means each tube takes a predetermined 
portion of the discharge, the discharge being governed by 
the size of the foil inductor, by their distance from the 
common inductor, and quality of the interposed dielectric. 
By this means beautiful effects can be obtained, The vacuum 
tubes are lit by a Pyke and Harris transformer, the E.M.F. 
employed being 100,000 volts, and the transformer is 
so arranged that the liquid insulation may have as much 
facility for cireulating round and through same as is neces- 


| sary to keep down the temperature, and again to cool the 


liquid insulator in its turn. The container is so arranged 
that it may offer sufficient surface for this purpose. The 
whole is maintained free from moisture by some substance 
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capable of decomposing same, situated in the circulating 
system. 

High-Speed Electric Railway.—Dr. Wellington 
Adams has expounded to the New York Club his projects 
for a high-speed electric railway between St. Louis and 
Chicago for the World’s Fair next year. The proposed 
line is 248 miles long. It will cost 6,000,000dols. to build, 
and if 10 per cent. of the expected 30 million visitors travel 
on the line a good profit would be assured. Two steam 
central stations would be placed along the line, and at Wil- 
mington there is 10,000 h. p. in water power which can be 
used; the line also passes over a coalfield. It is proposed to 
break the line in four sections of 50 or 60 miles, each with 
its generating station, and the syndicate, it is said, have 
already 60 per cent. of the right of way. The line will be 
absolutely straight, and the run is to be made, at 100 miles 
an hour, in 24 hours. Dr. Adams thinks the railway will 
draw better than theEiffel Tower did at Paris. They are now 
building one car and two trucks; the driving wheels are 
6ft. diameter; the motors will weigh 6, 13 2lb., and will develop 
200 h.p. at 500 revolutions. They expect to use the rotary- 
current multiplex system, generated at 500 volts and trans- 
formed up to 25,000 volts, and down again atsub-stations. The 
line will be divided into sections of 10 miles each, with 
transformer stations. Each motor will take 100 amperes 
picked up with broad contacts from suspended trolley 
wires. Electric brakes wil be used. Mr. O. T. Crosby 
and Prof. Forbes were at the lecture, and Prof. Forbes was 
said to have been seen making calculations on his cuff, each 
of which was followed by a smile. 
seems in earnest. 


Southampton Royal Pier.—The lighting of New 
Royal Pier, Southampton, opened by H.R.H. the Duke of 
Connaught, K.G., on Thursday, 2nd June, is accomplished 
throughout by the electric light, the current being supplied 
from the local supply company’s station. The installation 
is divided into three circuits, each controlled by separate 
switches on the switchboard. The switchboard is placed in 
the cloakroom, and contains, besides the switches for the 
three circuits, two ammeters and one voltmeter and the 
usual fuse terminals for each circuit. The cables are 
carried in cast-iron pipes securely fastened under the 
decking and provided with inspection boxes every 20ft. 
apart, also service boxes at every lamp column. The lamp 
columns are provided with two arms, each carrying 
a clear glass globe containing three  50-c.p. lamps 
at the height of 20ft. from the deck. The light 
on either arm can be switched off or on by means of 
switches placed in the base of the column. At each of 
the three landing stages is placed an ornamental arch 13ft. 
high, with one 50-c.p. lamp suspended. In the open space 
near the bandstand is fixed a lattice pole 45ft. high, 
carrying three 3,000-c.p. Crompton arc lamps, which light a 
space of 30,000 square feet so effectually that small print 
may be read easily at any part. The bandstand itself is 
lighted by eight pendants, each carrying lamps of 16 c.p. 
The lavatories, ticket offices, entrances, gangway, and the 
pontoon railway station are all well lighted and provided 
with suitable fittings. The work has been carried out by 
the contractor, Mr. F. Shalders, of Southampton, assisted 
by Mr. T. Davis, under the supervision of Mr. J. G. W. 
Aldridge, 9, Victoria-street, S.W., electrical engineer to the 
Harbour Board. 

Electric Submarine Boat.—Considerable interest 
has been recently excited in America by the practical trials 
of an electric submarine boat buiit by Mr. George C. Baker, 
of Chicago, at Detroit. A representative of the Western 
Electrician was the first passenger on this strange craft, and 
in the issue for June 4th gives some account of his ex- 


Dr. Adams, however, 


periences, with a section and many photographs of the boat 
in action. The boat is built of oak strips 6in. wide, nailed 
flat side together, covered with steel sheathing, and is 40ft. 
long, cigar-shaped, the centre being 13ft. deep by 8ft. across, 
and the boat weighs 75 tons loaded. It has a 60-h.p. boiler 
inside, driving a 35 nominal horse-power engine, which 
is used to drive a dynamo for charging cells. The elec- 
trical equipment consists of a 50-h. p. Jenney motor and 232 
Woodward cells. The motor is wound for 220 volts and 
a maximum speed of 900 revolutions. It is geared to two 
four-bladed screws to run at 300 revolutions. When 
running as generator the dynamo is speeded up to 1,025 
revolutions. The cells are charged at any convenient spot ; 
then the fire is put out and the smoke-stack drawn down. 
Water ballast is let in, and the boat is submerged to the 
required depth, the maximum depth attained on the trip 
being about 10ft. This trip was for 35 minutes, but after- 
wards the boat was closed and run part of the time above 
and part under water for two hours and 44 minutes. A 
curious feature about this vessel is that no special provision 
is made at present for freshening the air. Mr. Baker thinks 
that two men could live in the closed boat for several hours 
and not suffer for air, and for trips of an hour no incon- 
venience is felt. The boat is calculated to stand with safety 
the pressure of the water at 150ft. below the surface, or 
751b. to the square inch. 


Taunton.—The Council have instructed the surveyor 
(Mr. J. H. Smith) to prepare a scheme and estimate for 
increasing the electric lighting of the town by seven new 
lampe, and at the same meeting the report of the Electric 
Lighting Committee was adopted to the following effect : 
* Your committee have, in pursuance of the instructions 
given them by the Council, had interviews with the 
directors of the electric lighting company, and recom- 
mend the Council—1. To instruct the town clerk to take 
the necessary steps to obtain a license to supply electricity 
at the earliest possible time. 2. To enter into a contract 
with the company to purchase the whole of the buildings, 
plant, and works of the company for £9,300, and to com- 
plete the purchase as soon as possible, subject to the sanc- 
tion of the Local Government Board to the borrowing of 
the money required for the purchase and extension 
of the business, and without prejudice to the exist- 
ing contract with Mr. Massingham for lighting the 
borough, the company undertaking to cancel their 
agreement with Messrs. Laing, Wharton, and Down 
before the completion of the purchase. 3. To authorise 
this committee to take the necessary steps to carry out the 
foregoing recommendation. Your committee have asked 
the Lighting Committee to prepare a scheme for the exten- 
sion of the electric light of the town by the addition of 
seven new lamps. Your committee have enquired of the 
Local Government Board whether, in case the Council 
shall purchase under a license and temporarily borrow the 
necessary money for a short period, there will be any tech- 
nical difficulty in afterwards borrowing a sufficient sum to 
cover such temporary loan and carry out the necessary 
extension, the last-mentioned sum to be repayable by instal- 
ments extending over a long period. Your committee hope 
to receive a reply from the Local Government Board, 
and to lay the same before your Council meeting on the 
14th inst.” 


Alternators in Parallel, —The question of working 
alternate-current machines in parallel is one that has a 
fascination, as well as a great importance, for electrical 
engineers. In the large central stations of the future the 


possibility of coupling alternators in parallel will evidently 


be utilised if gain, either in economy or efficiency, ia to be 
obtained, and the accounts of experiments or runs with 
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parallel coupled alternators will have a value as guide. Mr. 


E. G. Pink, recently chief engineer to the Electricity Supply 
Company of Madrid, during the first week in Novem- 
ber last year, made a series of interesting experiments 
in this direction with success. At the Madrid station there 
are six alternators of Elwell- Parker make, 100-unit 
machines, supplying at 2,000 volte various high-tension 
circuits in the town, and for the theatres and cafés, Four 
dynamos are usually required at times of highest load, and 
these four dynamos were run in parallel during the 
week in question. The process was as follows: When 
the current from the first dynamo showed about 30 
amperes on the ammeter, the second machine was got 
in step. A test lamp arranged in the usual way was used, 
the primary being double, one wire from each dynamo, and 
the lamp on the secondary showed by its steadiness when 
the two machines were in step. The third and fourth 
machines were put on from 6 to 9.30 p.m., and then switched 
off one after the other as the demand decreased. On a dark 
night the second dynamo was switched on at 30 to 35 
amperes, and on bright nights 45 to 50 amperes. The 
working of the machines was perfectly successful, the rope 
gearing ran evenly, and there was a reduced coal bill. 
The only difficulty was with the circuits, which had not been 
arranged for a constant pressure at the station, and some 
burnt rather too brightly when others were just right. The 
circuits usually varied from 2,200 down to 2,040 volts, the 
usual being 2,160 on full load. Mr. Pink arranged trans- 
formers on his circuits when working in parallel, with 
choking coil for the near circuits. The highest total 
current was 176 amperes. The great advantage of such 
parallel running would be in safeguarding the circuits. 
Every alternator made can run 25 or 30 per cent. above 
its normal for two or three hours; if connected in parallel 
three machines could in case of accident take the whole 
load of four, without unduly severe strain, and this ad- 
vantage, besides that of more economical running generally, 
seems to indicate that parallel alternate-current running 
will prove beneficial when properly arranged. 


Electric Railways.— We are glad to see there is good 
prospect of another of the electric railway Bills becoming 
law this session. Three opposing petitions which had been 
deposited in the case of the measure to enable the Central 
London Railway Company to make a further railway from 
Mansion House to Liverpool-street having been withdrawn, 
the Bill was on Wednesday brought before Mr. Courtney, 
and duly passed as an unopposed piece of private legislation. 
On Thursday it was proposed to suspend the standing 
orders in its favour so that they may speedily reach the 
Lords. The following information given before the com- 
mittee will be interesting to electrical engineers: Mr. 
Cripps, Q.C., in opening the case for the Great Northern 
and City Railway, said the proposal was to construct a 
line from Drayton Park to Moorgate-street, so that trains 
on the main line of the Great Northern could run right 
into the City. It was felt that the traffic of the Great 
Northern was so enormous that it should not be 
dealt with by any system of changing trains. Near 
Drayton Park there would be a depót for the 
development of electricity. The engines of trains run- 
ning through would be changed at Drayton Park, from 
which station on to the City electrical lomotives would be 
used. Sir Douglas Fox said they proposed to use a 16ft. 
tunnel; the steepest gradient was 1 in 45 for a short dis- 
tance. The estimated cost was £1,199,325, to which must 
be added £250,000 for the lifts, the electric installation, and 
plant. They had satisfied themselves that it was perfectly 
practicable to run a train with an electric engine, and 
Messrs. Siemens Bros. were prepared to undertake it. 


Mr. Siemens gave evidence to the effect that electric trac- 

tion could only be applied economically in cases where 
there were frequent trains for long hours on account of the 
large first outlay. He referred to the contract in America 
Lo take the traffic of the Baltimore and Ohio Railway through 

Baltimore by electric locomotives. Sir Henry Oakley, general 
manager of the G. N. R., said there was no doubt rapid 
changes of engines could be made at Drayton Park, and he 
could not doubt that such a line to the City would prosper. 

Mr. Bell, general manager of the Metropolitan Railway, in 
objecting, said his directors had tried to make arrangements 
for experiments in electrical traction and had offered 
favourable terms to electrical engineers, but without satis- 
factory result. Other objections were heard, but the Bill 
was reported for the third reading. 


The Proposed Telephone System.—On Wednesday 
Mr. Goschen's Select Committee of the House of Commons 
met toconsiderthe Telegraph Bill now before the House, which 
proposes to authorise the expenditure of a million pounds, 
drawn from the Consolidated Fund, for the development of 
the telephonic system of the United Kingdom, and in 
particular with a view to purchase the main lines of 
telephonic communication already existing. In the 
absence of the Chancellor of the Exchequer, Sir James 
Fergusson took the chair. Mr. J. C. Lamb, assistant secre- 
tary to the General Post Office, confessed that telephones 
had made a difference in the telegraph revenue. From a 
return made some time ago it appeared that in a given 
period the rate of increase of the telegraphic business of the 
whole country was 108 per cent., whereas in the same period 
the rate of increase between busy districts where telephone 
wires were laid was much less, ranging even as low as 30 
per cent. In answer to the chairman, the witness said that 
it was proposed to relinquish the charge now made to 
the companies for telegraph and for wires connected 
with local post offices. In the case of railway com- 
panies a commission of 14d. a message was made, and 
the railway companies had to provide the operator, to 
take the message over the counter, and to transmit the 
message ; the telephone companies, on the other hand, had 
not these expenses. It was also proposed to allow the 
telephone companies to use the houses and shops of some 
post offices as call offices. These concessions were made 
to the telephone companies on condition of their giving 
up their trunk lines. It was proposed to confer by 
the Bill moderate statutory powers on the companies 
for the erection of overhead wires, and to place 
them under obligation to obtain the consent of the 
local authorities. The Post Office intended to establish 
main lines between London and Belfast and Edin- 
burgh, and branches to other centres. About £400,000 
would be spent in additional lines, and £600,000 would, 
he thought, enable them to purchase the trunk lines and 
fll up gaps. In answer to Sir Richard Temple, the 
witness said that there was no telephonic communication 
at present between England and Ireland, and it was 
part of the Government scheme to establish one by 
submarine cable. Mr. R. Hunter, solicitor to the 
Post Office, stated that he had prepared some amend- 
ments to meet the views of municipal corporations. 
Mr. J. S. Forbes, chairman of the National Telephone 
Company, said that at the present time the telephone com- 
panies conducted a great deal of their business very badly, 
but this was the fault of Parliament in not allowing them 
the necessary powers. He thought the Government should 
either take over the companies altogether or co-operate 
with them in carrying on the telephonic service. The best 
means of doing that would be to give the companies further 
powers. The committee adjourned till Thursday. 
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À NEW SYSTEM OF ELECTRIC PROPULSION.* 
BY H. WARD LEONARD. 


In the distribution of electricity from a power station 
for the operation of electric railways the only commercial 
method to-day is by the use of a system of constant E. M. F. 
operating the motors in multiple arc with each other, and 
at the present time every consideration of economy and 
automatic regulation seems to indicate that the constant 
E.M.F. multiple-arc system will always be the best for 
such distributions. 

In the use of electric energy by motors operating under 
conditions of varying speed and torque the best results as 
regards economy and regulation are obtained when the 
electric energy utilised has a voltage varying directly as 
the speed and a current varying directly as the torque, 
for it is evident that under these conditions the electric 
energy required will be always proportional to the power 
developed. 

If we could operate from the constant-potential system a 
shunt-wound motor running at a constant speed and could 
interpose between this motor and the axle some device 
equivalent in its effect to an infinite number of different 
sets of mechanical gears, so that we could make use of any 
reduction desired, it would enable us while using a constant 
power to increase the torque as we decreased the speed and 
vice versá, which is just what is desired in railway practice 
where the least torque is required when at full speed on 
the level and the greatest torque is required at the slow 
speed in starting and in operating on a grade. Numerous 
and very ingenious devices have been invented for accom- 
plishing this variable mechanical reduction, but on account 
of the complication, noise, and unreliability, they have 
never proved successful. 

The writer has recently devised an electrical method of 
securing all the results which could be obtained from such 
a set of gears described, with a freedom from the noise, 
wear, complication, and rigidity which such a set of 
gears would necessarily involve. The following is 
a general description of the arrangement proposed : 
Each axle is driven by a gearless motor, either directly 
or by means of a connecting rod. The fields of 
these motors are excited directly from the constant 
E.M.F. of the line and independently of the armature 
circuit. Beneath the car and between the axles there 
is suspended a motor-generator, each armature winding 
being in a separate field. The motor portion of the 
motor-generator—which will, for convenience, be called 
the power converter—is shunt wound and connected just 
as a shunt motor is for use upon ordinary constant- 
potential circuits. The field of the generator portion of 
the power converter has its field connected across the line 
and has inserted in it a regulating and reversing field 
rheostat. This field circuit is independent of the armatuse 
circuit. The generating armature of the power converter 
is in metallic connection with the armatures of the gearless 

ropelling motors. It will be noticed that this circuit, 
Including the armature, is a distinct and separate metallic 
circuit having no connection with the line in any way. 

Suppose now that our shunt motor is running at full 
speed, and that our controlling rheostat in the generator 
field circuit is at its central position, so that the generator 
field circuit is broken. Although the generator armature 
is being driven at full speed it is revolving in a field having 
no magnetism except the residual magnetism, and hence 
produces practically no volts. Let us now move our con- 
trolling switch so as to place the generator field across the 
line, but with a resistance in series with the field, of 10 
times the resistance of the field coils. We now get a slight 
excitation of the field and a development of volts at the 
brushes of perhaps 40 volts. This voltage will produce a 
current through the armatures of the driving motors depen- 
dent upon the ohmic resistance of this circuit only ; and 
hence, even at this low voltage, a large current will be pro- 
duced, which, being in a field of full strength, will cause a 
torque sufficient to start the armature. The speed of the 
armature will of course be governed by the counter E.M.F. 
which its revolution produces in its strong field; and 


* Paper read before a General Meeting of American Electrical 
Engineers at Chicago, June 6th. 
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hence, just as in the case of a shunt-wound motor, its 
speed will be practically constant so long as the E.M.F. 
supplied is constant. 

If we now gradually increase the magnetic field of the 
generator by cutting out resistance by moving the con- 
trolling switch, we will gradually raise the E.M.F. of the 
armature circuit, and with it the speed of the driving 
motors. Since these armatures are revolving in a con- 
stant field, the torque they produce will be exactly pro- 
portional to the current in them, and the current will 
automatically flow exactly as is required to produce the 
necessary torque to maintain a speed such that the counter 
E.M.F. will approximately equal the E.M.F. supplied by 
the power converter. Thus it will be seen that the speed 
of the car will be dependent upon, and proportional to, the 
E.M.F. supplied by the power converter, and the torque or 
tractive effort will be dependent upon, and proportional to, 
the current supplied by the power converter. 

Let us suppose that 60 amperes flowing through the 
armatures in fully excited-fields will produce a torque 
sufficient to move the load when upon a grade. It is 
evident from what we have seen that 40 volts from the 
power converter will produce this current. Hence, by an 
expenditure of 2,400 watts in the secondary circuit, or a 
total power, including field excitation, etc., of about 8 h.p., 
we can start a fully-loaded car upon a grade. 

Under the existing systems, we would need the same 60 
amperes in the same fully-excited field, but would neces- 
sarily use the full voltage of 500 volts, and, therefore 
consume energy represented by, 30,000 watts, as against 
possibly 6,000 in this system. The current from the line 
in starting the car under ordinary conditions by this 
system would be about 12 amperes at 500 volts, instead of 
from 60 to 100 amperes at 500 volts. 

In practice, the controlling switch lever can be instantly 
thrown from its central position to its extreme position 
for full speed. The field magnetism of the generator is 
rapidly increased, and consequently also its E.M.F., which 
in turn causes a gradual acceleration of the car. 

The current in the armature circuit, and consequently 
the torque, is quite large in the beginning; but the 
E.M.F. at this time is quite low, so that the total watts 
are low ; as the inertia is overcome and the counter E.M.F. 
begins to approximate to the impressed E.M.F. the cur- 
rent falls off and finally becomes constant at an amount 
necessary to produce the torque required to maintain 
the speed. The current from the line, and hence the 
power, gradually increases from zero to the amount re- 
quired at full speed, but at no time, either at the start 
or during the acceleration, is the energy from the line 
greater than that required when we are operating at full 
speed. It will be noticed that the effect is the same as 
though we first operated through a set of gear wheels, 
giving an extremely great reduction of speed and then 
rapidly changed the ratio of gearing, until finally we 
operated at full speed, with no reduction. 

With our hypothetical gears we could, when running at 
speed, rapidly increase the ratio of gearing so that the 
movement of the car would tend to drive the shunt motor 
faster and faster. This would convert it into a generator 
forcing current back into the system, which production of 
electrical energy would act as a brake and gradually bring 
the car to rest. 

Just so, if, while running a full speed, we suddenly 
place our switch lever at its central position the field of 
the generator will gradually reduce the strength, and the 
counter E.M.F. of the propelling motors will soon 
exceed that of the generator. The momentum of the car 
will now be driving our gearless motors as generators, 
which will supply current to the former generator, 
operating it as a motor, causing it to drive the shunt motor 
coupled to it, as a generator, which, in supplying energy to 
the line, will act as a brake, and smoothly but rapidly brin 
the car to rest by converting the energy stored up an 
represented in the movement of the car into electrical 
energy, which will tend to relieve the work at the central 
station. Similarly, a car descending a grade and tending 
to accelerate in speed can be made to move at any 
desired speed without the aid of any mechanical brakes 
and the energy represented by ite falling weight will 
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TABLE I.—DurTY or Car: SHowina Various Losses EXPRESSED IN Warts. 


8 tons at 12 miles per hour 
on level. 


Various losses 


involved. current, 10 amperes. 


Power converter. 


8 tonsa at 3 miles (or 5 tons at 5 miles) 
per hour on 5 per cent. grade. 


Power converter. 


8 tons at 14 miles per hour 
on level. 


Full speed, 1-16 full torque; armature] full speed, full torque; armature 1-10 full speed, 1-6 full torque ; arma- 
current, 60 amperes. 


ture current, 10 amperes. 


Power converter. 


Driving 3 Driving Driving 
Motor part. Gen. part. motors. Motor part. Gen. part. motors. Motor part. Gen. part. motors: 
Field 250 275 2⁵⁰ 250 90 250 250 25 20 
C? R in armature ... 160 60 60 250 2,000 2,000 20 60 60 
Friction ............... 60 60 120 60 60 30 60 30 10 
Foucault currents, 
hysteresis, etc. ... 200 400 400 200 50 50 200 10 10 
Total 670 795 830 760 2,170 2,330 | 530 125 | 330 
Total watts wasted 2,295 985 
Watts of work done 4,000 400 
Total watts ab- 
Borbed ............... 6,295 1,385 
Amperes at 50 V. ... 12-6 2:8 


be converted into electric energy and the car will 
become a moving feeder supplying energy to assist the 
generators at the central station in the operation of other 


cars. 

It will be evident from what has preceded that with this 
power converter system we can propel a car upon any 
practicable grade with a consumption of power no greater 
than is required to operate the car at full speed upon a 
level, by merely reducing the speed to the required extent. 

In street railways of from five to ten cars, this is of great 
importance, for it means that we can equip a road with 
about 6 h.p. per car, as regards the engines and dynamos, 
and that our conductors can be reduced to about one-third 
of the amount at present necessary, for we will never 
require more than 20 amperes at the distant point, where 
to-day we have to provide for 60 amperes with the same 
loss and same initial E.M F. 

Under the rheostat system the plant is severely taxed 
when an unusual crowd must be moved from a certain 
point, and it is then, when it is of the greatest importance 
that no breakdown should occur, that iv usually does occur. 
With this power converter system we could, upon a five-car 
road, start up and move with perfect safety 10 or even 20 
cars from the most distant point on the road, though, of 
course, at a reduced speed, but the crowd would be handled 
with perfect success and without subjecting any portion of 
the plant to any unusual strain. 

In the large cities it is no unusual sight to see an electric 
car moving at the slowest possible speed for perhaps several 
blocks. Perhaps 12 amperes are required to obtain the 
necessary torque. This at 500 volts is 6,000 watts. The 
power required for this slow motion by the proposed 
system would not exceed one-fifth of this amount. 

The following tabulated statement (Table I.) shows the 
results we may expect to obtain by this system in operat- 
ing with a fully-loaded car under three different conditions: 
First, at 12 miles per hour on the level; second, at three 
miles per hour on 5 per cent. grade ; and third, at one mile 
per hour on level. 

In arriving at the losses, as indicated, the motor part 
of the power converter has been assumed as having the 
following features: E.M.F., 500 volts; current capacity for 
10 hours’ continuous duty, 15 amperes; resistance of shunt 
field winding, 1,000 ohms; armature resistance, 1:1 ohms. 
The generator portion of the power converter and the 
driving motor are assumed as having the following features: 
E.M.F., 500 volts ; current capacity for 10 hours’ continuous 
duty, 40 amperes ; resistance of field, 900 ohms; armature 
resistance, 0°55 ohm. The rolling friction with gearless 
motors on good level track is assumed as 20lb. per ton. 
Car is assumed to be eight tons in weight full loaded, and 
five tons for moderate load. 

We find that with 12 tons moving at 12 miles per hour 
on a level we will require 126 amperes, which is prac- 
tically the same as by present series motor systems. ith 
eight tons moving at three miles per hour upon a 5 per 


cent. grade 22:5 amperes will be required, which is abou 
one-third of the power required by present systems. 
With eight tons at one mile per hour on level 2:8 amperes 
will be required, which is about one-fifth of by present 
systems. ith five tons moving at five miles per hour 
on 5 per cent. grade 18:5 amperes will be required, 
which is about 40 per cent. of the power required by 
present systems. 

Let us examine some of the advantages that this method 
seems to offer over the existing methods, starting at the 
car and considering the entire equipment back to the boiler. 

In order to place before you the opinions of some of the 
best authorities on the questions involved, I shall quote 
freely from “ The Electric Railway” (Crosby and Bell); 
Parshall's Methods of Electrically Controlling Street Car 
Motors," Comparative Test of High and Low Speed 
Engines in Electric Railway Work," by Charles W. Wason 
(Electrical Engineer, April 27, 1892); “The Practical 
Operation of the Gearless Motor,” by S. H. Short (Electrical 
World, April 16, 1892); ‘‘ Load Diagrams of Electric Tram- 
ways and the Cost of Electric Traction,” by A. Reckenzaun 
(Electrical Engineer, London, March 25, 1892). 

The cost of car equipment will be increased by the cost 
of the motor-generator, but as a partial offset to this we 
have saved the rheostats, two expensive controlling switches, 
and a complex system of wiring. Our motors, having 
constant and fully-excited fields, will operate absolutely 
without spark under all conditions. The control of the 
car will be entirely accomplished by a small switch and 
rheostat, handling never more than one-half of an ainpere 
and occupying a space of lft. square and lin. deep over all. 

As regards efficiency, we will have the advantages of 
the present system under all conditions. For long runs 
upon the level we will, by a suitable switch, connect the 
driving motors directly to the line and secure an efficiency 
of 90 per cent. for our motor. As regards depreciation, 
we will have the advantage of no rheostats or controlling 
switches to burn out, and with no sparking and no connec- 
tion with the field circuit we will have the minimum 
liability of burning out armatures. Our fields will have no 
tendency to burn out, since they are not subject to the 
excessive currents which the present series fields are. The 
current in our fields will be independent of the load. 

As to field windings and rheostate in existing methods, 
Parshall says: With 25-h.p. motors, an external resist- 
ance of 10 to 12 ohms is required. Lessening the duty of 
the rheostat is a very important point, since as yet it has 
been found exceedingly difficult to construct a cheap rheo- 
stat that could be placed under the car in the small space 
available and dissipate so large an amount of energy as is 
required when the car is to be run for a considerable time 
ata speed so low as two or three miles an hour. Any 
method of control that has lessened the energy to be dissi- 

ted in the rheostat has in general been considered with 
quee since there has been a corresponding diminution of 
trouble in each case that the energy to be dissipated has 
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been lessened. The range of speed without the use of a 
rheostat is determined by the limit to which it is safe to 
heat the magnets.” 

Crosby and Bell say: “In using this method (commu- 
tated fields) the principal difficulty has been met with in 
disposing of the excessive heat necessarily generated in the 
compact mass of field windings. The practical problem has 
been to secure a convenient rheostat. The principal 
sources of loss in our present street railway motors are the 
regulating devices and the gearing. With the motors and 
the gearing generally employed, the average commercial 
efficiency of the combination is probably not often in 
excess of 65 per cent., giving a total commercial efficiency 
for the system, from engine to car wheel, of 39 per cent. 
This, of course, is but an estimate; but taking all the 
factors into consideration it is probable that the average of 
the roads now in operation would fall quite nearly to the 
point indicated. In very few cases would it fall below 30 
per cent. ; in still fewer would rise about 40 per cent.” 

Regarding the power required to start a car on existing 
methods, and to operate it upon level grades, Crosby and 
Bell say: With the ordinary car equipment of two 15-h.p. 
motors, and the usual speeds, from eight to twelve miles per 
hour, experience hus shown that five to six electrical horse- 
power is necessary on nearly level tracks. The amount of 
current ordinarily taken in starting a car is momentarily 
more than 50 amperes, which at the ordinary voltage cor- 
responds to about 25,000 watts.” 

kenzaun says: "If we calculate from the accepted 
coefficients of resistance to traction on common tram rails, 
we find that an ordinary tramcar will require about three 
to four horse-power for its propulsion when once in motion.” 
He says of Thomson-Houston car: “The maximum cur- 
rent at any time was 75 amperes.” Of Sprague motors: 
“ Here again we observe a maximum current of 75 amperes. 
Westinghouse motors, maximum current 95 amperes.” 

Short finds that 80 to 100 amperes are required to start 
a car and says: On this road the traffic is very heavy, 
although grades are light.” 

Leaviug the car, let us now consider the line. It will be 
evident from what we have seen that we can reduce the 
amount of copper to one-half the present requirements, as 
we never will require the enormous currents at present 
called for in starting and upon heavy grades. Or, to put 
itin another way, with the existing conductors we could 
run twice as many cars as at present, with the same loss in 
the conductors. 

Now, let us look at the generators and the prime movers, 
whether steam engines or waterwheels. Under existing 
systems for roads of from five to ten cars, it is necessary 
to install about 20 i.h.p. (rated at l cut-off) per car and 
about 16 kilowatts per car in generators. Also about 
20 h.p. per car in boiler capacity. This large equipment 
is necessitated by the occasionally very large demands for 
power and the inefficiency consequent upon this. 

Under the proposed system it is not necessary to provide 
power in excess of 15 h. p. for any car under any conditions, 
and since in practice most of the cars will be operating at 
less power than this, we need only install engine, dynamo, 
and boiler capacity of 8 h.p. per car, instead of 20. Or, to 
express it another way, we can operate with existing 
boilers, engines, and dynamos at least the double the 
number of cars they can at present supply. 

Crosby and Bell recommend, for a five-car road: “ An 
equipment consisting of two 40,000-watt dynamos, one 
80-h.p. high speed simple engine belted directly to them, 
and two boilers of about 50 nominal horse- power each." 

Now let us look at the economy of the operation of the 
station. With the extremely fluctuating loads of existing 
systems, the economy of the entire generating plant is very 
low. The stations of three roads which have been tested 
give for the combined efficiency of engine and dynamo 
40 per cent., 54:6 per cent., and 62:8 per cent. respectively. 
If the load can be kept approximately constant, the com- 
bined efficiency of engine and generator should be about 
75 per cent., and in the proposed system the load will be 
sufliciently uniform for us to expect an efficiency equal to 
this, and because of the nearly constant load we can 


horse-power is a fair figure, and the best published result 
thus far obtained, even when the average horse-power rose 
to 750 h. p., is 28lb. per horse-power, as found by Wason, 
at Cleveland, in operating a total of 71 motor cars. 

With the present systems the average indicated horse- 
power per car is about 12 h.p, which, on account of 
fluctuating load, requires at least 361b. of water per horse- 
power, or about 420lb. of water per car per hour. 

With the proposed system we will operate with an 
average of about 8 i.h.p. per car, which, on account of the 
steady load, will be produced with about 251b. of water per 
horse-power, or 200lb. of water per car per hour. That is 
we require about 501b. of coal per car per hour by present 
systems, and about 25lb. of coal per car per hour by pro- 
posed system, or a saving of 50 per cent. in the coal and 
water required in favour of the proposed system. 

On this subject of fluctuating loads and their effect, 
Crosby and Bell say: “A record of 10 minutes on a 
recording ammeter may give some faint idea of the con- 
dition of things. It will be seen that at one point the 
output jumped from zero to 150 h.p. and back inside of a 
single minute, and during the latter five minutes shown in 
the diagram there were no less than 25 sudden variations 
of 50 h.p. to 100 h.p., each taking place within a few 
seconds. The road from which this record was obtained is 
four miles in length, and was operating seven cars at the 
time of the test.' 

Reckenzaun says: These abrupt changes have the 
effect of reducing the efficiency of the whole system to a 
comparatively low figure." 

Church says (Electrical Engineer, April 27, 1892) that 
the best compound engines will show an economy of only 
28lb., and the usual compound engine an average duty not 
better than 351b. to 40lb. The same is true of every form 
of non-compounded engine, whether high speed or low speed, 
both of which show a tremendous falling back of fuel duty 
under variable load. 

Let us now examine the comparative first cost of a rail- 
way of moderate size—say, from five to ten cars—equipped 
by present systems and by the proposed system. The 
detailed figures per car are given in Table II. 


TABLE II. —SuHowiNG PROBABLE COMPARATIVE First Cost PER CAR 
BY PRESENT AND PROPOSED SYSTEM. 


Present Proposed 


System. system. 

Steam plant, generators and conductors per car 

(steam plant 1,000, generators 700, con- 

ductors 500) ............ PCC $2,200 ... $1,100 
Motors (two 15-h.p. equipmenta)..................... 1,800 ... 1,400 
Power converter .......... Dn O° xs 
Controlling switches, cables, rheostats, etc. 200 30 
Total first cost per car ............ «eere 4,200 ... 3,430 
Saving in favour of proposed system per car .. — 770 


Table III. gives a summary showing tbe features of the 
proposed system as compared with the corresponding 
features of the present system. 


TABLE III. 
Present ^ Proposed 
system. system. 
First cost of steam plant, generators, con- 
ductors, and car equipment per car ........ 5200 ... 93430 
Amperes at 500 volte requi to start full 
ane, os Seca te NA nnii 75 2:8 
Amperes at 500 volts for full load at full 
speed on level ........ ........... sss o seroso 12:5 12:5 
Amperes at 500 volts to start full load on 5 
per cent. grade. 125 10 
Amperes at 500 volts for working speed on 
5 per cent. grade . 60 22˙5 
Amperes fed back to system in coming down 
5 per cent. gradl et te 0 10 
Pounds of coal per car per hounͥnr .. 50 25 
The features of the proposed system which seem, at 


first sight, to be very objectionable are: The increased cost 
of the car equipment and the fact that we are adding an 
additional machine, having two fields, two armatures, and 
three bearings: but, as we have seen, there is only an 
apparent increase in the first cost, for the saving in the 
generators and distributing plant far exceeds the addi- 
tional cost of the car equipment ; and the use of the motor- 


produce a horse power on about 25lb. of water, while in | generator for elevators, travelling cranes, etc., has demon- 
present practice for small roads about 50lb. of water per | strated that, as regards the attention it requires and the 
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depreciation it suffers, it has a marked advantage over the | strong, Mitchell, and Co., which will make a total of 18 


rheostat or commutated field used in the present methods = of this class lighted for 


of operation. 


SHIPLIGHTING. 


The lighting of ships was one of the first great fields of 
usefulness in which the electric light proved its efficiency, 
and while central installations are springing up on land on 
every side, the department of shiplighting still continues 
as busy as ever. The following ship installations com- 

Sio during the past month by the Newcastle firm, 
rs. J. H. Holmes and Co, bear telling witness of the 
seatinded activity in this branch of electric lighting. 
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-29ft. Gin. ; gross tonnage ‘about 3 400 tons. 


that company, besides petro- 
leum boats for other companies. It is a class of boat which 
requires very special attention to details, owing to the 
action of the petroleum vapour on the fittings and wires, 
and the danger which might accrue from the occurrence of 
any spark. The Holmes coupled plant running at about 
250 revolutions per minute, fitted with automatic expansion 
governor was used, givin 70 volts and 300 amperes. Each 
arc "p: is run on an independent circuit having separate 
lead and return from the main switchboard in the engine- 
room, where all the resistances are placed. 

“Ss e. — This boat sailed on June 9. The length 
over all is 350ft. ; breadth, extreme, 42ft. ; depth, moulded, 
The vessel, 
which has been built to the order of Messrs. Farrar, Groves, 
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Messrs. J. H. Holmes and Co.'s i 0889150 Ship Lighting P Plant. 


Le Progrès.” — This vessel has been specially built by 
Messrs. W. G. Armstrong, Mitchell, and Co., for the service 
of the Compagnie Universelle du Canal Maritime de Suez, 
to convoy the large tank steamers which are intended to 
trade to the East through the Suez Canal. The vessel is of 
a special description, and is fitted with powerful pumps on 
deck, so that in case of a ship being damaged or grounding, 
the tank tug would immediately be able to pump out of 
the large steamer and into her own tanks 500 tons of oil. 
The tug will also carry a set of booms, which can be quickly 
jointed together, forming a floating cordon, so as to retain 
within the cordon any oil which may have leaked on to the 
surface of the water. This boat was fitted by Messrs. J. H. 
Holmes and Co. with a powerful projector, two 20-ampere 
arc lamps, and two 10-ampere arc lamps, also 24 16-c.p. 
incandescents, and seven 50-c.p. incandescents. They have 
orders to light five petroleum boats, for Sir W, G. Arm- 


and Co., of London, will class 100 Al in Lloyd's Register, 
and has been built under special survey. She is of the spar 
deck type, with a half poop aft for accommodation of 
captain and officers, and a half forecastle for crew, engi- 
neers being berthed in a large house abaft engine casing. 
She will be fitted with five steam winches, steam windlass, 
extra large donkey-boiler, stockless anchors, double derricks 
to hatches, and every modern appliance for speedy loading 
and discharging. The engines are by Messrs. Blair and 
Co., Limited. Cylinders 24in., 40in., and 66in. by 45in. 
stroke, and two single-ended boilers, having a working pres- 
sure of 160Ib. The electric lighting plant was also fitted 
by Messrs. J. H. Holmes and Co. On this boat they 
installed 80 16-c.p. incandescent lamps, a Suez Canal” 
projector, and arc lamp. The dynamo is driven by an 
endless rope, over 5 pulley, from a vertical engine. 
The dynamo speed is 550 revo utions per minute, giving 
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150 amperes and 65 volts. The dynamo is mounted on 
sliding rails for taking up slack in the rope gearing. 


“ The Duke of Fife.”—This vessel, built for the Dublin 
and Glasgow Steam Packet Company, went last mouth on 
her official trial trip in the Firth of Clyde. The vessel, 
which has been specially designed for the company’s cross- 
channel trade, was built by the Ailsa Shipbuilding 
Company, Troon, and engined by Messrs. Dunsmuir and 
Jackson, Govan. Her gross tonnage is 997, her length 
253ft., her breadth 31ft. 9in., and her depth 16ft. The 
engines are of the triple-expansion type, with cylinders 
261n., 4lin., and 66in. in diameter, and & stroke of 42in. 
She runs at a speed of 154 knots. This ship was installed 
by Messrs. Holmes and Co. with 110 16-c.p. lamps on the 
single-wire system. In cattle spaces all wires were lead- 
covered, and their special cattle fitting was used, with cast- 
iron lid for protection when this space is used for cargo. 
The generating plant consisted of Tin. by 6in. vertical 
engine, open type, automatic expansion governor, coupled 
direct to Castle dynamo—13in. armature, speed 275 revo- 
lutions, giving 60 volts and 110 amperes. 


„Nina Mendl.“— This is a steel ship 307ft. by 38:6ft. by 
21ft., built to the order of Messrs. F. Mendl and Co., 
London, fitted with all modern appliances and improve- 
ments. The engines are on the 5 8 principle, 
working on three cranks, and were supplied from the 
Central Marine Works. The cylinders are 26in., 36 fin., 
and 62in. diameter, with a piston stroke of 39in. e 
boilers are of large size, built of steel, and give an ample 
supply of steam at 160lb. working pressure. This boat 
was fitted up with 75 lights, driven by Holmes’s coupled 
plant, fitted with automatic expansion governor, the speed 
being about 330 revolutions per minute. On the trial it 
was found impossible to detect any difference in voltage, 
even when suddenly switching off three-quarters of the 


load. Messrs. Holmes are now lighting the “Rosina 
Mendl ” for the same owners. 

* Tasmania."—This is an express steel screw passenger 
steamer, built by Messrs. C. S. Swan and Hunter, Wallsend, 


to the order of Messrs. Huddart, Parker, and Co., Limited, 
of Melbourne and Sydney, and intended to augment their 
already large fleet in Australasia. The vessel is about 
300ft. long, and is fitted with very powerful machinery b 
the Wallsend Slipway and Engineering Company, Limited, 
Wallsend. Handsome accommodation is provided for over 
200 passengers, complete with folding iron berths, folding 
lavatories, marble baths with hot, cold, fresh, and salt-water 
service laid throughout. The saloon, which is the full 
width of the ship, is very handsomely fitted, and over the 
dining-saloon is a grand music-saloon. In a house forward 
is the smoke-room, with walls of marble, and the floor of 
this room, saloon, and all berths is laid with encaustic tiles. 
Electric bells are fitted throughout, and no expense has 
been spared to make the passenger accommodation as 
luxurious and comfortable as possible. This ship sailed on 
June 5, and was fitted with 170 16-c.p. lamps. It had two 
coupled plants, each consisting of a vertical double-acting 
engine, cylinders 72in.diameter by 6in. stroke, at about 250 
revolutions per minute, fitted with open-type automatic 
expansion governors. The dynamos are of the Castle type, 
slow-speed, 13in. armatures, giving 110 amperes at 60 
volts. All fittings in the first-class accommodation are of 
white metal, silver plated. The wiring is on the single- 
wire system. Exposed wires are all protected by galvanised 
iron wire sheathing. 

In ships Mesers, J. H. Holmes and Co. never use wires 
having an insulation resistance of less than 2,000 megohms 
per mile. All the ships are wired on the deck distribution 
system. A main switchboard is placed in the engine-room, 
from which mains are taken to suitable distribution centres 
and connected to an auxiliary switchboard, from which 
branches are taken to the various groups of lights, each 
branch being limited to 10 lights. All exposed fittings are 
damptight and mechanically protected from injury. All 
flexible cables are protected i a galvanised iron sheath. 
Their ship installations give great satisfaction, and they are 
now fitting up two similar ships to the Tasmania,” for the 
same owners, with electric light and bells. In addition to 
those mentioned, this energetic firm are at present engaged 


on boats in Glasgow, Edinburgh, mE Sunderland, 
Cardiff, Belfast, and other porte, and they have besides 
severallarge land installations in hand, of which we hope 
to give particulars shortly. 


BRILLIE ELECTRICITY RECORDING WATTMETER. 


We have this week had the opportunity of inspecting a 
specimen of the Brillié meter, now being tested by the 
Board of Trade. This meter has been brought over and 
introduced in England by M. G. P. Roux, who informs us 
that there are already over 1,000 of these meters in use in 
France. These have been working for more than a year, 
the principal users being the Continental Edison Company, 
who have 500; the Société pour l'Eclairage et le ns- 
port de la Force, 200; and the French Ferranti [Company, 
the Popp Company, and others have together over 
400 Brillié meters. These figures will serve to show 
the importance accorded to this meter in France, and 
electrical engineers will be interested in having a detailed 
description, with illustrations, of the instrument. 

One of the principal objections urged against the pre- 
sent type of electricity meters is their want of sensitiveness 
at small currents. M. Brillié in his new meter, as will be 
seen, has surmounted this difficulty in an ingenious manner. 
His meter belongs to the category of motor meters, but, in 
contradistinction to all the other motor meters brought 
forward up to the present time, this instrument has not to 
conquer the difficulty of friction, which in this class of 
meter js a constant source of error. 

The Brillié meter comprises the following essential parts : 
1. The electro-dynamometer, B I, of which the coil, B, iz 
carried by an axle, A, to which is suspended, by means of 
stems, F, an annular disc of copper, D. This disc, D, 
therefore forms one with the coil, B, of the dynamometer, 
and turns with it. The axle, A, of the bobbin is itself sus- 
pended by a wire thin enough to make its torsion negli- 
gible in comparison to the strength of the dynamometer. 

ts displacement is, moreover, only through a few degrees. 
2. A collection of small permanent magnets carried on an 
axle, C, placed in the same axis as A. These magnets are 
arranged so as to form a magnetic field traversing the disc, 
D. The axle, C, carrying these magnets can be rotated at 
various speeds by means of a motor, M. The direction of 
rotation of the axle C and the direction of the displace- 
ment of the coil, B, under the influence of the current to be 
measured, are opposite; these directions are indicated by 
arrows in the figure. 

The action of the meter is as follows: If the axle, C, of 
the magnets is ratated, the displacement of the magnetic 
field will cause local currents to be generated in the copper 
disc, D ; these currents exercise a resisting couple upon C, 
and, as reaction, a motor couple on A. These couples are 
therefore equal between themselves, and exactly proportional 
to the speed of rotation of C. In a word, the disc, D, 
tends to be drawn round by the rotation of C with an effort 
proportional to the speed of this axle. As the effort, in 
the opposite direction, exercised by the electro-dynamo- 
meter is proportional to the strength of the current, if we 
regulate by any convenient means the speed of C so as to 
maintain the axle, A, constantly in equilibrium, then the 
speed of C will be always proportional to the strength of 
the current passing through B I, and it will suffice to count 
the revolutions made by C to know the energy expended 
in the time given. 

The speed of the axle C is regulated automatically by 
the movement of the axle A, which, in principle, makes 
and breaks, as it oscillates, the contacts in the circuit of the 
small electric motor, M. This simple contact is replaced in 
pace by a small special regulating rheostat, R, which regu- 
ates the speed of the motor by varying the current and not 
by breaking the circuit, at any rate until a considerable 
resistance without self-induction has been thrown in; 
sparking is therefore practically obviated. 

The meter may be considered as composed of a powerful 
motor, M, furnished with an oxtremely sensitive speed regu 
lator, formed by the magnetic pull of D, balanced against the 
action of the electro-dynamometer, BI; this speed governor 
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regulating the speed automatically as explained above, by 
ap REEL it always proportional to the current passing 
in BI. 

The starting of the meter takes place, therefore, as soon 
as the axle A is moved, the effort exercised by the motor, 
M, being independent of the effort exercised by BI, and 


Brillie Meter—Showing Works. 


depending for any given difference of potential only upon 
the position of the regulating rheostat. 

Allthe causes of error existing in similar instruments 
due to counter E.M.F., to friction of brushes, of pivota, of 
the air, etc., have no influence upon the exactitude of the 
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Brillie Meter—Section. 


Brillié meter. These passive resistances are, in fact, over- 
come by the motor, M, without modifying the speed it 
should have at any given moment, any more than the load, 
for instance, on a steam engine fitted with a good governor 
influences its speed. 

We have seen that the electrical measuring instrument 
is an electro-d]ynamometer. This form of measuring 
instrument is one which allows the current to be best utilised 
to produce the greatest effect, all the turns of wire being 


certainly for 0:05 ampere. 
for 2,000 amperes starts at two amperes, or one-thousandth 


in the position of maximum action, and the coil may be 
wound with many turns of wire. It follows that the meter 
consumes very little current in action. The resistance of 
the fine-wire coil being 10,000 ohms for a 100-volt meter, 
the consumption of current is one watt. As an example of 
sensitiveness of the Brillié meter, a 10-ampere meter starts 
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Brillie Meter—Plan. 


A meter recently constructed 


of ita total capacity. 
This meter is equally good for alternate as for continuous 


currents. 
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Fig. 2 


Brillie Meter—End View. 


In examining the Brillié meter, it seems at first sight a 
little complicated, but the problem itself of measuring and 
recording electrical energy is not a simple one, and the 
instrument which thoroughly solves the problem must 
necessarily be somewhat complicated, or else defective in 
action. 

The experience obtained with over 1,000 of these meters 
now in use shows that in spite of its complicated appear- 
ance the Brillié meter gives most excellent practical resulta. 
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TRACTION. 


It is somewhat disappointing to know that so very 
little has been done in traction work on this side. 
It seems that, so far as pluck and go are concerned, 
this country is practically played out. Not only 
have the Americans caught on so far as traction 
work is concerned—and the greater part of what we 
know about it is due to their experience—but they 
are continually pushing ahead in new ventures and 
suggestions. This will be seen from the exceedingly 
interesting paper of Mr. H. Ward Leonard, which 
we are enabled to give by the courtesy of Mr. Hammer, 
who handed us an advance proof. The author of this 
paper points out that in traction work “the best re- 
sults as regards economy and regulation are obtained 
when the electric energy utilised has & voltage 
varying directly as the speed, and a current varying 
directly as the torque," and he claims that his new 
system fulfils these conditions. We may leave our 
readers to digest Mr. Leonard's system, which is not 
difficult to understand, although no diagrams are 
given with the paper. Our purpose is not merely to 
point out that the Americans are taking the lead of 
us, but to urge those who have charge of the design 
of central stations, and especially when these stations 
are in the hands of the local authorities, to examine 
into the possibility of using these as power stations for 
the tramway work. Bradford set the local authori- 
ties & good example in thoroughly testing the possi- 
bilities of electric lighting even whilst owning the 
gas works. It may be also that Bradford will do 
much more. It is testing the value of electric energy 
for tramway work, and the current is provided from 
the central station. Assume that, as is usual, the 
central station apparatus is fully loaded only two 
hours out of the twenty-four. Of course with accu- 
mulators it may always be worked at full load—but 
for the moment put the accumulators away. To get 
& constant full load you must supply current 
for something other than lighting, and at present 
the only other direction is for power. The use of 
horse power for traction work is cruelty to animals” 
and adisgrace to civilisation. Electricity or some- 
thing must take the place of horses, and there seems 
to be no real reason why central stations should not 
supply current for traction purposes generally. The 
fact of the matter is that should electricity become 
general for light and for power purposes, the current 
for both must be supplied from the same central 
Station, otherwise we shall have two authorities, it 
may be two companies, or a company on the one 
hand and a local authority on the other, wanting to 
lay mains along the streets. This is a course 
which would tend to spoil the tempers of every- 
body, and the extra cost would be objectionable. 
When a trench is opened along a street the cost of 
putting in the power circuit is very little more than the 
cost of the conductor, but if separate trenches have 
to be opened, one for the light and one for the 
power circuit, it 1s easily seen that capital is saddled 
with an unnecessary amount. It must come to pass, 
then, if electricity is used, that the power be pur- 
chased from the central station. These views 
ought to be fully considered before complications 
arise and legal and parliamentary action is com- 


THE ELECTRICAL ENGINEER, JUNE 17, 1892. 


589 


menced. Suggestions to consider these questions 
in early days are always pooh-poohed. We are 
told to wait till the difficulties are upon us, and 
that publishing forebodings is opposed to the welfare 
of the industry. The fact is that the hindrance to 
progress comes from the very men who are averse 
to take time by the forelock. They refuse to look 
ahead and make arrangements to prevent future 
difficulties, but when the troubles arise are found 
busily whining and snarling at what they term the 
idiocy of legal restrictions. We are again told that 
if provision has to be made for power work, the 
initial cost of installation will be much heavier, and 
will frighten investors and local authorities. This is 
sheer nonsense. The only question is, can electrical 
energy be sold. If there is a demand for it, the initial 
extra cost is not worth consideration. As yet no 
systematic attempt has been made to endeavour to 
supply any demand that might be obtained. A little 
motor put in here and there presents no difficulty so 
far as its supply is concerned: it is only when pro- 
vision has to be made to supply a comparatively 
large demand that a special power circuit is required; 
but it is just this large demand that is required to 
put a continuous full load on the machinery, and it is 
this continuous full load that commercial operations 
requires. Summed up, our text is this: The 
Americans have shown the practicability of elec- 
tricity for traction work. Such use must ultimately 
come here. The supply will be from central stations, 
and in the design of these, provisions should be made 
for the probable demand. Conflicting interests will 
not be allowed full liberty to act on the roads and 
streets, and it is better to be ready with rules and 
regulations beforehand, rather than wait till the 
work 1s to be carried out. 


CORRESPONDENCE. 


‘t One man's word is no man's word, 
Justice needs that both be heard." 


ELECTRIC LOCOMOTIVES. 


SiR,— In your issue of June 3 you were good enough 
to publish a correction of a passage in the new edition of 
my “ Dynamo-Electric Machinery.” I desire to supplement 
this by saying that the statement that the electric loco- 
motives supplied by Messrs. Mather and Platt, Limited, 
for working the City and South London Railway “ are 
now being replaced " by others, is not only technically in- 
accurate, but altogether incorrect, and to express my regret 
that inconvenience and annoyance should have been caused 
to Messrs. Mather and Platt by such a statement. I now 
learn from Messrs. Mather and Platt that the rolling-stock 
of the electric railway is about to be iucreased by the 
addition of another locomotive, which is being conatructed 
by them.—Yours, etc., 


June 14th, 1892. SILVANUS P. THOMPSON. 


DUNDEE ELECTRIC LIGHTING. 


The following tenders have been accepted : 


Engines— Willans and Robinson, Limited. £3,500 0 0 
Dynamos—Siemens Bros. and Co., Limited .. ........... 
Accumulators—The Electrical Power Storage Company, 
DAM Od su iis ———————— — 

Feeders—Callender Bitumen, etc., Company, 

Mains Limited .. ...... TEAM 

Distribution—India Rubber, Gutta Percha, and 
Telegraph Works Company, Limited ........ 


2505 0 0 
. 4445 0 0 


METERS FOR RECORDING THE CONSUMPTION 
OF ELECTRICAL ENERGY.* 
BY CHARLES HENRY WORDINGHAM, A.K.C., STUD.INST.C.E. 
(Continued from page 562.) 


The beautiful simplicity of the Ferranti-Wright meters, 
which have practically nothing to get out of order, has 
made them a most valuable acquisition, and they are 
almost exclusively used by the London Electric Supply 
Corporation for installations up to 40 co rane They have 
proved to be reliable, and give practically no trouble as 
regards repairs; they are, moreover, light, compact, and 
easy to instal. 

n the latest form of these meters it has been found 
possible, by great care in manufacture, to so diminish the 
friction as to render the shunt winding unnecessary. The 
field magnets consist of two vertical limbs with horizontal 
curved horns embracing the armature ; the horns are made 
movable, so that their distance from the armature can be 
varied, and the instruments adjusted to have the same 
constant. They are then rendered direct-reading by pro- 
portioning the gearing. The meters are double-sealing,” 
and the plate protecting the terminals covers also a small 
screw that admits of the armature and spindle being raised 
from the jewel during transit, without interfering with the 
local authority's seal A minor point of difference from 
the older type is the substitution of aluminium for mica 


fans. The following is a test : 
TEST oF 10-AMPERE f" ERRANTI-WRIGHT METER.—UNSHUNTED. 
Meter started with 0:4 ampere. 

Current in Revolutions , Current in Revolutions 
amperes per B.T.U. | amperes. per B.T.U. 
100 240 dU uote sedes 240 
9 A 238 2 uus scitis 238 
o eros 242 LO ouseecsa ecu 224 
C 247 | ÜR- niea 209 
SPY 240 99ö etic 193 
DO nucis 238 OF: A 198 

S 243 


The unshunted form of this meter is very suitable for 
recording the quantity sent out through the high- tension 
mains of a central station, and it has been applied to this 
purpose. 

Shallenberger Meter.—Like the last, this is an alternate- 
current motor. In consists of two coils with their axes set 
at an angle of 45deg. to one another, both surrounding a 
horizontal iron disc, free to revolve on a vertical axis; the 
plane of the disc is at right angles to the planes of the 
coils. One of these coils carries the current to be measured, 
the other is simply closed on itself. The current in the 


| former induces in the latter a current which is a quarter of 


a period behind itself, and the effect of this is that the 
induced current, reversing as it does with the inducing 
current, attracts the poles successively set up by the latter, 
80 producing continuous rotation. The motion is retarded 
by aluminium fans. The following is a test of a 100-ampere 
meter : 
Test oF 100-AMPERE SHALLENBERGER METER. 
Meter started with 3:5 amperes. 


Current in 58 Current in ee 
amperes r B. amperes. .T.U. 
(je E P 130 "ANNE P Iss 
ll! Moe 19:8 335353³ͤ 6 13°1 
IS usmod 13:1 9 13°4 
NR terret 13:3 SSG 13°3 
J 13°3 yj n 13:3 
80^ S seio 13:0 B 13°3 
„ 133Zs70é. 80 13°1 
0 ³·’—w 2 13°3 88 oie 13:1 
130 13°3 SGG 12˙5 


It will be observed that the constant is remarkably good, 
but the starting power is distinctly poor. A test of a 
smaller size is appended : 

Test OF 10-AMPERE SHALLENBERGER METER. 


Meter started with 0:4 ampere. 

Current in Revolutions | Current in Revolutions 

amperes. per B. T.U. | amperes. per B.T. 
o ics 17:9 D8 oeiee 18:1 
TO seuls S 1777 TO «uu icis 18:6 
PO sao ccce Gaus 18:5 FF 17°9 
FFF 18:0 G 17:5 
3393 ——öũ 18:0 10000; 17:6 
rv: pe 17:9 


* From the T'ransactions of the Institution of Civil Engineers. 
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Although the above results are given in the form of a 
constant, the meters are direct reading, the adjustment to 
identical constants being effected by altering the angle 
between the planes of the closed and inducing coils. The 
latest form is arranged to be double-sealing." This meter 
is very largely used in America by the Westinghouse Com- 
pany, and in London by the Metropolitan Electric Supply 
Company. The London Electric Supply Corporation 3d 
also a few in use, with satisfactory results. 

Slattery Meter.—This depends on the same principle as 
the Shallenberger, but differs from it in having a light 
copper cylinder in place of the iron disc, and in the way in 
which the motion of the revolving cylinder is retarded. 
Each vane consists of two quadrants of a circle, A BC, 
A DC (see Fig. 5 the lower being pivoted about the centre, 
A; it has attached to it an arm, E, weighed at F. When the 
speed increases the weight flies out and raises the quadrant 
A C D, which slides behind A B C, thus reducing the surface 
exposed to the air resistance. This is a different way of 
accomplishing the result obtained in the Ferranti-Wright 
meter by slitting the fans. 

CLass 2. 

Hopkinson Meter.—One of the earliest practical forms in 
this class is that invented by Dr. J. Hopkinson, M.I.C.E., 
and, probably, if the present demand had existed at the 
time at which it was brought out, it would have received 
considerable development. This meter is shown diagram- 
matically in Fig. 6. A high-resistance motor, A, is placed 
us a shunt across the lamp heads, and is so arranged that 
when excited it causes a pair of governor balls, B B, to 
rotate; the centrifugal force of these tends to raise an iron 


core, C, which is attracted downwards by the main current 
assing through the solenoid, D. The core carries a contact, 

which makes and breaks the motor circuit, and is so 
adjusted that when no current flows through the solenoid 
the circuit is broken. Directly a lamp is turned on, the 
core is attracted downwards and the motor revolves, in- 
creasing its speed untilthe governor balls cause ite circuit 
to be broken. Now the centrifugal force is proportional 
to the square of the speed, and the attraction of the 
solenoid for the core is, within certain limits, proportional 
to the square of the current, hence these two forces will 
exactly balance, and the motor will revolve with a speed 


proportional to the current ; for if it rises above the proper | 


speed, its circuit is broken and the speed falls, and if it 
falls below its right value, its circuit is made and its speed 
increases. The number of revolutions are recorded by a 
pire of counting wheels driven by a worm from the motor 
spindle. 

Frager Meter.—This is, perhaps, the most successful of 
this class of meter, It is an improvement on an earlier 
form known as the Caudray, and consists essentially of the 
combination of an ammeter or wattmeter, a clock and an 
integrating device connected to a system of counting 
wheels. The meter is adapted to either alternating or con- 
tinuous currents—the wattmeter being always used in the 
former case. Its latest form may be thus described: The 
movable coil of the wattmeter is of German silver wire 
wound on a wooden bobbin, a noticeable point being that, 
contrary to the practice of most makers, the whole of the 
shunt circuit is wound inductively and is movable, instead 
of only a comparatively small portion being so wound and 
the rest of the circuit formed of a non-inductive extra 
resistance. The coil is suspended by a wire of phosphor 
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bronze, and carries a long lever, formed of aluminium in 
the larger sizes and of brass in the smaller, balanced with a 
brass counterpoise so as to hang horizontally. The end of 
this lever is furnished on its under side with a wedge- 
shaped piece of steel and hangs over a horizontal 
cam or snail, shown in Fig. 7, which is kept in slow 
rotation by means of a ratchet wheel worked by a pawl 
from a balance wheel, maintained in oscillation by a shunt 
current. The snail is carried by a cradle, hinged at AB 
(Fig. T) and pressed upwards by a spring. Rigidly 
attached to the spindle carrying the snail-cradle, and run- 
ning along the straight edge of the snail and projecting 
beyond it, is a piece of steel, C D, bevelled on its edge, 
which is circular, having the suspension wire for centre. 
As the spindle rotates, this bevelled edge comes in contact 
with the steel wedge on the lever, and causes the latter to 
rise and to jam against a brass sector placed over it. If no 
current passes through the main coil of the wattmeter, the 
lever stands at zero, and, as rotation proceeds, it simply 
drops off the piece C D. If, however, the lever is deflected 
when the engagement takes place, the lever drops on to 
the snail, depresses it, and causes a pawl, E, which it carries 
to engage with a ratchet wheel, which ratchet wheel drives 
a counting train. Rotation goes on, and, as long as the 
lever remains on the snail, it is locked, and the counting 
wheels continue to register. As soon as the lever reaches 
the round edge of the snail it drops off, the snail rises, and 
the pawl ceases to drive the counting train. Now, an 
inspection of the snail wil show that its shape is such 
that the greater the deflection of the lever at the 
instant of its engagement, the longer it remains on the 
snail, and that it must drop off once every revolution. 
The action of the instrument is, therefore this: at equal 
intervals of time, this interval being the time taken by 


Fia. 9. 


Fic. 8, 


one complete revolution of the snail (200, 300, or 400 
seconds, according to the size of the meter) the lever is 
locked in the position which it happens to occupy at the 
instant, remains on the snail for a time proportional to its 
deflection, and then quits it, having caused a certain 
amount to be registered on the dials. Now, this amount is 
that which would have been used in the time occupied by 
one revolution of the snail, if the current had retained the 
value it had when the lever engaged. If the current 
changes, no account is taken of the alteration until the next 
time the lever engages, when the current is again assumed 
to remain constant during one revolution. What the 
instrument does, then, is to take a reading of the watt- 
meter so many times an hour, to moy each reading by 
the time of one revolution, and to add all these successive 
products together on the dials. 

The following are details of the several parts : The 
balance wheel is furnished with a flat chronometer spring, 
and consists of a nearly complete circle, formed of two pieces 
of soft iron, A A (Fig. 9), united by a brass piece, B. A short 
solenoid, C, excited by a shunt current, is so placed that 
when the wheel is at rest the soft iron cores are unsym- 
metrically placed. At the top of the spindle carrying 
this wheel is the contact-making device shown in Fig. 10. 
Two little steel plates, one above the other, shaped as 
shown, are mounted loose on the spindle ; the top one has 
a V-shaped slot, A, in which works a pin, B, attached to 
the spindle, C, from which it derives an oscillating motion; 
the lower plate has a much wider V-shaped groove, shown 
dotted, and in this works a pin projecting downwards from 
the upper plate. Each plate has a depression, shown at D, 
and a euis odes, E, fixed to a spring, F, one end of which 
can make contact with a contact screw, G, bears against 
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the plates. When the depressions in the two plates are 
opposite the knife-edge it drops in, and contact is made at 
G, completing the circuit through the solenoid. If the 
amplitude of vibration is small, the depressions in the two 
plates correspond ; but if it becomes large, the lower plate 
is carried round by the upper one, and left so that it 
prevents the knife-edge from falling. When the amplitude 
diminishes, contact is again made and a fresh impulse given. 

The counting gear is connected to the suail-spindle by 
means of a pair of bevel wheels, and by adjusting the 
number of teeth in them, the meters are made to indicate 
the Board of Trade units on the dials, however much the 
constants of the wattmeter may vary. 

This meter is certainly ingenious, but evidently highly 
complicated. When carefully adjusted and protected from 
vibration, it is capable of giving accurate results with a 
steady current ; but under the conditions of actual practice 
it labours under disadvantages, among which may be men- 
tioned : (1) The necessity for careful levelling and adjust- 
ing in situ, thus making it uncertain whether the test made 
before it is sent out will apply when it is installed in the 
consumer's house. (2) So many working parts are liable 
to get out of order. (3) In cases where the amount of 
light used is constantly varying at short intervals of time, 
as in a theatre, indications far from the truth may be given. 
Small variations in current, due to unsteady running, will 
cause the lever to oscillate, and it may therefore become 
locked at the wrong point. 

Richard Frères Meter.—Like the Frager, this in an inter- 
mittent watt-hour meter; but it has this important advan. 
tage—its readings are separated by intervals of only 15 
seconds. It comprises a clock, wound electrically four 
times a minute, a wattmeter, and a train of counting 
wheels. The following cycle of operations is gone through 
every 15 seconds. Ata given instant a shunt circuit is 
made through an electromagnet, the armature of which is 


Fic. 10. 


attracted and winds the clock, the circuit being imme- 
diately broken again. After 10 seconds another shunt 
circuit is closed, causing a current to flow through the 
movable fine wire coil of the wattmeter and through an 
electromagnet actuating a friction clutch. This clutch, 
under normal conditions, mechanically connects the movable 
coil with the counting train, but when pulled back it allows 
the coil to move without affecting the train. When the 
contact is made the clutch moves first, its moment of 
inertia being much less than that of the wattmeter; the 
coil then deflects, a dash-pot steadying it quickly; the 
current flows for five seconds and is then interrupted, the 
clutch flies back by means of a spring, and the wattmeter 
returns to zero, carrying with it the first wheel of the train 
through an angle corresponding to its deflection. The 
clock-winding contact is again made, and the same series of 
operations gone through as before. 

This meter is in use in France, but has only recently 
been introduced into England ; it is at present only used 
for continuous currents, but will doubtless soon be applied 
to alternating currents also. The author has had no experi- 
ence of the meter, but the number of contacts and the 
complication of its parts will probably be found serious 
drawbacks.* 

CLASS 3. 


The majority of the meters in this class are founded on 
Prof. Ayrton's ergmeter, which consisted of two clocks 
regulated to keep exactly the same time. One of these had 
a magnet in the place of a bob at the end of the pendulum, 
and beneath it was placed a coil carrying the current to be 

* This instrument, must not be confounded with the Richard 


Fréres recording ammeter, which is a very satisfactory piece of 
apparatus for a different purpose, and hardly comes within the 


scope of this paper. 


measured ; the magnet being attracted by the coil when 
the current flowed through it, the pendulum was accele- 
rated, and the clock gained. The difference in time of 
the two clocks was thus a measure of the quantity of elec- 
tricity that had passed. There have been numerous 
improvements on the original idea, the chief beiny 
embodied in the Aron and Oulton-Edmundson meters. 

Aron Meter.—In this the two clocks are enclosed in one 
case, and their wheel-trains are connected to a differential 
gear, consisting of two bevel wheels, one driven by each 
clock. Between these, and gearing into both, is a bevel 
wheel free to revolve at one end of a spindle, the other 
end of which carries a counterpoise; to the middle point 
of this spindle, and at right angles to it, is rigidly fixed a 
second spindle connected to a counting train. If the large 
bevel koali both revolve at the same speed, the inter- 
mediate wheel simply revolves on its axis; but if one goes 
faster than the other, the intermediate wheel, in addition 
to revolving, rolls on the large wheels by an amount 
depending on their difference in speed, and in so doing 
twists the counting spindle. 

This meter is made in two forms—viz., (1) that just 
described in which the pendulum carries a magnet: this is 
adapted to measure continuous currents only, and is a 
current integrator ; (2) that in which the magnet is replaced 
by a fine wire coil oscillating inside a solenoid: this is 
adapted to either continuous or alternate currents, and is a 
watt-hour integrator. The former is in very extensive use, 
and all employing it speak highly of its performance. It is 
open to the objection already referred to in connection with 
the Frager meter, that it has to be adjusted in situ, for it is 
a fact well known to clockmakers that a clock once shifted 
always requires regulating, no matter how carefully it may 
have been moved. The permanent magnet is liable to change, 
and it is found necessary to redetermine the constant of a 
meter that has been in a house where a short circuit has 
occurred, the magnet being weakened by the excessive cur- 
rent. The clocks have to be wound up at least once a month, 
and if one of them by any mishap should stop, the whole 
record is destroyed. It is the practice in some central 
stations to synchronise the meters every three months; it 
is then found that about half are slow and half fast, but 
the error is not serious. An evidence of accuracy is afforded 
by a meter at the station agreeing with the sum of the 
readings of the consumer’s meters within, it is stated, a 
small percentage.* 

The second form is seldom used except for alternating 
currents, and with these it is extremely difficult to get an 
accurate test in the lower part of the scale, on account of 
the great length of time required in order to get a reading 
and the necessity for having the pressure and current 
observed during the whole run, since it cannot be relied on 
to remain steady, as in the case of continuous current where 
cells can be used. The following is a test of the higher 
part of the scale of this type: 

TEst OF 200-AMPERE ALTERNATE-CURRENT ARON METER, 


Current Pressure Board of Trade 
in amperes. in volts units per division. 

A MP MOO! ictu AA 1 071 
1902 x35 siuio re EuRA EO RTI. ö; ⅛ sve ccas cae 1:081 
I80 0 MET (// AAA 1:075 
IlO uic ( Es i) MC 1:101 
1807 uu —öUᷣ—ʃ 00; ⁵⁵—8 1:063 
1900. io AA EE ATI I/ oðwmV ex CEPR Eos 1:068 
I/ A ( A cat cis sss 1:065 
1390 0- iic inert d CCC Vas iab: 1:066 
120:0 DP 100. oca A yas 1:070 
11909ͤ·f o nsista I eere ed cds 1:055 
100 ol --- 100: Side Q 1:057 
OOS: uie y ER 100 i dn vadis 1:056 
8000 AA 100 sescs ee 8 1:102 
00000 aesss . at vcr iae 1'083 
/ omn o eei 1:068 


The meters are now made direct-reading, and are pro- 
vided with an attachment for keeping the clocks in syn- 
chronism when no current is on, the difficulty in ensuring 
this being the chief objection to the meter. It is extremely 


* Since this paper was read, the author has been favoured by 
Mr. J. H. Tonge, Stud.Inst.C. E., with the following test of a 100. 
ampere continuous-current Aron meter. The instrument read 
4 per cent. low with 100 amperes, with 50 amperes, and with 20 
amperes, and 10 per cent. low with one ampere, In 48 hours the 
difference in time between the two pendulums was one complete 


period. 
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simple, consisting merely of a light, very slack thread join- 
ing the two pendulums and having a small weight hung at 
its middle point. It effects its object perfectly, but it 
would appear probable that the constant at low readings 
would be altered. The author has not yet tried whether 
this is the case or not. 


(To be continued. ) 


SOME POINTS CONNECTED WITH THE ELECTRO- 
MOTIVE FORCE OF SECONDARY BATTERIES.* 
BY J. H. GLADSTONE, PH.D., AND W. HIBBERT, F. I. c. 


Last month we communicated a paper to the Institute of 
Electrical Engineers On the Cause of the Changes of 
Electromotive Force in Secondary Batteries,” which gave 
rise to a certain amount of discussion. Since then we have 
received a paper by M. Darrieus entitled, “Essai de théorie 
chimique sur les accumulateurs Electriques au plomb," 
which was read before the Société Internationale des Elec- 
triciens on May 4. Iu it he agrees with Prof. Armstrong 
and Mr. Robertson in attributing the large initial E. M. F. 
to persulphuric acid; and he opposes what he terms the most 
generally admitted theory of the production of sulphate 
during discharge, so far as the positive plate is concerned. 

In our recent paper we had assumed the truth of the 
view put forth by Messrs. Gladstone and Tribe in 1882, 
that in discharge sulphate of lead is the ultimate product 


on both plates," and on discharging again “this lead | 


sulphate is oxidated on the one plate and reduced on the 
other." This conclusion was not received at first without 
powerful opposition ; but it has won its way to general 
acceptance among workers on the subject. Among these 
may be specially mentioned Prof. Frankland, Mr. Swinburne, 
M. Reyuier, 
and his coll es, and Mr. G. H. Robertson. 

We can only attribute the finding by M. Darrieus of a 
large amount of oxide of lead mixed with sulphate on the 
positive plate to the fact of the difficulties of analysis, as 
it is hard to imagine that oxide of lead could remain a: 
such when surrounded by sulphuric acid. 

The reaction which takes place in discharging was ex- 
pressed in our recent paper by the general equation 
PbO, + H,SO,...H,80, + Pb = PbSO, + H,O...H,O + PbSO, 
and the reaction that takes place on charging was expressed 
by the same equation reversed. It is to be understood 
that these equations represent the initial and the ultimate 
products, and take no note of any intermediate reaction. 
There have been numerous theories in regard to such inter- 
mediate changes, but on these we must be held at present 
to express no opinion. 

It is evident that if the reaction consists in the alternate 
formation and reduction of PbSO, there must be great 
changes in the strength of the sulphuric acid within the 
pores of each pee How these changes must be affected, 
not only the electrolytic reation, but by the influence of 
gravitation and of diffusion, by electrical transference, by 
local action, etc., is traced out in our paper. At the same 


time, continuing the experiments which were communicated | 


to this society in 1890, we have not merely satisfied our- 
selves more fully that a change of strength of acid 
against the working surfaces of the plates results in a 
change of E.M.F., but we have determined the amount 
quantitatively for all strengths of acid, from a mere trace 
to 99 per cent. 

We show that the changes of E.M.F. in charge and dis- 
charge coincide fairly well with the changes of strength of 
acid deduced à priori. For this purpose we employed the 
determinations lately published by Prof. Ayrton and his 
colleagues, believing them to be the best. Our conclusion 
is “that the changes of E.M.F. in a secondary battery 
depend on the strength of the acid that is against the 
working surfaces of the plates.” 

The only serious opponents of our views, so far as we 
know, are Messrs. Armstrong and Robertson. They have 
attributed the changes of E. M. F. to the peraulphuric acid 
and hydrogen dioxide which are produced during the 
change. The experimental grounds of this conclusion are 


* Paper read before the Physical Society, 


essrs. Kohlrausch and Heine, Prof. Ayrton 


not yet fully published, but we are able to refer to their 
remarks in the discussion of our paper, as printed in the 
Electrician of last Saturday. They commence by substi- 
tuting for our general equation a complicated and unsym- 
metrical one, which at best can only be one form of it, and 
cannot represent those of our experiments that, were made 
with the strongest sulphuric acid. Their subsequent 
remarks are addressed mainly to the supposed contamina- 
tion of our sulphuric acid with the soluble peroxides, 
and to the probability of H,SO, itself taking part in 
the reaction. Now, as to the first objection : 

Supposing that our plates in the first instance were not 
washed perfectly clean, there can be no reason why the 
trace of peroxide should always vary in amount with the 
strength of the fresh sulphuric acid in which the plates are 
dipped. As to the second objection, we have not, as supposed, 
speculated on hydrates of sulphuric acid in solution, and 
have expressly stated that we “content ourselves at present 
with pointing out that the liquid in the secondary cell is a 
mixture, or a chemical compound, of two different liquids, 
sulphuric acid (H,SO,) and water, in varying proportions,” 

The most tangible criticiem is directed not against our 
main experiments and argument, which are untouched, but 
against one of our confirmatory experimente. Messrs. 
Armstrong and Robertson say, Two series of experiments 
were described by the authors, in which the E.M.F. deve- 
loped, on the one hand, between two lead plates, and, on 
the other, between two peroxide plates in acids of different 
strengths was measured. They appeared to regard these 
results as very important, as they went so far as to draw 
conclusions from a curve obtained by integrating the two 
sets of observations.” They might have added that this 
curve coincides both in shape and magnitude with that pre- 
viously determined, when a Pb and PbO, plate were placed 
together in different strengths of acid. They attribute the 
results obtained with the two peroxide plates to the lead 
supports because “ local action would set in and be at a 
maximum in the stronger acid, and therefore the lead plate 
of this couple would be more protected, and the apport 
opposite would be more active against the peroxide ot this 
plate.” The explanation is ingenious, and we might wel- 
come it, since it presupposes the truth of our own con- 
clusion, that with a stronger sulphuric acid there is greater 
electrolytic action. It is, indeed, not impossible that the 
lead support may in some cases have a small influence on 
the result, but it is inconceivable that such large and 
uniform differences and such close coincidences as those 
shown in our paper could be due to the accidental operations 
of local action. In this connection they claim support 
fromanexperimentof ours with a plate dried at 100 per cent., 


| but a reference to Table 5 will show that in that experi- 
| ment of ours we obtained, not the highest, but really the 


lowest readings. 

In order to show that the increase of E. M. F. does not 
depend upon the presence or absence of persulphuric acid, 
we have within the last few days instituted the following 
two additional experiments: 1. A Pb plate and a PbO, 
plate, perfectly free from dissolved oxides, were placed in 
pure sulphuric acid of 12 per cent. strength, a porous dia- 
phragm bong between the two. The E. M. F. was 1:945. Into 
the acid surrounding the PbO, plate was placed 1 per cent. 
of persulphate of potassium ; the E. M.F. remained at 1:945. 
The lead plate was then brought into the same compartment. 
so that both were exposed to the influence of persulphuric 
acid. The E.M.F. was scarcely changed—viz., 1:934. 

2. A secondary battery was made with phosphoric acid 
instead of sulphuric acid. Observations were made with 
different strengths of this phosphoric acid, varying in 
specific gravity from 1:05 to 1:5. The E.M.F. increased 
with the strength of the acid ; and in the full range there 
was a difference of 0'176 volt. The theoretical variation 
calculated by Lord Kelvin's thermo-chemical law from the 
known beat of dilution would be about 0:170 volt. Of 
course, there was no persulphuric acid, and we cannot 
assume the presence of any higher acid oxide of phos- 
pu corresponding to it,as such a compound is not 

own. 

We have investigated the effect of charging and repose 
on the E. M. F. of a small accumulator with phosphoric acid 
as the electrolyte, and found the resulte quite analogous to 
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those obtained with sulphuric acid, as described in our 
paper read at this society in 1890, when we first announced 
our view that “the abnormal amount of E.M.F. is due to 
the inequality of acid strength, and its gradual disappear- 
ance to equalisation of strength produced by diffusion.” 


ON THE MEASUREMENT OF THE MAGNETIC 
PROPERTIES OF IRON.* 


BY THOMAS GRAY, B.SC., F. R. S. E. 


This paper gives the method of experiment and results 
obtained in some investigations on the time-rate of rise of 
current in a circuit having large electromagnetic inertia. 
The experiments were made on a circuit containing the 
coils of a large electromagnet having laminated cores and 
pole-pieces. The mean length of the iron circuit was about 
250 cm., and ite cross-section 320 sq. cm. The magnetising 
coil had 3,840 turns, when all joined iu series, and a 
resistance of 10:4 ohms. The coils were so arranged that 
they could be joined in à variety of ways so as to vary the 
resistance, inductive coefficient, etc., and also to allow the 
magnet to be used either as an open or a closed-circuit 
transformer. The E.M.F. used in the experiments was 
obtained from a storage battery, and the method of experi- 
ment was to trace the curve, giving the relation of current 
to time, on a chronograph sheet. 

One set of experiments shows the effect of varying the 
impressed E.M.F.on the time required for the current to 
attain any given percentage of its maximum strength. The 
results show that for any particular percentage there is 
always a particular E. M.F. which takes maximum time. 
Thus for the circuit under consideration, and with successive 
repetitions of the current in the same direction, it takes longer 
time for the current produced by an impressed E. M. F. of four 
volta toreach 95 per cent. of its maximum than it takes forthe 
current produced by either three or five volts to reach 95 per 
cent. of their maximum. The results show also that within 
considerable limits, the time required for the current to 
become uniform is on the whole nearly inversely propor- 
tional to the impressed E.M.F., and that for moderate 
values of the E.M.F. the time may be very great. When 
the E.M.F. was two volts, and the current sent in such a 
direction as to reverse the magnetism left in the magnet by 
a previous current of the same strength, the time required 
for the current to establish itself was over three minutes. 
The difference of time required for repetition and for 
reversal of previous magnetisation was also very marked 
when the iron circuit was closed. The results show that 
great errors may arise by the use of ballistic methods of 
experiment, especially when weak currents are used, and 
that for testing resistances of circuits containing electro- 
magnets a saving of time may be obtained by using a 
battery of considerable E.M.F. 

Another set of experiments gives the effect of successive 
reversals of the impressed E.M.F. at sufficient intervals 
apart to allow the magnetisation to be established in each 
direction before reversal began. In this set also the effect 
of cutting out the battery and leaving the magnet circuit 
closed is illustrated, showing that sevoral minutes may be 
required for the magnet to lose its magnetism by dissipa- 
tion of energy in the magnetising coil. The effect on these 
cycles of leaving an air space in the iron circuit is also 
illustrated. It is shown that a comparatively small air space 
nearly eliminates the residual magnetism and diminishes 
Sonéldarxbly the rate of variation of the coefficient of in- 
duction and the dissipation of energy in the magnet. 

Several cycles are shown for the magnet used as a trans- 
former with different loads on the secondary. The 
results give evidence that there is less energy dissipated 
in the iron the greater the load on the secondary of the 
transformer. 

Some experiments are also quoted which go to show that 
the dissipation of energy due to magnetic retentiveness 
(magnetic hysteresis) is simply proportional to the total 
induction produced when the measurements are made by 
kinetic methods. Reference is made to the recent experi- 
ments of Alexander Siemens and others which seem to 
confirm this view. 


* Paper read before the Royal Society. 
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ELECTRIC LIGHTING IN DUBLIN. 


The following are the total tenders received on the 10th 
ult., for the wiring of the civic buildings in Dublin. The 
work was divided into four sections, and contractors were 
asked to tender for each section separately, and for the lot: 


J. G. Statter and Goo... de 21.220 0 
Edmundson Limited (accepted) 1,298 15 
Fowler, Lancaster, and Co. ou. en 1,500 
T. Scott Südens Fe ka Oo o en dag 1,554 
Laing, Wharton, and Down................. sesos 1,644 


Rashleigh Phipps and Dawson . 
Croggon and Gl Aas 
Dd. , 
J. K. Fahie and Son 
Electrica! Engineering Company of Ireland 
Berry, Harrison, and Coo . 


T. 
o 
8989898888 
8808880888088 


EXPERIMENTS WITH ALTERNATE CURRENTS OF 
HIGH POTENTIAL AND HIGH FREQUENCY.* 


BY NIKOLA TESLA. 


(Continued from page 569.) 


When the highest vacuum obtainable with the pump had been 
reached, the potash bulb was usually wrapped with cotton which 
was sprinkled with ether so as to keep the potash at a very 
low temperature, then the reservoir R, was lowered, and 
upon reservoir R, being emptied the receiver, r, was quickly 
sealed up. When a new bulb was put on, the mercury was 
always raised above stop-cock Ci, which was closed, so as to 
always keep the mercury and both the reservoirs in fine 
condition, and the mercury was never withdrawn from R, 
except when the pump had reached the highest degree of ex- 
haustion. It is necessary to observe this rule if it is desired to 
use the apparatus to advantage. By means of this arrangement I 
was able to proceed very quickly, and when the apparatus was in 
perfect order it was possible to reach the phosphorescent stage in 
a small bulb in less than 15 minutes, which is certainly very quick 
work for & small laboratory arrangement requiring in abeut 
100lb. of mercury. With ordinary small bulbs the ratio of the 
capacity of the pump, receiver. and connections, and that of 
reservoir, R, was about 1 : 20, and the d of exhaustion reached 
were necessarily very high, though I am unable to make a precise 
and reliable statement how far the exhaustion was carried. 

What impresses the inveetigator most in the course of these 
experiences is the bebaviour of gases when subjected to great 
rapidly-alternating electroatatic stresses. But he must remain in 
doubt as to whether the effects observed are due wholly to the 
moleculea, or atoms, of the gas which chemical analysis discloses 
to us, or whether there enters into play another medium of a 

aseous nature, comprising atoms, or molecules, immersed in a 

uid pervading the space. Such a medium surely must exist, 
and I am convinced that, for instance, even if air were absent, the 
surface and neighbourhood of a body in space would be heated 
by rapidly alternating the potential of the body; but no such 
heating of the surface or neighbourhood could occur if all free 
atoms were removed and only a homogeneous, Tonpa a and 
elastic fluid—-such as ether is supposed to be—would remain, for 
then there would be no impacts, no collisions. In such a case, as 
far as the body itself is concerned, only frictional losses in the 
inside could occur. 

It is a striking fact that the discharge through a gas is 
established with ever-increasing freedom as the frequency of the 
impulses is augmented. It behaves in this respect quite con- 
trarily to a metallic conductor. In the latter the impedance 
enters prominently into play as the frequency is increased, but the 
gas acts much like a series of condensers would ; the facility with 
which the discharge through seem to depend on the rate of 
change of potential. If it act so, then in a vacuum tube even of 
great length, and no matter how strong the current, self-induction 
could not assert itself to any appreciable degree. We have, then, 
as far as we can now see, in the gas a conductor which is capable 
of transmitting electric impulses of any 55 which we may 
be able to produce. Could the frequency be brought high enough, 
then a queer system of electric distribution which would be likely 
to interest gas companies, might be realised; metal pipes filled 
with gas—the metal being the insulator, the gas the conductor 
V bulbs, or, perhaps, devices as yet unin- 
vented. It is certainly possible to take a hollow tore of copper, 
rarefy the gas in the same, and by passing impulses of sufficiently 
high frequency through a circuit around it, bring the gas inside to 
a high 9 0 of incandescence; but as to the nature of the foroes 
tbere would be considerable uncertainty, for it would be doubtful 
whether with such impulses the copper tore would act as a static 
screen. Such paradoxes and apparent im possibilities we encounter 
at every step in this line of work, and therein lies, to a great 
extent, the charm of the study. 

I have here a short and wide tube which is exhausted to a high 
degree and covered with a substantial coating of bronze, the 


* Lecture delivered before the Institution of Electrical 
Engineers at the Royal Institution, on Wednesday evening, 
February 3, 1892. From the Journal of the Institution of 
Electrical Engineers, 
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coating allowing barely the light to shine through. A metallic 
clasp, with a hook for suspending the tube, is fastened around the 
middle portion of the latter, the clasp being in contact with 
the bronze coating. I now want to light the gas inside by 
suspending the tube on a wire connected to the coil. Anyone 
who would try the experiment for the first time, not having any 
previous experience, would probably take care to be quite alone 
when making the trial, for fear that he might become the joke of 
his assistants. Still, the bulb lights in spite of the metal coating, 
and the light can be distinctly perceived through the latter. A 
long tube covered with aluminium bronze lights when held in one 
hand—the other touching the terminal of the coil—quite power- 
fully. It might be objected that the coatings are not sufficiently 
conducting ; still, even if they were highly resistant, they ought 
to screen the gas. They certainly screen it perfectly in a con- 
dition of rest, but not by far perfectly when the charge is surging 
in the coating. But the loss of energy which occurs within the 
tube, notwithstanding the screen, is occasioned principally by the 
presence of the gas. Were we to take a large hollow metallic 
sphere and fill it with a perfect incompressible fluid dielectric, 

ere would be no loss inside of the sphere, and consequently 
the inside might be considered as pores screened, though the 

tential be very rapidly alternating. Even were the sphere 
filled with oil, the loss would be imcomparably emaller than when 
the fluid is replaced by a gas, for in the latter case the force pro- 
duces displacements: that means impact and collisions in the 
inside. 

No matter what the pressure of the gas may be, it becomes 
an important factor in the heating of a conductor when the 
electric density is great and the frequency very high. That in 
the heating of conductors by lightning discharges air is an 
element of great importance, is almost as certain as an experi- 
mental fact. I may illustrate the action of the air by the 


Fic. 31.—Bulb showing Radiant Lime Stream 
at Low Exhaustion. 


following experiment: I take a short tube which is exhausted to 
a moderate degree, and has a platinum wire running through the 
middle from one end to the other. I 
frequency current through the wire, and it is heated uniformly 
in all parts. The heating here is due to conduction, or frictional 
losses, and the gas around the wire has, as far as we can see, no 
function to perform. But now let me pass sudden discharges, or 
& high-frequency current, through the wire. Again the wire is 
heated, this time principally on the ends and least in the middle 
portion; and if the frequency of the impulses, or the rate of 
change, is high enough, the wire might as well be cut in the 
middle as not, for practically all the heating is due to the rarefiod 
gas. Here the gas might only act as a conductor of no impedance 

iverting the current from the wire as the impedance of the 
latter is enormously increased, and merely heating the ends of 
the wire by, reason of their resistance to the passage of the 
r da ut it is not at all necessary that the gas in the tube 
should be conducting ; it might be at an extremely low preesure, 
still the ends of the wires would be heated —as, however, is ascer- 
tained by experience—only the two ends would in such case not 
be electrically connected through the gaseous medium. Now 
what with these frequencies and potentials occurs in an exhausted 
tube occurs in the lightning discharges at ordinary pressure. We 
only need remember one of the facts arrived at in the course of 
these investigations—namely, that to impulses of very high fre- 
quency the gas at ordinary pressure behaves in much the same 
manner as though it were at moderately low pressure. I think thatin 
lightning discharges frequently wires or conducting objects are 
volatilised merely because air is present, and that, were the con- 
ductor immersed in an insulating liquid, it would be safe, for then 
the energy would have to spend i et somewhere else. From the 


behaviour of gases to sudden impulses of high potential, I am led | 


to conclude that there can be no surer way o 3 a lightning 
discharge than by affording it a passage through a volume of gas, 
if such a thing can be done in a practical manner. 

There are two more features upon which I think it necessary to 
dwell in connection with these experimente—the ‘‘ radiant stato 


the energy associated with the movin 


a steady or low- | 


and the ‘‘non-striking vacuum." Anyone who has studied Crooke's 
work must have received the Dn that the *' radiant state 
is a property of the gas inseparably connected with an extremely 
bigh degree of exhaustion. But it should be remembered that the 
phenomena observed in an exhausted vessel are limited to the 
character and capacity of the apparatus which is made use of. I 
think that in a bulb a molecule, or atom, does not precisely move 
in a straight line because it meets no obstacle, but because the 
velocity imparted to it is sufficient to propel it in a sensibly 
straight line. The mean free path is one thing, but the velocity— 
y—is another, and 
under ordinary circumstances I believe that it is a mere question 
of potential, or speed. A disruptive discharge coil, when the 
potential is pushed very far, excites phosphorescence and projects 
shadows, at comparatively low d of exhaustion. In a light- 
ning discharge matter moves in straight lines at abort A pressure 
when the free moan path is exceedingly small, and frequently 
images of wires or other metallic objects have been produced by 
the particles tbrown off in straight lines. I have pre a 
bulb to illustrate by an experiment the correctness of these 
assertions. In a globe, L, Fig. 31, I have mounted upon a lam 
filament, f, a piece of lime, J. The lamp filament is connec 
with & wire which leads into the bulb, and the general con- 
struction of the latter is as indicated in Fig. 19, before described. 


Fic. 33. — Electro-dynamic 
Induction Tube. 


The bulb being suspended from a wire connected to the 
terminal of the coil, and the latter being set to work, the 
lime piece, /, and the projecting parts of the filament, f, are 
bombarded. The degree of exhaustion is just such that with 
the potential the coil is pis of giving phosphoreecence of the 
glass is produced, but disap as soon as the vacuum is 
impaired. The lime containing moisture, and moisture being 
given off as soon as heating occurs, the phosphorescence 
only for a few moments. hen the lime has been sufficiently 
heated, enough moisture has been given off to impair materially 
the vacuum of the bulb. As the bombardment goes on, one point 
of the lime piece is more heated than other points, and the result 
is that finally practically all the discharge passes through that 
int whichisintensely heated, and a white stream of lime particles, 
ig. 31, then breaks forth from that point. This stream is 
composed of ‘‘radiant” matter, yet the degren of exhaustion 
is low. But the particles move in straight lines, because the 
velocity imparted to them is great, and this is due to three 
causes—to the great electric density, the high temperature of the 
small point, and the fact that the particles of the lime are easil 
torn and thrown off—far more easily than those of carbon. Wi 
frequencies such as we are able to obtain, the particles are bodil 
thrown off and projected to a considerable distance; but wi 
sufficiently high frequencies no such thing would occur. In such 
case only a stress would ppa or a vibration would be propa- 
gated through the bulb. It would be out of question to reach any 
such frequency on the assumption that the atoms move with the 
8 of light ; but I believe that such a thing is impossible. For 
this an enormous potential would be required. With potentials 
which we are able to obtain, even with a disruptive discharge coil, 
the speed must be quite insignificant. 

As to the “ non-striking vacuum,” the point to be noted ia 
that it can occur only with low-frequenty impulses, and it is 
necessitated by the impossibility of cR o enough energ 
with such impulses in high vacuum, since the few atoms whic 
are around the terminal, upon coming in contact with the same 
are repelled and kept at a distance for a comparatively long period 


Fido. 32.—Electro-dynamic 
Induction Lamp. 
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of time, and not enough work can be performed as to render the 
effect perceptible to the eye. If the difference of potential 
between the terminals is raised, the dielectric breaks down. But 
with very high frequency impulses there is no necessity for such 
breaking down, since any amount of work can be performed by 
continually agitating the atoms in the exhausted vessel, provided 
the frequency is high enough. It is easy to reach—even with 
frequencies obtained from an alternator as here used —a stage at 
which the discharge does not pass between two electrodes in a 
narrow tube, each of these being connected to one of the terminals 
of the coil, but it is difficult to reach a point at which a luminous 
discharge would not occur around each electrode. 

A thought which naturally presents itself in connection with 
high-frequency currents is, to make use of their powerful electro- 
dynamic inductive action to produce light effects in a sealed glass 
globe. The leading-in wire is one of the defects of the present 
incandescent lamp, and if no other improvement were made, that 
imperfection at least should be done away with. Following this 
erm d I have carried on experiments in various directions, of 
which some were indicated in my former paper. I may here 
mention one or two more lines of experiment which have been 
followed up. Many bulbs were constructed, as shown in Fig. 32 
and Fig. 33. In Fig. 32 a wide tube, T, was sealed to a smaller 
W-shaped tube, U, of phosphorescent glass. In the tube T was 
placed a coil, C, of aluminium wire, the ends of which were pro- 
vided with small spheres, ¢ and 71, of aluminium, and reached into 
the U-tube. The tube T was slipped into a socket containing a 
primary coil through which usually the discharges of Leyden jars 
were directed, and the rarefied gas in the small U-tube was excited 
to strong luminosity by the high-tension currente induced in the 
coil C. When Leyden jar discharges were used to induce cur- 
rents in the coil C, it was found necessary to pack the tube T 
tightly with insulating powder, as a discharge would occur 
frequently between the turns of the coil, especially when the 
primary was thick and the air gap, through which the jars dis- 
TAE „large, and no little trouble was experienced in this way. 
In Fig. 33 is illustrated another form of the bulb constructed. 
In this case a tube, T, is sealed toa globe, L. The tube contains 
a coil, C, the ends of which pasa through two small glass tubes, 
t and ¢,, which are sealed to the tube T. Two refractory buttons, 
m and mi, are mounted on lamp filaments which are fastened to 
the ends of the wires passing through the glass tubes / and ¢). 
Generally in bulbs made on this plan the globe L communicated 
with the tube T. For this purpose the ends of the small tubes, 
t and lı, were just a trifle hea in the burner, merely to hold 
the wires, but not to interfere with the communication. The 
tube T, with the small tubes, wires through the same, and the 
refractory buttons, m and mi, was first prepared, and then sealed 
to globe L, whereupon the coil C was slipped in and the connec- 
tions made to its ends. The tube was then packed with insulating 
powder, jamming the latter as tight as possible up to very nearl 
the end, then it was closed and only a small hole left throu h 
which the remainder of the powder was introduced, and finally 
the end of the tube was closed. Usually in bulbs constructed as 
shown in Fig. 33, an aluminium tube, a, was fastened to the upper 
end, s, of each of the tubes ¢ and i, in order to protect that end 
against the heat. The buttons, m and m, could be brought to any 
degree of incandescence b sing the discharges of Leyden jars 
around the coil C. In such ulbs with two buttons a very curious 
effect is produced by the formation of the shadows of each of the 
two buttons. 

( To be coutinued. ) 


PHYSICAL SOCIETY. —June 10, 1892. 


Mr. WALTER BaiLy, M.A., vice-president, in the chair. 


A paper On Some Points connected with the E. M. F. of 
Secondary Batteries," by Dr. Gladstone and Mr. W. Hibbert, 
was read by the former. The communication is given in full else. 
where in this issue. 

Prof. Ayrton thought that there was no question that the 
strength of acid had much to do with the changes of E.M F. The 
point. at issue, he considered. was whether the changes were direct 
effecta of the strength of acid, or due to secondary actions brought 
about by alterations in strength. 

Mr. E. W. Smith said Mr. Robertson and himself were repeating 
the author's experiments with two PbO, plates without any grid. 
They had obtained results analogous to those mentioned in the 
paper, but the true explanation of the effects was still to seek. 

Mr. W. Hibbert contended that the soluble oxides referred to 
by Prof. Armstrong and Mr. Robertson were not present in their 
experiments. "They had also proved that changes in acid strength 
altered the E. M.F., whilst presence of persulphuric acid did not. 

Dr. Gladstone, in reply, said they also were making experi- 
ments without grids, but had not made sufficient progress to 
discuss them at present. Mr. Hibbert and himself believed the 
effects of local action inconsiderable, whilst Messrs. Armstrong and 
Robertson thought them very important. He hoped that ere long 
the pointe would be settled conclusively. 

A paper on “Workshop Ballistic and other Shielded Gal- 
vanometers,” by Prof. W. E. Ayrton, F.R.S., and Mr. T. 
Mather, was read by Prof. Ayrton. The galvanometers described 
were of the type having movable coils and fixed magnets, the 
advantages of which are well known. In designing the ballistic 
instruments their aim had been to obtain sensibility and port- 
ability, combined with being screened from external influencee, 
for it was often desirable to measure the magnetic fluxes and fields 
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in dynamos by apparatus near the machines. One of the improve- 
ments adopted was the narrow coil, described in a paper On the 
Shape of Movable Coils, etc.," read before the society in 1890. 
Such coils are particularly advantageous for ballistic instruments, 
for not only can greater swings be obtained by the discharge of a 
given quantity of electricity through such a coil than with ordi- 
nary-shaped coils when the periodic times are the same, but even 
when the same control is used, the same length of wire in the coil, 
and suspended in the same field, the narrow coil is more sensitive 
to discharges than coils of any other shape. Another improvement 
was the use of phosphor bronze strip for the suspensions instead of 
round wire. For a given tensile etrength, both the control and the 
sub-permanent set could be diminished by using strip. In Feb., 
1888, the authors made a d'Arsonvalof the ordinary typeasa ballistic 
instrument, and found that although it was suitable for comparing 
condensers, yet for induction measurements the damping was 
excessive unless the resistance in the circuit was very large. This 
greatly reduced the sensitiveness. In 1890 they tried one of Car- 
pentier’s milliampere-meters as a ballistic instrument, but found it 
insensitive. A narrow-coil instrument made in the same year was 
found to be sensitive for currents, but as the coil was wound on 
copper to get damping, it was not suitable for ballistic work. In 
January, 1892, a somewhat similar instrument was constructed for 
ballistic purposes, and was found very sensitive and convenient. 
Although the coil had only a resistance of 13 ohms, one micro- 
coulomb gave a swing of 170 divisions on a scale 2,000 divisions 
distant, the periodic time being 2°7 seconds. The instrument 
could be used near electromagnets or dynamos, and was so sensi- 
tive that for ordinary induction measurements very large resist- 
ances can be put in series with it, thus reducing the damping to a 
very small amount. On the other hand, fhe coil could be 
brought to rest immediately by a short-circuit key. It had 
the further advantage that it was not necessary to redeter- 
mine its constant every time it was used. The chief 
disadvantage of such instruments was the variable damping, 
on closed circuits, of different resistances. This could, however, 
be overcome by arranging shunts and resistances so that the 
external resistance between the galvanometer terminals was the 
same for all sensibilities. A portable ballistic instrument intended 
for workshop use was next described. This had a narrow coil 
and apointer moving over a dial whose whole circumference was 
divided into 200 parts. The instrument had been designed to give 
a complet revolution for a reversal of a flux of two million CES. 
lines, but the pointer could turn through two or more revolutions, 
To test stray fields a test coil with a total area of 10,000 square 
centimetres is used, and has a trigger arrangement for Suddenly 
twisting it through two right angles. The instrument then reads 
off directly the strength of field in C.G.S. lines. To vary the 
sensitiveness in known proportions, resistances are employed. 
Referring to the improvements made in movable.coil instrumenta 
since January, 1890, when a paper on Galvanometers " was read 
before the society by Dr. Sumpner and the present authors, Prof. 
Ayrton said Mr. Crompton had greatly increased the sensitive- 
ness of Carpentier's instruments by suspending the coils with 

hosphor bronze strip. Mr. Paul had brought out a narrow-coil 
instrument which combined the advantages of portability, dead 
5 and sensibility. Specimens of these instruments 
were exhibited. The narrow coils are enclosed in silver tubes which 
serve to damp the oscillations. Such a coil is suspended within a 
brass tube, which also forms the mirror chamber, and slides down 
between the poles of a circular magnet fixed to the base. To 
clamp the coil, a plug mounted on a slotted spring passes through 
a hole in the brass tube. A tube can be taken out and replaced 
by another containing a coil of different resistance in a few 
seconds. An instrument of this kind with a coil of 300 ohms gave 
95 divisions per micro- ampere, and the damping on open circuit was 
such that any swing was pz of the previous one. On comparing 
recent instruments with those mentioned in the paper on galvano- 
meters above referred to, a distinct improvement is apparent, for 
their sensitiveness is, for the same resistance and periodic time, as 
great as that of Thomson instruments. 

he Perry remarked that the forces dealt with were extremely 
small. 

Mr. Swinburne thought that ballistic galvanometers might be 
regarded as instruments indicating the spats: ie of E.M.F. 
rather than quantity. Illustrating his meaning by reference to 
dynamos, he said that if two machines arranged as dynamo and 
motor were joined by wires, then if the armature of the dynamo 
were turned through any angle, that of the motor would move 
through the same angle supposing friction eliminated. Speak- 
ing of figures of 8 8 ie pointed out that the power consumed 
was the important factor. 

Prof. 8. P. Thompson enquired what was the longest periods 
yet obtained with narrow-coil instrumente. The decay of 
magnetism in large dynamos was so slow that very long periods 
were required; he himself had used a weighted coil for such 
measurements. He also wished to know why the figures of merit 
were expressed in terms of scale divisions on a scale at 2,000 
divisions distance, instead of in angular measure or in tangenta. 

Mr. E. W. Smith asked what was the length of strip required 
to prevent permanent set when the deflections exceeded a 
revolution. 

Mr. A. P. Trotter thought that in testing magnetic fluxes by 
the workshop ballistic instrument, the test coil might be left in 
circuit instead of putting in another coil. He wished to know 
what error was introduced by the change of damping caused by 
the resistance of the circuit not being quite constant. 

In his reply, Prof. Ayrton said Mr. oys had pointed out that 
the scientific way to lengthen period was not by weighting the 
coils or needles, but to weaken the control. Periods of five seconds 
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had been obtained. At present it was not easy to obtain longer 
periods, owing to difficulties in obtaining sufficiently thin strip 
and to the magnetism of materials. 


BLACKPOOL. 


At the meeting of the Blackpool Town Council on the 
7th inst., the electric lighting question was an important 
item in the discussion. In the minutes of the Markets and 
Gas Committee it was decided that the report submitted 
by the assistant gas manager, Mr. Wm. Chew, upon the 
present electric lighting of the promenade and piers be 
received and printed, and a copy furnished to each member 
of the Council. 

The Electric Lighting Committee reported as follows : 


May Zrd.— Resolved, that the borough surveyor be desired to | 


analyse the whole of the specifications and tenders for electric 
lighting received by the committee, and tabulate same for the 
committee's information and use. That the Council be recom- 
mended to discontinue the present system of electric lighting on 
the Promenade and piers, and to direct that the tuture electric 
lighting on the Promenade and piers be incorporated in the general 
scheme to be recommended by the committee for lighting the 
borough, or some parte thereof, by electricity under the Blackpool 
Electric Lighting Order, 1890. 


In the discussion on these minutes 


Councillor Bickerstaffe asked when the wonderful report of 
the committee was to be submitted to the Council. The delay 
was unfair both to to the public and the Council. 

Alderman Cocker took exception to the minute recommending 
the discontinuance of the present system of electric lighting on the 
Promenade and piers. These large arc lights, he thought, were 
the best lights in England, and he did not see why they Should be 
replaced by farthing rushlights. He proposed that the minute 
be referred back. 

Alderman Parkinson said that he would second the amend- 
ment on the ground that by adopting the minute they were giving 
the Electric Lighting Committee a free hand todo away with 
these lights wherever they thought proper. It was unfair to ask 
the Council to do away with one of the greatest advertisements 
the town had ever had. Some months ago the present engines 
required repairing, and they were then told that iu a short time 
& new system would be introduced. The new system bad not yet 


would not now have been any electric light. 

Alderman Cardwell said that it was not intended to pull down 
these arc lights until the new system was y. 

Councillor Smith understood that the report of the committee 
was already in writing, almost ready to be presented. 

Councillor Sergenson said that these arclights were a stumbling- 
block to both the committee and the electrical engineers. They 
had bad tests made of the arc lights and their cost, and although 
he should be glad to see the lights extended right along the 
Promenade, it was impossible, inasmuch as it would cost £7,000 
per year, working on the present system. They proposed to 
recommend 2,000-c.p. lights instead of the 6,000-c p. lights as at 
present used, and to fix them 30ft. high and 45ft. apart. 

Councillor Whittaker did not endorse the statement of the 

revious ker respecting the cost of an extension of the present 
ighte. He was in favour of the amendment. 

Councillor Pearson said that it would be absolutely impossible 
to presen the report of the committee until one or two matters 
such as that before the Council had been cleared away by the 
Council. If the Council directed that the present arc lights 
should remain, then provision would have to be made in the 
tenders. He would point out, however, that not one engineer 
had spoken in favour of the lights. Even Mr. Siemens, the 
inventor of the lamps they were at present using, had now 
condemned them, and said that they could 
. at a much less cost. It was 

e 
should be hung at a height of between 25ft. and 
instead of being 100 yards apart, they should only be 40 or 45 
yards apart. en again, instead of the lamps being of 6,000 c. p. 
each, they should be of only 2,000 c.p. The Promenade could be 
efficiently illuminated for the whole of the year for between £18 
and £22 per lamp per annum, whilst the present lights cost £50 
each for the season and double the amount for the whole of the 

ear. The report would be issued immediately the Improvement 

ill had been got out of hand. There were several legal difficulties 
that required attention, and it was only the inability of the town 
officials to devote the requisite time to the work that caused delay 
in the issue of the report. 

Seven voted for the amendment and four against, the amend- 
ment being therefore carried. 

Councillor Hampson proposed a further amendment providing 
that the future electric lighting of the Promenade should be incor- 


t., and that 


Pome in the general scheme to be recommended by the com- 
mittee. 

Counoillor Whittaker seconded, Councillor Sergenson sup- 
porting. 


The amendment was carried, and the minutes were then adopted 
as amended. 


be preferred. 


i 2 oen 3 | supplying electricity from these two sites would be practically the 


lighte instead of being suspended from a height of 60ft. | 


CHESTER. 
REPORT BY DR. HOPKINSON ON THE ELECTRIC LIGHT 
SCHEME. 


The minutes of the Watch Committee brought before the 
Chester Town Council at its last meeting, contained the 


following report by Dr. Hopkinson: 


I visited Chester on Friday last, and have since carefully con- 
sidered the circumstances of the electric lighting of Chester. 
Primarily there are two questions to be considered. First, the 
site for the generating station ; and, second, the system of suppl 
to be adopted. The decision of these pointe depends on eac 
other, for if the distance to which the electrical power is to be 
transmitted is considerable, an alternating high-tension system ts 
essential ; whereas, on the other hand, if the distance is moderate, 
a direct low-tension system is preferable. With a low-tension 
system, by means of three wires, there is no difficulty in supplying 
economically a considerable quantity of electricity to three- 
quarters of a mile ; and this distance, for a smaller quantity, could 
be readily extended to a mile without serious loes. In Chester 
it is not probable that the demand for electricity will be 
great in the near future; but, as in the case of all 
provisional orders, you are required to maintain the supply 
during the whole of the 24 hours, with the high- 
tension alternating system the machinery must be kept in motion 
during the whole time that the current is being supplied. This 
involves that the men must be in constant attendance upon the 
machinery, and steam must be kept up, at constant expenditure 
of fuel, the result being that your wages account will be doubled 
by the mere fact that the supply must be continuous. If, how- 
ever, you make use of the low-tension system, accumulators can 
be applied, and these will supply current during the hours that 
the demand is small. It is true that accumulators are costly in 
the first instance, and that they are expensive to maintain, but in 
the case of Chester these drawbacks are much more than compen- 
sated by the saving of wages effected. It isa moot point among 
engineers whether it is worth while to use accumulators in large 
stations. The Kensington Company, carried out by Mr. Crompton, 
and the Westminster Company, carried out by Prof. Kennedy, 
make use of accumulators substantially for the reason which I 
have stated. But whether it is right in these large stations to 
use them or not, I am quite clear that they would be of enormous 
advantage in the small station requi for Chester. I am, 
therefore, of decided opinion that, although if no site were 
favourable within your district, it would be easy to work at high 


| tension with transformers, if there is a site favourable, a low- 
been submitted, and had not the engine been repaired, there | 


tension system, with a small battery of accumulators, is much to 
When in Cheater I inspected a considerable number 
of possible sites for the generating station. I deal with those first 
which appear to me to have leaat to recommend them. 

The Dee Mille.—It has been proposed that water power should 
be employed, and that part of these mills should be 3 
I understand that the tide actually rises 4ft. above the weir at 
these mills. In dismissing this site I cannot put it more 
emphatically than by saying that if I had to use this site for 
generating a supply of electricity, I would use steam, and would 
not use the water power at all. The saving of coal which would 
be effected would be exceedingly small in comparison with 
the trouble involved by the irregular hours at which the water 
power can be used. 

The Old Workhowse.—This has the advantage of being at pre- 
sent the property of tho Corporation. The site is near the river, 
but for the present the coal would have to be carted. The draw- 
back to this site is that it is somewhat remote from the centre of 
the area to be lighted—this means additional cost in conductors 
and additional waste in transmitting power. Therefore, although 
there would be no difficulty in working from this site, I wou 
much prefer to have the site nearer to the centre of the town. 

Tower Field. — This site is also, I understand, the property of the 
Corporation, and it is very near the site last referred to. The 
same considerations apply to it as to the last. The cost of 


same. 

Sewage Works.—The attraction, at first sight, in this site is that 
some economy in wages may be effected by utilising the same 
staff of men, and the same boilers to work the electric light 
machinery and the sewage pampe: But I am informed that there 
is at this site no land available, and that what spare land there is 
will probably be very soon required for the purposes of the sewage 
works. If this site were adopted, the distance from the centre of 
supply is so considerable that the alternating high-tension system 
would be essential. There are two other sites which I did not 


actually visit, because it was clear tbat they had neither of them 


anything in their favour. They are Saltney, at a distance of 2} 
miles from Chester, and Sandy Lane, at a distance of l4 miles. 
We now come to the sites available within the town. 


The Hop-pole Paddock.—This is an excellent site in the imme- 
diate neighbourhood of the cathedral. There is plenty of un- 
occupied ground, and I am informed that there would be no 
difficulty in obtaining any quantity of condensation water from 
the canal, provided it was returned to the . The use of 
condensers is of very coneiderable advantage in electric c lighting 
stations; it, of course, economises the quantity of coal ^ 
it avoids the production of steam, which may be,or may be 
alleged to be, à nuisance to neighbours. It has been suggested 
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that if this site were adopted for the station there may be op 
sition from the cathedral authorities, who may be apprehensive 
that the character of the neighbourhood of the cathedral would 
be changed disadvantageously. I have no doubt in my own mind 
that it would be very easy to put up a building on this site in such 
a way that there would be no reasonable ground for complaint. 
The site is most favourably placed in regard to the district to be 
ighted, and the advantage of water for condensation is con- 
siderable. Whether these advantages are sufficient to outweigh 
the opposition which may be rai if the site be adopted is a 
a which those having local knowledge could judge far better 

an I. 

Hamilton-place. — This site is near the Town Hall. There is 
abundance of space for the amount of machinery which would be 
required by the town for some time to come. The surrouading 
property is of à comparatively low class, and consequently there 
would be little fear of complaint from neighbours that they were 
disturbed by vibration. There is here no water available for 

of condensation, but in all other respecte the site is as 

as the Hop-pole Paddock. If this were the only site avail. 

able I should not have the least hesitation in recommending ite 
adoption. 

Since leaving Chester I have been informed that two other sites 
are available, the one in Lower Bridge-street, at the Albion 
Rooms, the other a chapel near the centre of the town. From a 
Sketch plan which has been forwarded to me I gather that the 
Albion Rooms is a site about 50ft. wide and 150ft. deep. This is, 
of course, a very ample area for your purpose. The site is stag 
not quite so advantageous as Hamilton-place, but it would 
thoroughly satisfactory. 

The conclur ion to hick I arrive, then, is this—that your central 
station should be either in the Hop-pole Paddock, or in Hamilton- 

lace, or at the Albion Rooms, that there is little to choose 

tween these three, and that any one of them is adapted for your 

i already stated, as the distance is not too great, I 

should strongly advise the use of the low-tension direct-current 
three-wire system, witb a small battery of accumulators. I under- 
stand that a sum of £15,000 has been sanctioned for the proposed 
works, exclusive of the land upon which they are to beerected. My 
estimate for the plant N for a 1 satisfactory gene- 
rating works is £16,224. This, it will be observed, is exclusive of the 
cost of taking up thestreets and mak ing them good again, but includes 
the actual laying of the pipes in the trenches. The amount is 
somewhat in excess of the amount sanctioned, but it can be readily 
reduced with a corresponding reduction of the output if the figure 
of £15,000 is to be regarded as rigid. The length of mains pro- 
vided for is nearly three miles—the length of streets within the 
compulsory area is about 14 miles, hence this length of mains will 
provide for laying mains down one side of these streets and some- 
thing considerable for extension beyond. This plant will enable 
you to supply at one and the same time 3,000 16-c. P. lamps, and 
would certeinly enable you to permit 4,000 lamps to be connected 
to your circuite. The actual annual cost of working and main- 
taining the plant I estimate at £1,196. 10s. Therevenue to be derived 
from the sale of electricity will, of course, depend on three things— 
upon the price you charge for the supply, upon the quantity taken 
by your consumers, and upon the hours during which they take it. 
In Manchester I have recommended the following method of 
charge, and it bas been approved by the Board of Trade. For 
each unit of power in the maximum power demanded a charge not 
exceeding £3 per quarter, and in addition for each unit supplied a 
charge not exceeding twopence. The number of units per hour 
required by a consumer will be ascertained from time to time with 
a suitable instrument, all the lamps or other consuming devices 
being in use, and the unite actually supplied will be ascertained 
by a meter. The former charge of £3 is to compensate the Cor- 
poration for the expense of providing machinery and conductors 
to be ready to supply current to the lamps if required, the latter 
charge ia for the coal and woga consumed in supplying the 
- current. For the information of those who do not know what 
a unit is, it may be said that a unit will supply about 80 
8-candle lamps offeuitable efficiency for an hour, hence for every such 
8-candle lamp connected the consumer must pay a fixed charge of 
28. a quarter, and in addition thereto must pay yẹsth of Id. for 
every hour he uses it. This method of charge has the great advan- 
tage that it encourages that class of consumers who demand the 
supply for a considerable length of time. Such consumers cost 
the undertaker much less to supply. Taking the rates which it 
is proposed to adopt in Manchester, 4,000 16-c.p. lamps connected 
and 3,000 actually supplied at one time by the plant, and 
assuming that the lamps on the average were in use for 750 hours 

r annum, the revenue to be received would amount to £4,250. 

e average cost to consumers of their supply of electricity would 
be about 6d. per unit. Taking light for light, this would be 
equivalent to your gas at about 58. per thousand. I understand 
that gas in Chester costs about two-thirds of this, and it 
would be a matter of very grave consideration for the Corporation 
whether they should endeavour to supply electricity at such a 
price that it would cost no more than gas. I understand that 
there are in Chester 740 gas lamps in the streets, and 55 Bray 
lighte of 80 candles each, and that the charge for each of the 740 
lamps is £2. 8s. annum, this charge including the cost of s 
posts and of lig ting the lamps. ere is no doubt that if the 
inhabitants of Chester did not themselves take an adequate quan- 
tity of current to give a paying return upon the works that some- 
thing could be done with advantage in lighting the street lampe. 
The present lampe burn four cubic feet of gas per hour, and would 
be fairly repl by an eight-candle electric lamp. The supply 
of electricity for this eight-candle lamp upon the rate of charge 


proposed would imply a fixed charge of 8s. per annum, and 


in addition thereto about £1 for the supply of electricity, 
altogether about £1. 8s. per annum. Bearing in mind that the 
gas company at present supply the lampposts and lighting, it 
would appear that the coat of electric light in the street would be 
about the same as the present cost of the equivalent gas. 

On the whole, although Ido not regard Chester as a specially 
favourable town for the electric light, 1 see no reason to doubt that 
an electric lighting central station in Chester would s ily pay 
its current expenses, interest upon the capital employed, and 
something over for extinguishing by depreciation the cost of the 
plant. 


CANTERBURY. 


A +pecial meeting of the Canterbury Town Council was 
held on Wednesday last week at the Guildhall to receive 
the report of the Electric Light Committee as follows : 


‘The opinion of Mr. Moulton, Q.C., has been taken as to the 
materiality of the alterations made on behalf of the Brush Com- 
pany in the suggested agreement and deed of transfer. Acting on 
the advice of he learned counsel, the committee recommended 
that some of these be agreed to, among others that the under- 
taking be named ‘The Canterbury and Dover Electricity Supply 
Company,’ but the accounts of the two towns are to be kept 
separate. There is some little hitch as to the terms of the agree- 
ment regarding payment of the costs incurred by the Council, and 
the committee reject an alteration limiting the power of the 
Council in applying for an order in the event of the default of the 
company.” 


The Mayor moved the adoption of the report, and said he would 
remind them that they were for the first time all agreed on this 

uestion. They unanimously decided to submit the drafts to Mr. 

oulton, Q.C. The committee suggested that they should not 
have the agreement redrawn until their action that day had been 
submitted to the Brush Company. 

Mr. Mills was of opinion that the matter had been before them 
quite long enough. He contended that the Council never ought 
to have applied for the order themselves. They should have let 
the Brush Company get it and take the responsibility. Now they 
had it, the 5 was what they were going to do with it. He 
had much pleasure in seconding the proposition that the agree- 
ment be sent to the Brush COPA There was one thing u 
which they were all agreed - that the interests of the city should 
be protected. To satisfy them that such was the case he would 
ask the town clerk to read the last letter Pe had received from Mr. 
Moulton with regard to the promotion-money. 

The Town Clerk then read the following: '* With regard to 
Clause 1 of the agreement, I intended that my opinion should 
refer to what is spoken of in the papers before me as ** promotion- 
money," as well as to the other matters mentioned in the clause. 
In my opinion, the terms between the Brush Company and the 
Canterbury Company should be matters that the Corporation 
should not touch in any way, or consider themselves responsible 
for, but their requirements should relate to the eufficiency of the 
plant to be put down. The powers that they have reserved 
. of the first directors of the company and the articles 
of association, appear to me sufficient to ensure that no improper 
transactions take place in the formation of the company. I am 
of opinion that the whole of Clause 29 [enabling the Council to 
apply to the Board of Trade to revoke the order on insolvency or 
default of the company] should be retained.” 

Mr. Harris enquired why Canterbury should be tacked on to 
Dover. They would, he 5 mixed up. 

The Mayor replied that Mr. Moulton suggested that the 
accounts be kept separately. They must not expect the company 
to give up ed ng. 

Mr. Wells poin out that Clause 6 stated that the expenses of 
the transfer would fall on the Corporation and not on the company. 

The Town Clerk explained that that was the application for the 
approval of the Board of Trade to the transfer. 

Captain Lambert supported the proposition and contended that 
Mr. Moulton had safeguarded their interests. 

Mr. Warren agr that it was quite time the matter was 
brought to an issue. When Mr. Garcke acted for the company, 
ud agreed to pay £350 down for obtaining the order. Now ib 
had been altered, and Mr. Moulton thought that Clause 2, which 
stated that ‘‘the company instead of paying all the expenses of 
the Council in obtaining the order on the execution of the 
ment, are to pay £35 then, and the balance when the transfer is 
executed," was reasonable. He (the speaker) could not agree with 
that. If he had a transaction with anyone and they made a 
promise, he should keep them to it. e contended that the 
company were shirking their promise, and he did not eee why 
they should. He considered that whatever was decided by Mr. 
Garcke the company ought to pay. 

The Mayor : Mr. Moulton does not agree with you. 

Mr. Harris contended that they ought to keep the company up 
to the contract. 

Mr. Mason said the matter seemed to be in a nutehell. They 
bad spent £350 and would get nothing for it, whereas they might 
accept £35, and the remainder later on, and get the light into 
Canterbury. 

Mr. Warren contended that they eught to have the £350 down. 

The Mayor reminded members that shareholders having an 
interest in the gas company could not vote. 

The motion was then put, six voting for, and one against. 
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ELMORE'S GERMAN AND AUSTRO-HUNGARIAN METAL | 10777. Improvements in electric 


COMPANY, LIMITED. 


The first annual general meeting of this Company was held on 
Thursday, June 9, at the City Terminus Hotel. 

Mr. James Reck presided, and, in moving the adoption of the 
report, atated that it had been impossible to hold the meetin 
sooner, as they had been unable to get the accounts comple 
earlier, the vouchera having been in the hands of an official auditor 
in Germany in connection with the eatablishment of the German com- 
pany. This burinosa was, however, now completed. When forming the 
Gorman company they paid to that company about £12,500, and a 
largo proportion of thia sum waa still in their hande at the time 
the accounta woro . They had only been at work at Schladern 
four or tive weeka since they received permission to begin, and part 
of their working had been for their own purpoeeein making mandrels 
from the original oree. The position of the factory was a very 
good one, and there was railway communication within 800 yards. 

hey had also land jen which they could extend the works as the 
buainces increased. He afterwards explained the various details 
and difticultiea connected with the formation of the German 
company. They began businees with 25 orders, but they would 
have plenty to keep them going. They were not proposing to 
inereane the capital of the Company, for they were going to convert 
the £30,000 of 6 per cent. debenture atock into 7 per cent. prefer- 
ence shares, to be entitled to further dividends pro rata after the 
ontinary sharee had received 10 per cent. per annum. 

Mr. Johu Macfarlan seconded the motion, which was adopted. 

The Chairman, in answer to questions, stated that the German 
property wae valued at what it coat. and that the German 
Company had been eetablished under the powere contained in 
this» company’s memorandum of association, 

Reealutions were afterwards passed authorising the increase of 
the capital to . by the creation of 25,000 new shares of £2 
each, the new share and the 229,000 ahane now unissued of the 
orginal capital to be called preference shares, the existing shares 
deine in future termed ordinary shares 


NEW COMPANIES REGISTERED. 


Leaden Eleetrie Wire Company, Limited Registered by 
Wilkins and Ca. NX Gresham Hous, EC.. with a capital of 
Mo in £N share b Sts: to anui the businew af electrical 
wire ami other eiectrical apparatus manufacturers, hitherto carried 
en b. T. and Witte, ander the style af the Londan Electric 
Wire UCxupany, a: Playhouse y und, Golden. lane. EC.. and gene- 
rally te carzy an and extend the mahi business in all ita branches 
The rst sahecrihers are : 


T. Wiley, Roacham’, Molyneas park. Tunbridge Nell. l 
J Müller. The Lindenas (en- park, Wileaden .. ....... 1 
F. J. LN d. Parrhalt-mad Stoke Newington ... l 
Ta Wawi, Ametec Waka Piarnu vad. Gansien-line, 

C n PCM 1 
A. L Ne, . Hilde Nervige Wildealen l 
AA Wi. Ac Works Gables lave, EC. l 
N. Cape, Ambar Waka ohen- lane EU. : l 


Ne shall mw be we than three mx more than de Perectan 
The Gre ave T. aN J Wiley. Gase. AA shares 
WegezmecaixwA. XK Xa (wh fix each Roan atiendance. 


BUSINESS NOTES. 
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batteries. The Premi 
ny, Limited, 60, Chancery-lane, London. (Tek 
ompany, Limited, Mersch.) 
10818. Improved electrical insulating 
57, Barton-arcade, Manchester. 
United States.) 


esndait (Cal! 
(Charles W. id 
JUNE 8. 

10823. Improvements in the construction and sida 
insulators for telegraph, talen snd ai: 
purposes Ernest Wentworth Buller, 104, Cum 
Birmingham. 

10847. An appliance for actuating am clestris mah 
switch. Richard Norman Lucas, Arthur Janek 
and Anthony George, New  Palace-chamben, Ài 
street, Westminater, London. 

105). Improvements in primary voltais bettehm | 
Weymersch, , Southampton- buildings, Chun 
London.  Coinplete specification. ) 

10855. Improvements in secondary batteries. Hepi 
Kirkpatrick-Picard and Henry Thame, 112, 8. Sq 
avenue, Shepherd's Bush, London. 

lus;U. Improvements in electrical measuring | 
Henry Harris Lake, 45, Southam pton-buildings, d 
lane. London. (Edward Weston, United Stam) 
plete specification. i 

10872. Improvements in electrical indicater apparata | 
Ambrose \cEvoy. 24, Southampton-baihklings, d 
lane. London. 

lis Improvements in the reflection amd distributa 


electric light. lllius Augustus Timmis, 2, G 
street. Westminster. 


JUNE 9. 

luUw Improvements in primary and sesendary tet 
electric lighting and power. Wiliam Jones B 
Eastiake-road. Brixton, London. 

lu945. An improved electrical advertising devises 
Waiter Davies and Pennington Rowe Nunes, li 
London. 

JTNE 10. 

lu04s. Improvements in micrephemes. George Lee Ai 

Walther K ttgen. 16. Jeffrey s- square, London. 
Ixx II. 

le. Improvements in electric cleoka. Arthur Booth 
N. Hiza Hoitern. London. 

11 Am improvement in insulating supperts fer: 
ceaductors led in calverta John Thomas I 
Southampton. bziliings, Cnancery-lane. 

l:G Improvements in electric signalling apparatu 
Vnswances sni Herber: John (ee, 11. Farst 
NA. dera. Loon 

liMl. Improvements in electrical safety devises" 
. zi Linn Bow Eectrie Works, Arnold-e 
L242 


SFECIFICATIONS PUBLISHED. 
. 
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Mai Azen Ta 
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NOTES. 


x AN. Pancras is to have a new technical institute. 


Sath The electric light company bave agreed to fix 
@line globes to the street arc lamps. 


gadiarubber.—It is stated that vast virgin forests of 
mh caoutchouc tree have been discovered in Upper 


noco. 


aYolume Nine.—Owing to this being our index number, 
moral very interesting papers have had to be left over 
al next week. 


mKine’s College.—The prize winner in electrical engi- 
sring at King’s College at the distribution on Friday was 
PF. E. Proctor. 


Public Lighting. — Tenders have been invited for the 
Snting of the street lamps of Romford, Essex, and 
mageley, Staffordshire. 


aO World's Fair.—The London Polytechnic has booked 
mer 800 passengers for the Chicago Exhibition at 
: guineas inclusive fare. 


caster is to spend £40,000 on new roads, buildings, 
€ brigade stations, and so forth, where electrical appli- 
tces will be naturally required. 


R Oxford.—The Oxford central electric light station was 
«mally opened last Saturday by the Mayor of Oxford in 
nce of a large enthusiastic meeting. 


Deptford Tramways.—The London County Council 
ve sanctioned the use of mechanical power other than 
on the Deptford and Greenwich tramways. 


Alternators in Parallel .—The alternating dynamos 
hentioned last week, which were run in parallel at Madrid, 
rere Lowrie-Parker machines, made at Wolverhampton. 


: gournal.—We have received the Journal of the Insti- 
ution for June, containing papers on the electric arc, by 
L. P. Trotter, and on the E. M. F. of secondary batteries, 
yy Dr. Gladstone and W. Hibbert. 


Edison’s Fee.—]t is stated that the largest fee on 
cord for an experts opinion was given to Edison 
yy the Niagara Company in the shape of a cheque for 
0,000dols., or £8,000. It does sound large. 


Spanish Telegraphs.—A complete strike of telegraph 
yperators has taken place in Spain, 2,800 operators being 
dle. It seems probable, says Reuter, that the Government 
vill be obliged to concede the terms demanded. 


Burnley.—On Tuesday Mr. Arnold conducted a Local 
Jovernment Board enquiry at Burnley relating to an 
pplication by the Council to borrow £29,000 for a scheme 
of electric lighting which has already been provisionally 
idopted. 

Manchester.—Tenders for the electric wiring of that 
1oble building, the Manchester Town Hall, are invited by 
he Gas Committee, specifications being obtainable on pay- 
nent of two guineas. The tenders are to be sent in by 
July 5th. 

Church Lighting.—St. Nicholas Cole Abbey, Queen 
Victoria-street, has been fitted for some time for electric 
ight. Current is now turned on, and the 11 lamps of 
100 c.p. givea steady and satisfactory light, which is greatly 
ippreciated. 

Bradford,— With reference to the tests of electric cars 
t Bradford, of which we have given recent accounts, we 
earn that so far as the electrical part of the installation is 
oncerned, the trial has proved perfectly successful. Nego- 
iations are now progressing as to the future working of 
he line. 
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Dundee.—At the meeting of the Gas Commissioners 
last week, it was resolved tó borrow, subject to the approval 
of the Secretary of State for Scotland, the sum of £20,000, 
to be applied towards the establishing of electric lighting 
works at Dundee. 


Taunton.— On Wednesday last —— at the meeting 
of the Taunton Town Council, the Electric Lighting Com- 
mittee recommended that the Council should enter into a 
contract with the electric light company to purchase the 
whole of the buildings, plant, and works of the company 
for £9,300. The report was adopted. 


Societe Internationales des Electriciens.—Moem- 
bers of this society, of which Mr. R. Aylmer, M. I. C. E., is 
hon. secretary and treasurer in this country, are requested 
to note that the society's office has been moved from 42, 
Parliament-street to 47, Victoria-street, S.W., and that 
the registered telegraph address is “ Leclanché, London.” 


Stafford.—It was reported at the last meeting of the 
Stafford Town Council that the provisional order would 
expire in August, and it was resolved to ask the Board of 
Trade to extend the time. The committee had instructed 
their engineer, Mr. Bell, to make a canvass, and the matter 
is likely to be proceeded with if the canvass promises well. 


Cardiff.—On Tuesday, at a meeting of the Lighting 
Committee of Cardiff Corporation, it was stated by the 
chairman that the sub-committee were not yet prepared to 
report as to a site for the electric light generating station. 
They were still waiting respecting the land, having had 
no satisfactory reply from either of the parties approached. 


Bishopsgate-street Station.— The jury in the 
Bishopsgate fatal railway accident added, as a rider to their 
verdict of accidental death, that, although the accident had 
not been shown to have arisen from the defective lighting 
of the station, they wished to call attention to the fact that 
the station should be better lighted, more especially near 
the signal-box, and with the electric light if possible. 


Lighthouses and Lightships.—The Royal Com- 
mission to enquire into the desirability and practicability 
of telegraphic communication between lighthouses and 
lightehips and the shore will be constituted as follows: 
Lord Mount-Edgcumbe (president), Sir E. Birkbeck, M.P., 
Admiral Sir G. Nares, Admiral Sir L. M’Clintock, Mr. 
Mulholland, M.P., Mr. Munro Ferguson, M.P., Mr. J. 
Cameron Lamb, C.M.G., Mr. E. Graves, and Mr. J. A. 
Kempe. 


Spalding.—At the last meeting of the Spalding Im- 
provement Commissioners, upon the recommendation of 
the Gas Committee, it was decided to lay down an addi- 
tional main, to secure the better lighting of the centre of 
the town, the cost of the proposed new work being under 
£300. Mr. Kingston advised the Board not to spend more 
than was necessary on their old gas works, as he held the 
opinion that gas lighting would in a few years be replaced 
by electric light. 


Islington.—At the meeting of the Islington Vestry 
last Friday, the Special Electric Lighting Committee pre- 
sented a recommendation that a provisional order authoris- 
ing the Vestry to supply electricity in the parish should be 
applied for. The committee have arrived at this decision 
after exhaustive research and the advice of an eminent 
engineer, and they have come to the conclusion that it 
is possible to give the supply at 5d. per unit, as against 
6d. in St. Pancras and 8d. as mentioned by other 
promoters. 


Victoria-embankment.—We are pleased to sce the 


London County Council are intending to take in hand the 
lighting of the embankment, once so resplendent with 
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ELMORE’S GERMAN AND AUSTRO-HUNGARIAN METAL 
COMPANY, LIMITED. 


The first annual general meeting of this Company was held on 
Thursday, June 9, at the City Terminus Hotel. 

Mr. James Rock presided, and, in moving the adoption of the 
report, stated that it had been impossible to hold the meetin 
sooner, as they had been unable to get the accounts comple 
earlier, the vouchers having been in the hands of an official auditor 
in Germany in connection with the establishment of the Germancom- 

y. This business was, however, nowcompleted. When forming the 
ierman company they paid to that company about £12,500, and a 
large proportion of this sum was still in their hands at the time 
the accounts weremadeup. They had only been at work at Schladern 
four or five weeks since they received permission to begin, and part 
of their working bad been fortheir own purposesin making mandrels 
from the original ores. The position of the factory was a very 
Eon one, and there was railway communication within 800 yards. 
hey had also land upon which they could extend the works as the 
business increased. He afterwards explained the various detaile 
and difficulties connected with tbe formation of the German 
company. They began business with 25 orders, but they would 
have plenty to keep them going. They were not proposing to 
increase the eu of the Company, for they were going to convert 
the £50,000 of 6 per cent. debenture stock into 7 per cent. prefer- 
ence shares, to be entitled to further dividends pro rata after the 
ordinary shares had received 10 per cent. per annum. 
Mr. John Maocfarlan seconded the motion, which was adopted. 
The Chairman, in answer to questions, stated that the German 
roperty was valued at what it cost, and that the German 
mpany had been established under the powers contained in 
this company's memorandum of association. 

Resolutions were afterwards passed authorising the increase of 
the capital to £250,000 by the creation of 25,000 new shares of £2 
each, the new shares and the 25,000 shares now unissued of the 
original capital to be called preference shares, the existing shares 
being in future termed ordinary shares. 


— 


NEW COMPANIES REGISTERED. 


London Electric Wire Company, Limited.—Registered by 
Wilkins and Co., 112, Gresham House, E.C., with a capital of 
£50,000 in £5 shares. Objects : to acquire the business of electrical 
wire and other electrical apparatus manufacturers, hitherto carried 
on by T. and J. Willey, under the style of the London Electric 
Wire Company, at Playhouse-yard, Golden-lane, E.C., and gene- 
rally to carry on and extend the said business in all its branches. 
The first subscribers are : 


ares. 
T. Willey, Bonchurch, Molyneux-park, Tunbridge Wells l 


J. Willey, The Lindens, Craven-park, Willesden  .................. 1 
F. J. Lamb, Cotswold, Fairholt- road, Stoke Newington ......... 1 
w e Willey, Anchor Works, Playhouse-yard, Golden-lane, i 
A. L. Don, 2, Hillside, Stonebridge, Willesden ... ............. l 
J. A. Hodgson, Anchor Works, Golden-lane, E. C.. 1 
H. Capel, Anchor Works, Golden-lane E. Ce 1 


Tbere shall not be less than three nor more than five Directors. 
The first are T. and J. Willey. Qualification, 200 shares. 
Remuneration, £5. 5s. each for each Board attendance. 


BUSINESS NOTES. 


Commercial Cable Company.—This onn announces the 
payment on July 1st of the quarterly dividend at the rate of 7 per 
cent. per annum. 

Western and Brazilian Telegraph Company. The receipts 
for the t week, after deducting 17 per cent. payable to the 
London Platino-Brazilian Company, were £2,622. 

City and South London Railway.— The receipts for the week 
ending June 12 were £745, against £800 for the same period of 
last year, or a decrease of £115. The total receipts to date from 
January 1, 1892, show an increase of £1,156 as compared with last 
year. 


— 


PROVISIONAL PATENTS, 1892. 


JUNE 7. ° 
10715. Improvements in oonductors for the distribution of 
electrical energy. Charles Edward Jackson, 55, Chancery- 
lane, London. (Complete specification. ) 


Improvements in and connected with junctions for 
electrical conductors. Carrington Riddell Gordon 
Smythe, 5, Doune Quadrant, Kelvinsido, Glasgow. 

An improved process and apparatus for making sodium, 
potassium, and like metais by electric action, and 
producing ferric chloride as a dry powder. Henry Clay 
Bull, 15, Water-street, Liverpool. 

Improvements in or relating to electric telegraphic 
signals-reoeiving apparatus. Richard Steenberg, 3, St. 
Nicholas-buildings, Newcastle-on-Tyne. 

10762, Improvements in incandescent electric lamps. Ephraim 


10716. 


10735. 


10742, 


Weaver and Gustavus Benson Manypenny, 328, High 


Holborn, London. (Complete specification.) 


10777. 


10818. 


10823. 


10847. 


10850. 


10855. 


10870. 


10873. 


10876. 


11032. 


11038. 


11041. 


13341". 


14033. 


8696. Microphones. 


Improvements in electric batteries. The Princess Com- 
ny, Limited, 60, Chancery-lane, London. (The Princees 
mpany, Limited, Mersch.) 

Improved electrical insulating oonduit. Carl Bollé, 

57, Barton-arcade, Manchester. (Charles W. Jefferson, 

United States.) 

JUNE 8. 


Improvements in the construction and attachments of 
insulators for telegraph, telephone, and such like 
purposes Ernest Wentworth Buller, 104, Colmore-row, 
Birmingham. 

An appliance for actuating an electric transformer 
switch. Richard Norman Lucas, Arthur James Mayne, 
and Anthony George, New Palace-chambers, Bridge- 
street, Westminster, London. 

Improvements in primary voltaio batteries. Henry 
Weymersch, 28, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 

Improvements in secondary batteries. Hugh Fitzalis 
Kirkpatrick-Picard and Henry Thame, 112, St. Stephen's- 
avenue, Shepherd’s Bush, London. 

Improvements in electrical measuring instruments. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (Edward Weston, United States.) (Com- 
plete specification. ) 

Improvements in electrical indicator apparatus. Charles 
Ambrose \‘cEvoy, 24, Southampton-buildings, Chanoery- 
lane, London. 

Improvements in the reflection and distribution of the 
electric light. Illius Augustus Timmis, 2, Great George- 
street, Westminster. 


JUNE 9. 


. Improvements in primary and secondary batteries for 


electric lighting and power. William Jones Birnie, 16, 
Eastlake-road, Brixton, London. 


. An improved electrical advertising deviee. Arthur 


Walter Davies and Pennington Rowe Nunes, 151, Strand, 
London. 
JUNE 10. 


. Improvements in microphones. George Lee Anders and 


Walther Köttgen, 10, Jeffrey’s-square, Lond 
JUNE 11. 


on. 


. Improvements in electric clooks. Arthur Boothe Webber, 


20, High Holborn, London. 

An improvement in insulating supports for electrical 
conductors led in culverts. John Thomas Harris, 28, 
Southampton-buildings, Chancery-lane, London. 
Improvements in electric signalling apparatus. Gustav 
Binswanger and Herbert Jobn Coates, 11, Furnival.street, 
Holborn, London. 

Improvements in ' electrical safety devices.” Vittorio 
Coven Lironi, Bow Electric Works, Arnold-road, Bow, 
London. 


SPECIFICATIONS PUBLISHED. 


1886. 


Covering and insulating electrie wires. 
(McCracken.) (Amended.) 


Electrolysis. Abel. (Siemens and Halske.) (Second 
edition.) 


Newton. 


1891. 
(Vogt.) 


Huelser. 


8806 Dynamo-electrio, etc., machines, Gravier. 


10894. 
12384. 
12484 
16931. 


6112. Secondary batteries. Lake. 
7398. Telephone receivers. 


Electrometers. Boys. 
Insulating electric wires. Mackay. 
Telephonic switching apparatus. Bennett. 
Electric meters (irassot. 

1892. 
(Sleicher and Mosher,) 
Hess, 


COMPANIES' STOCK AND SHARE LIST. 


r Pre 
Name Paid. Wednes 
me Jö ² 1 day 
Rü, ³ðVLĩ en NEU SONUS — 31 
Dx ld c RN — 2 
Indis Rubber, Gutta Percha & Telegraph Co. 10 204 
House-to-House ͥ M-ꝛ⸗ͤ!⸗P Ulk 5 53 
Metropolitan Electric Suppl. — 7È 
London Electric Supply ...................... oe 5 3 
Swan United MC Ec T————!( 34 44 
St rr — 8 
National Telephobkt nnn . 5 41 
Electric Construction. 10 6i 
Westminster Electric . F i JU 
Liverpool Electric Supply  ............ 4 $ 35 
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NOTES. 


St. Pancras is to have a new technical institute. 


Bath.—The electric light company have agreed to fix 
Pearline globes to the street arc lamps. 


Indiarubber.—It is stated that vast virgin forests of 
the caoutchouc tree have been discovered in Upper 
Orinoco. 


Volume Nine.—Owing to this being our index number, 
several very interesting papers have had to be left over 
until next week. 


King’s College.—The prize winner in electrical engi- 
neering at King’s College at the distribution on Friday was 
Mr. F. E. Proctor. 


Public Lighting. Tenders have been invited for the 
lignting of the street lamps of Romford, Essex, and 
Rugeley, Staffordshire. 


World's Fair.—The London Polytechnic has booked 
over 800 passengers for the Chicago Exhibition at 
25 guineas inclusive fare. 


Lancaster is to spend £40,000 on new roads, buildings, 
fire brigade stations, and so forth, where electrical appli- 
ances will be naturally required. 


Oxford.—The Oxford central electric light station was 
formally opened last Saturday by the Mayor of Oxford in 
presence of a large enthusiastic meeting. 


Deptford Tramways.—The London County Council 
have sanctioned the use of mechanical power other than 
steam on the Deptford and Greenwich tramways. 


Alternators in Parallel.— The alternating dynamos 
mentioned last week, which were run in parallel at Madrid, 
were Lowrie-Parker machines, made at Wolverhampton. 


Journal.—We have received the Journal of the Insti- 
tution for June, containing papers on the electric arc, by 
A. P. Trotter, and on the E.M.F. of secondary batteries, 
by Dr. Gladstone and W. Hibbert. 


Edison’s Fee.—It is stated that the largest fee on 
record for an expert's opinion was given to Edison 
by the Niagara Company in the shape of a cheque for 
40,000dols., or £8,000. It does sound large. 


Spanish Telegraphs.—aA complete strike of telegraph 
operators has taken place in Spain, 2,800 operators being 
idle. It seems probable, says Reuter, that the Government 
will be obliged to concede the terms demanded. 


Burnley.—On Tuesday Mr. Arnold conducted a Local 
Government Board enquiry at Burnley relating to an 
application by the Council to borrow £29,000 for a scheme 
of electric lighting which has already been provisionally 
adopted. 

Manchester.—Tenders for the electric wiring of that 
noble building, the Manchester Town Hall, are invited by 
the Gas Committee, specifications being obtainable on pay- 
ment of two guineas. The tenders are to be sent in by 
July 5th. 

Church Lighting.—St. Nicholas Cole Abbey, Queen 
Victoria-street, has been fitted for some time for electric 
light. Current is now turned on, and the 11 lamps of 
200 c.p. givea steady and satisfactory light, which is greatly 
appreciated. 

Bradford.—With reference to the tests of electric cars 
at Bradford, of which we have given recent accounts, we 
learn that so far as the electrical part of the installation is 
concerned, the trial has proved perfectly successful. Nego- 
tiations are now progressing as to the future working of 


the line. 
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Dundee.—At the meeting of the Gas Commissioners 
last week, it was resolved to borrow, subject to the approval 
of the Secretary of State for Scotland, the sum of £20,000, 
to be applied towards the establishing of electric lighting 
works at Dundee. 


Taunton,—On Wednesday last week, at the meeting 
of the Taunton Town Council, the Electric Lighting Com- 
mittee recommended that the Council should enter into a 
contract with the electric light company to purchase the 
whole of the buildings, plant, and works of the company 
for £9,300. The report was adopted. 


Societe Internationales des Electriciens.—Mem- 
bers of this society, of which Mr. R. Aylmer, M.I.C.E., is 
hon. secretary and treasurer in this country, are requested 
to note that the society's office has been moved from 42, 
Parliament-street to 47, Victoria-street, S.W., and that 
the registered telegraph address is Leclanché, London." 


Stafford.—It was reported at the last meeting of the 
Stafford Town Council that the provisional order would 
expire in August, and it was resolved to ask the Board of 
Trade to extend the time. The committee had instructed 
their engineer, Mr. Bell, to make a canvass, and the matter 
is likely to be proceeded with if the canvass promises well. 


Cardiff .-On Tuesday, at a meeting of the Lighting 
Committee of Cardiff Corporation, it was stated by the 
chairman that the sub-committee were not yet prepared to 
report as to a site for the electric light generating station. 
They were still waiting respecting the land, having had 
no satisfactory reply from either of the parties approached. 


Bishopsgate-street Station,— The jury in the 
Bishopsgate fatal railway accident added, as a rider to their 
verdict of accidental death, that, although the accident had 
not been shown to have arisen from the defective lighting 
of the station, they wished to call attention to the fact that 
the station should be better lighted, more especially near 
the signal-box, and with the electric light if possible. 


Lighthouses and Lightships.— The Royal Com- 
mission to enquire into the desirability and practicability 
of telegraphic communication between lighthouses and 
lightships and the shore will be constituted as follows: 
Lord Mount-Edgcumbe (president), Sir E. Birkbeck, M.P., 
Admiral Sir G. Nares, Admiral Sir L. M’Clintock, Mr. 
Mulholland, M.P., Mr. Munro Ferguson, M.P., Mr. J. 
Cameron Lamb, C.M.G., Mr. E. Graves, and Mr. J. A. 
Kempe. 


Spalding.—At the last meeting of the Spalding Im- 
provement Commissioners, upon the recommendation of 
the Gas Committee, it was decided to lay down an addi- 
tional main, to secure the better lighting of the centre of 
the town, the cost of the proposed new work being under 
£300. Mr. Kingston advised the Board not to spend more 
than was necessary on their old gas works, as he held the 
opinion that gas lighting would in a few years be replaced 
by electric light. 


Islington.—At the meeting of the Islington Vestry 
last Friday, the Special Electric Lighting Committee pre- 
sented a recommendation that a provisional order authoris- 
ing the Vestry to supply electricity in the parish should be 
applied for. The committee have arrived at this decision 
after exhaustive research and the advice of an eminent 
engineer, and they have come to the conclusion that it 
is possible to give the supply at 5d. per unit, as against 
6d. in St. Pancras and 8d. as mentioned by other 
promoters. 


Victoria-embankment.— We are pleased to sce the 


London County Council are intending to take in hand the 
lighting of the embankment, once so resplendent with 
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Jablochkoff lamps. After consideration the Highway Com- 
mittee consider it would be advisable for the Council to 
have their own inetallation for this purpose, the cost of 
installation being not over £10,000, and the cost of main- 
tenance not to exceed £2,000 a year. Subject to an esti- 
mate, they propose to put this installation in hand very 
shortly. | 


Central London Railway.—The Select Committee 
of the House of Commons, to whom was referred all the 


London electric railway schemes, having declined to | 


consider in the present Parliament the scheme promoted by 
the Central London Railway Company to extend their 
authorised railway from the Mansion House to Liverpool- 
street Station, the promoters have come to an arrangement 
with the whole of the opponents, numbering upwards of 
10, whereby no further opposition will be offered to this 
extension in either House. 


Lighting of Private Residences.—Mr. T. Burt 
Heywood, of Woodhatch, Reigate, has decided to adopt 
the electric light in his private residence, and has placed 
the contract for the work with Messrs. Drake and Gorham. 
The power willbe derived from a 7-h.p. Otto gas engine 
driving an eight-kilowatt dynamo. This firm has a large 
number of other country house installations in hand, 
including Callaly Castle, Northumberland, for Major 
Browne; Chalfont Park, Slough, for Captain Penton, 
M. P.; and Lawnhurst, Didsbury, for Mr. Henry Simon. 


Paris.—Those electric light companies that have adopted 
the system of open conduits with forced air ventilation, 
such as is used at St. Pancras, have shown considerable 
foresight. We notice that at Paris another explosion took 
place, this time in the Rue Bréda, Thursday last week, sup- 
posed to be from escaping gas exploded from a spark. That 
the gas was to blame is evident from the fact that no sooner 
was the cover replaced than it was again forced up and 
broke in two. Certainly here electrolytic action, the 


cause sometimes attributed, could not have been at work, | 
and an escape of ordinary lighting gas must have been | 


present. 


Scarborough.— At the last meeting of the Scarborough 
Town Council, the report of the Lighting Committee was 
brought forward. The committee resolved that before any 
further steps be taken it is desirable that the committee 
should have an interview with Mr. Bernard Drake, the 
electrical engineer to the Council. They also resolved that 
the town clerk should write to six towns where electric 
lighting is in operation, and ascertain from them what was 
the cost of their plant, etc., what number of electric lights 
they have in use, the amount of the annual expenditure, 
and the amount of the annual receipte. The further con- 
sideration of these minutes was deferred to the next meet- 
ing of the committee. 

Hammersmith.—Atthe Hammersmith Vestry meeting 
last week, with reference to the application of the Putney 
and Hammersmith Electric Lighting Company (consent to 


which was given in January last) the committee reported | 


they had again considered the letter from the company, 
stating that the conditions upon which the Vestry were 
prepared to give their consent to the West, London electric 
lighting provisional order were so onerous that they had 
no option but to abandon the application, and asking that 
the £300 deposited with the Vestry be returned. They 
recommended that the money be returned, and this the 
Vestry agreed to, having refused the application on a 
previous occasion, when the report was referred back for 
further consideration. 

Varley Memorial.—A meeting attended by Messrs. 
R, E. Crompton, T. E. Gatehouse, W. A. Gorman, Prof. 


D. E. Hughes, T. Parker, Major Flood Page, A. Stroh and 
J. W. Swan, was recently held at the rooms of the Institu- 
tion of Electrical Engineers for the purpose of discussing 
the best method of recognising the great services of Mr. 
Samuel Varley to the electrical industry. The meeting 
was unanimously of opinion that the services of Mr. 
Samuel Varley to the electric industry deserved substantial 
recognition, and that everyone interested in electric 
engineering should be invited to join the committee 
for the purpose of discussing the best form that this 
recognition should take, and that a draft circular should 
be prepared ready for submission to a meeting of the com- 
mittee, which should be invited to attend at the rooms of 
the Institution of Electrical Engineers at 28, Victoria-street, 
on Friday, July 1, at four o'clock. 


Worcester,— We are glad to find the Councilmen of 
Worcester have determined to proceed with the work of 
electric lighting instead of wasting more time in discussing 
systems after the decision. A meeting of the Watch Com- 
mittee was held last Friday, the mayor (Mr. W. Holland) 
presiding. The resolution of the Council referring to the 
committee the duty of recommending as to what portions 
of the Brush Company’s tender for the electric lighting 
scheme should be accepted was reported. Alderman 
Higgs proposed that the company should be requested 
to tender for a supply of 5,000 lamps only. He urged 
that the present tender providing for an installation of 
20,000 lampe, with 12,000 constantly running, was greatly 
in excess of the present or prospective requirements of the 
city. The motion was not seconded. The resolution of 
the committee was referred to a sub-committee to 
consider and report what part of the work should be 
proceeded with. 


State Telephones.—In the House of Lords on Tues- 
day, Lord Balfour of Burleigh moved the second reading 
of the Telegraphs Bill, which, he said, was introduced for 
the purpose of giving effect to a Treasury Minute of May 
24 last. The main feature of the Bill was the revision of 
the present system of telephones. There was only one 
clause to which it was necessary to call attention. In 
some districts of the country the inhabitants were deprived 
of the advantages of telephonic communication by the un- 
willingness of landlords to allow wires to be affixed to their 
property. The clause to which he referred proposed that 
where assent was unreasonably withheld the Postmaster- 
General might apply to the Railway Commission to 
authorise the fixing of wires, and that, if the Commission 


| made an order and the owner was dissatisfied, the order 


should be laid before Parliament and dealt with in the 
| same way as provisional orders. He thought their lordshipe 
would agree that the time had come when the obetruction 
of one or two persons should not be allowed to deprive 
the inhabitants of a large district of the advantages of 
telephonic communication. 

Engineers for Spain.—Mr. E. G. Pink, plaintiff in 
the action of Pink v. Electricity Supply Company for Spain, 
Limited, was engaged under contract as resident engineer 
in Madrid. Being unable to agree with the manager in 
Spain on technical matters of importance, plaintiff, after a 
fruitless appeal to the directors of the company in London, 
offered to resign, and was diemissed by the said manager. 
He returned to London under protest, and eventually 
commenced proceedings. The case was finally settled out 
of court by the defendants paying three months' salary in 
lieu of notice, first-class travelling expenses, and all costs. 
Mr. Pink has also received a letter from the company 
stating that the directors feel assured he did his best to 


| promote the interests of the company, and that they much 


regret that the termination of agreement was unavoidable 
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| tenders. When this report came before the Council, Mr. 


owing entirely to a difference of opinion with the general 


manager of the company in Spain, due in a great measure | 
to the want of a common language in which they could | 


converse freely. The directors do not impute any blame 
in the matter, and recognise at the same time the important 
economies effected by him in the working of the station. 
They further state they will be happy to recommend him 
for the post of chief engineer to any similar undertaking. 
The moral seems to be—learn the language of the country 
in which you are going to be engineer. 

Lighting the Guildhall.—At the meeting of the 
Commissioners of Sewers last week, Mr. Pannell presented 


the report of the City Lands Committee, recommending 


that the Guildhall and offices, library, and Council-chamber 
should be fitted with electric light installations, at an esti- 
mated cost of about £1,750 for the installations and £500 
per annum for the current and maintenance. Mr. Pannell 
explained that the total cost would be £4,500, and the 
annual expense on completion would be £1,500, against 
£1,156 for the present supply of gas. Mr. MacGeagh 
asked whether the City of London Court could be 
supplied with the electric light, the cost of which 
would be paid out of the funds of the Court. Mr. 
Stanley asked whether the committee had made any 
arrangement with the City of London Electric Lighting 
Company with respect to the cost per unit. Mr, Pannell 
replied that it would be obvious that the committee could 
not enter into negotiations as to prices until an instruction 
had been received from the Court. Mr. Stanley explained 
that the company could easily supply the current at 6d. 
per unit, and make a large profit, but he believed that 
they had the power to charge 8d. per unit. Mr. King 
said it might be possible at a future date to have 
the installation at Guildhall for the supply of the 
building and the Mansion House too, but at the present 
time it was thought that they should give the electric 
lighting company the chance of supplying the current. 
Mr. Wallace expressed an opinion that the work ought to 
be put out to contract. Mr. A. T. Layton, who said he 
had had some experience of electric lighting, thought the 
Guildhall could not be supplied for £500 per annum. Mr. 
Pannell believed the work could be done for the estimated 
amount, the committee having been assisted by the advice 
of Mr. Preece, and he thought also that it would be better 
for the Corporation to wait before taking upon itself the 
responsibility of doing the work, The report of the com- 
mittee was then adopted. 


Yarmouth. — The Yarmouth Town Council have 
decided that they will employ a consulting engineer and 
get out plans and estimates, but that they will not actually 
pass a resolution to put down an installation at the present 
moment. At the meeting last week, it was stated that the 
town clerk had informed the committee that the Council 
could lay down suitable and sufficient distributing mains 
for a general supply of electricity to the town. It was 
agreed by the committee—(a) that the Town Council be 
recommended to carry out the necessary works for pro- 
viding a system of electric lighting in the borough, and 
that the providing of electricity be not handed over 
to a company; (b) that Messrs. Crompton, Messrs. 
J. E. H. Gordon and Co, Messrs. Woodhouse and 
Rawson, Messrs, Hammond, the Planet Electrical Engi- 
neering Company, and the Brush Company be asked to sub- 
mit schemes with estimates at which they would be 
prepared to carry out an installation suitable for the 
requirements of the town, and that the borough surveyor 
be instructed to furnish plans and the necessary particulars; 
(c) and that the committee be authorised to employ a con- 
sulting engineer to advise them on the specifications and 
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de Caux asked for the cost, He did not think the Corpo- 
ration should enter into any such speculation as was pro- 
posed. The report as to the experience of other towns did 
not give a rosy view, and certainly did not lead to the con- 


clusion that the scheme could be carried out without 


charge to the ratepayers. He was perfectly satisfied that 
if they entered into the matter it would land the town in 
enormous expense. He moved the expunging of the 
report. Mr. Martins urged the adoption of the scheme in 
order to prevent the introduction of a monopolising com- 
pany. Mr. W, Palmer said the question was whether the 
Corporation were to retain the control in their hands, or 
to hand it over to à private company. Mr. Tomkins, while 


approving the introduction of the new light, preferred to 


know what the cost would be before taking any definite 


steps. Mr. de Caux's resolution was then put and lost by 


17 to 13. A further amendment, moved by Mr. Tomkins, 
and seconded by Mr. J. H. Palmer, that paragraph (a) be 
struck out ot the report, was carried by 18 to 4. The 
report thus amended was then adopted. 


Expert's Opinion.—4An amusing case came before the 
St. Martin's County Court last Friday, when the value of 
an electrical expert's opinion was called in question. The 
case was a cross summons by Mr. Ernest Claremont, 
described as manager to the Metropolitan Electric Supply 
Company, for £10. 108. fee for testing a lamp, against a 
county court summons by Messrs, Smith and Son, of the 
Strand, for jewellery received and not paid for. It 
seems from the evidence given by Messrs. Smith and 


| Mr. Claremont, that when the latter was summoned, 


a counter-claim for testing was sent in, Messrs. Smith 
denying that any order was given for an expert 
test as claimed. Their window had been fitted with 
electric light by F. Suter and Co., and it was noticed 
that a slight dampness was observable. Mr. Claremont 
called attention, or had his attention called to this fact, and 
the suggestion was made he should take the lamp home and 
test it, Messrs. Smith maintaining this was a simple friendly 
transaction, Not-so Mr. Claremont, who swore on oath it 
was his opinion he had been called in as an expert, 
that he never usually accepted a fee of less than 25 


| guineas, that testing by a photometer was a very delicate 


test, one of the most delicate an electrician could under- 
take, that the test took him 300 hours with considerable 
expense for current. Amongst other questions, Mr, 
Claremont answered that he tested for extraordinary 
heat in the lamp and for life of the lamp, that a 
good lamp should give out no heat at all, absolutely 
none ; that the cause of extra heat would be bad vacuum 
or bad manufacture, that it was a most delicate test, 
that one hour would be enough to test for vacuum, 
but 300 hours was not too much to test as desired, that 
10 guineas was certainly not too much for testing a three 
and ninepenny lamp, and that they should not have called 
in expert opinion ; that he did not send in the account until 
the summons was issued, because it took two months, and 
he had not furnished the report. His report was that 
he had tested the 8-c.p, 100-volt lamp, and could find 
absolutely nothing the matter with it; it gets a little 
hot when overrun, but not sufficiently so to cause the 
dampness complained of. The manager of Messrs, Smith 
gave evidence to the effect that no one considered that a 
charge was to be made; and Mr. Suter contradicted Mr. 
Claremont's statements as to the entire absence of heat, 
the necessity fora long test, and the fairness of the charge. 
The Court found that there was no warrant for such a 
large charge, and awarded one guinea on account of the 
claimed test, 
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METERS FOR RECORDING THE CONSUMPTION 
OF ELECTRICAL ENERGY.* 
BY CHARLES HENRY WORDINGHAM, A. k. C., STU D. INS T. C. E. 
(Concluded from page 592.) 


A most ingenious modification has been introduced into 
this meter by Mr. Miller, of the Kensington and Knights- 
bridge Electric Light Company. He employs only one 
clock, which drives a soft iron disc through the differential 
gear already described. The disc revolves in front of a 
coil carrying the current to be measured and is retarded by 
it, This admirable device does away with the whole 
trouble of synchronising, as there is only one clock, and 
prevents the danger of the record being destroyed by one 
clock stopping. There should be an excellent future for 
this meter. 

An adaptation of the Aron meter, made by the same 
inventor, supplies a great want felt by users of secondary 
batteries—viz., an indicator of the amount of charge in the 
battery. Now it is obvious that if the main current be 
reversed in the wattmeter form, repulsion will ensue and 
the pendulum will be retarded, the meter, in consequence, 
registering backwards Mr. Miller found that, with the 

inary form of coils, if the current was reversed, the 
indications were not accurate, owing partly to the slow 
speed. He accordingly altered the form of the coils and 
shortened the pendulums, and in this way he suceeeded in 
producing a meter that would register accurately, which 
ever way the current flowed. In order to ascertain the 
condition as to charge of a secondary battery, he charges it 
fully through this meter, and notes the quantity registered. 
The battery is then allowed to discharge through the meter, 
and the instrument goes back. When the time for re- 
charging arrives, all the attendant has to do is to keep on 
the charging current until the meter shows its original 
reading. In this way the exact state of the battery is 
shown by an inspection of the meter. 

The Richard Fréres meter has been adapted to the same 
purpose by so mounting the fine wire coil that it can deflect 
on either side of its position of rest, thus driving the counting 
train either way according to the direction of the current. 
It has also been arranged that if a fixed loss in the battery 
be assumed, it can be allowed for by inserting a resistance 
in series with the fine wire coil when charging, thus making 
the meter register only the percentage of the charging 
current that will be returned. 

Oulton-Edmundson Meter.—In this the ordinary pendulums 
are replaced by horizontal balances oscillating at about one- 
quarter the speed, the torsion being supplied by a straight 
flat spring, which also serves as a suspension. 
clocks are driven by one mainspring. The controlled 
pendulum carries two fine wire coil 
the main coil, and the other above it. Each of the movable 
coils consists of two circuits, one placed across the lamp 
leads in the ordinary way, the other forming a shunt across 
the main coil; the small current passing through this second 
circuit is stated to be required in order to raise the constant 
at the higher readings. This meter in its present form has 
only recently been introduced. 

Kelvin Meter.—One of the latest additions to this class of 
meter comes from the hands of Lord Kelvin, the inventor 
who has produced so many electrical measuring instruments 
of unsurpassed accuracy. As a laboratory instrument, no 
doubt the meter about to be described is extremely accurate, 
but it may be doubted whether it is suitable for practical 
use. In the first place, it is somewhat unreasonable to ex- 
pect a consumer to descend every day to his coal-cellar, it 
may be, in order to wind up an instrument of which he is, 
in all probability, afraid and looks upon as some infernal 
machine. Next, it has working of extreme delicacy, 
and is unsuitable to put into the hands of an ordinary 
linesman. Lastly, it is preferable to have a continuous, 
rather than an intermittent integrator. 

The instrument is a combination of a weight-driven clock 
which automatically breaks the circuit when 1t requires wind- 
ing, an ampere balance,and an integrating cam. A fixed 
coll carries the main current, and in front of it is placed a 


From the Transactions of the Institution of Civil Engineers. 


The two 


s, one swinging within 


fine wire coil carried at the end of a vertical aluminium 
lever free to turn on knife-edges about a horizontal axis, 
The lower end of this lever has attached to it a train of 
counting wheels, the first one of which can roll on a cylin- 
drical cam which is kept revolving at a constant speed by 
means of the clock. When a current passes through the 
main coil the other is repelled,'and the rolling wheel, which 
originally stood clear of the cam, moves over it, is raised 
by it, and rolls on its surface, thus actuating the counting 
wheels. Now the cylindrical surface of the cam is cut 
away screw fashion, so that, when at one end of it, the 
wheel only rolls for a small portion of its revolution, and 
at the other remains on it for the greater part of a revolu- 
tion, the time it remains on being proportional to the current 
corresponding to the position of the lever. A series of 
grooves are cut on the surface of the cam so that, once 
engaged, the wheel eannot shift sideways. A scale is pro- 
vided over which the lever moves, enabling the instrument 
to be employed as an ampere gauge and its indications to 
be checked. The constant of the instrument can be altered 
80 as to adapt it to various currents, by altering the weight 
on a horizontal rod projecting from the movable arm, and 
by altering the height of a nut on a vertical screw, 


CLASS 4. 


Edison Meter—This is a meter adapted to continuous 
currents only, and depends for its operation on the electro- 
lytie action of the current. A definite portion of the 
current to be measured is shunted through a bath contain- 
ing a solution of zinc sulphate, the electrodes being of 
amalgamated zinc. The meter in its latest form contains 
three essential parts : (1) the electrolytic cell and compen- 
sating coil, (2) the shunt resistance, and (3) a device for 
keeping the electrolyte from freezing. The case of the 
meter 1s of well-seasoned hard wood, specially prepared to 
exclude air and to secure good insulation, and its front is 


closed by a substantial sheet-iron door. 
(1) The cell. This is of bottle form, and is covered to 
| avoid evaporation. It is partially filled with a 10 per 


cent. zinc sulphate solution in which are suspended zinc 
plates supported by screws and nuts on ebonite distance- 
ieces, connection bung made to them by copper rods held 
Dy spring clips. The plates are prepared by being first 
thoroughly cleaned, then covered on the top and for a short 
distance up the rod with asphalte varnish, and lastly, 
amalgamated and dried. The positive plate is weighed 
before being immersed. The size of the plates is regulated 
by the maximum current the meter is intended to carry, 
the quantity of zinc allowed for being at the rate of 150 
milligrams per month for every ampere of nominal capacity. 
If the meter is likely to run at its full load for a large 
number of hours during the day, a larger cell is required 
than the above amount would give. In calculating the 
quantity that has passed through the meter, one ampere 
flowing for one hour is taken as depositing 1,224 milli- 
grams of zinc. The counter E.M.F. of the cell decreases 
as the temperature rises, and its resistance also falls; in 
order to compensate for the error thus introduced, a copper 
coil, the resistance of which of course increases with the 
temperature, is placed in series with the cell, and is so 
adjusted that the effective resistance of the combination is 
identical at 50deg. F. and at 86deg. F., varying about 
1 per cent. between these two points. As regards the 
change of effective resistance with change of current, it is 
found that the increase in counter E. M. F. is about compen- 
sated for by the fall in resistance of the cell. 

(2) The shunt resistance is of German silver, and has 
such a value that ;3,;th part of the whole current flows 
through the cell The resistance of this material varies 
l per cent. for every 45deg, F. change in temperature, and 
the maximum temperature attained by the meter is about 
120deg. F.; hencethe error from this source does not exceed 
2 per cent. | 

(3) The cell is kept from freezing by means of an in- 


| candescent lamp placed in the case of the meter and auto- 


matically lighted by means of a thermostat when the tem- 
perature falls below a certain value. This portion of the 
apparatus consists of a compound metallic strip which 
alters its curvature when the temperature falls, completin 

the circuit through the lamp. The contact point is arn 
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by a screw having a pitch of j'in., with a hexagon head, 


the faces of which are numbered. In this way the tem. 
perature of contact can be adjusted to within 2deg. F. 

À curve given by Mr. W. J. Jenks in a paper on this 
meter, read before the American Institute of Electrical 
Engineers, shows that after three amperes the rate of 
deposit is absolutely constant up to 20 amperes ; the meter 
having, therefore, a sevenfold range, and registering with 
the smallest current, the error is in favour of the consumer. 

The chief objections to this meter are the remarkably 
small fraction of the current that is measured—any error, 
either in deposit or in weighing the plates, being multiplied 
nearly a thousandfold; thenecessity for the consumer relying 
entirely upon the good faith of the supply company for the 
accuracy of his account—it being absolutely impossible for 
him to check his consumption from day to day, or to ascer- 
tain for himself the amount registered by his meter; and 
the constant attention required—the plates having to be 
removed every month, weighed and replaced. 

This meter is extensive use in Ameria, and was used 


with satisfactory results at Eastbourne before the system | 


was changed to an alternating-current one; it has not, 
however, met with much favour in this country. 
Lowrie-Hall-Kolle Meter.—This meter attempts to apply 
the electrolytic method to the measurement of alternating 
currents, and was worked out by the three inventors whose 
names it bears when they altered the system at Eastbourne 
from continuous to alternating, the Edison meter having 
iven, as already stated, satisfaction in the former case. 
n series with the converter is placed a secondary cell, 


giving a pressure of two volts, and an electrolytic bath. | 


The effect of this is to raise the positive wave bodily by 
two volts, and to diminish the negative wave by the same 
amount, the eftect being the equivalent of two volts always 


acting in one direction through the circuit—the current | 


flowing being proportional to the number of lamps turned 
on. The whole current thus passed through the secondary 
cell, but so far from it having any ill effect it seemed to 
prevent sulphating. It was found that in a suitable elec- 
trolytic solution, any metal can be by this method depo- 
sited by an alternating current, and the quantity so thrown 
down used as an indication of its amount. 

Improvements in other types of meter prevented this 
being brought to a state of perfection in spite of its being 
fairly promising. It was, however, open to at least one 
serious drawback—namely, if the alternating current was 
switched off, and any lamps left turned on, the cell dis- 
charged through them and caused a registration to be 
effected in the electrolytic bath ; moreover, the secondary 
cell had to be recharged every three months, and there can 
be little doubt that the inventors would have had trouble 
with the direct electrolytic action of the alternating current, 
for it has been shown that without any secondary battery 
being in circuit, such a current will cause deposition of an 
uncertain amount, depending on the size of the electrodes. 


TESTING OF METERS. 


In the commercial employment of meters, an important 
matter is their efficient and rapid testing ; and it may be of 
some interest if the author describe the arrangements 
designed and used by him for testing the meters employed 
by the London Electric Supply Corporation. Their system 
being an alternating one, only meters adapted to this class 
of current are provided for. The kinds used are Ferranti 
mercury, Ferranti-Wright and Frager. 

The method adopted in testing the mercury meters is to 
string a number together with their main coils in series 
with one another, and with an adjustable non-inductive 
resistance, the shunt coils being connected in parallel across 
the converter terminals. 

It may be well here to call attention to a source of error 
that is likely to be overlooked in testing any kind of shunted 
meter. “When in use, the shunt coil has one end attached 
to the shunt terminal and the other to the converter end 
of the series coil. If the meters be connected in series, 
each being allowed to feed its shunt in the ordinary way, 
two errors will be introduced, as an inspection of Fig. 11 


will show: (1) With large currents in the series coils, the | 


shunt of the meter nearest the converter is the only one 
receiving its full pressure (100 volts); the second has a 


| pressure that is less than the 100 volts by an amount equal 
| to the drop of pressure in the first; the third is deficient 


by the drop in two meters, and so on, the last of a long 
series receiving much less than 100 volts. (2) The last 
meter is the only one that has flowing through its series 
coil the current that is measured ; the last but one 
receiving in addition to this the shunt current of the last ; 
the third from the end those of the last two; and so on to 
the one nearest the converter, which receives in addition to 
the measured current the sum of all the shunt currents of 
the other meters. These two errors are easily and com- 
pletely disposed of by running a separate lead from the con- 
verter to excite them, as shown in Fig. 12. 
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CONVERTER. 


FId. 11. 


To resume, the reading of the dials having been noted, 
the desired current is thrown on, and kept on for a time 
sufficient to obtain a reading of such a magnitude that an 
error of + 0:1 would not affect the constant more than 
1 per cent. It is then thrown off, and the reading is taken 
when the meters have come to rest. The number of revolu- 
tions per hour shown by the dials having beencalculated from 
the difference of the readings, it is divided by the product 
of the current and the pressure ; this gives the number of 
revolutions per watt-hour, and, when multiplied by 1,000, 
the “ constant —i. e., the number of revolutions—per Bo 
of Trade unit. The pressure, and therefore the current, is 
maintained constant within one-half per cent., by the means 
described below. 

Obviously there isa slight error in this method owing 
to the meters requiring time to get up speed, but this is 
compensated for in praetice by their taking approximately 
the same time to slow down after the current is removed. 


„% „„ x 


When the current is so small that the time required for a 
run is inconveniently long, the meters are allowed to 
attain their full speed with that current and the centre 
hands are counted, the number of revolutions at the end of 
1, 2, 3 minutes being noted. With practice, 


it is easy to estimate to the tenth of a revolution, 


and these meters revolve with such remarkable regularity 


| that repeated experiments have shown it to be quite safe to 


infer the constant from a two-minutes count. The rate per 


| hour of the dials having been calculated, the constant is 


found as before. "This meter, as has been shown, has so 
smooth a curve that it is sufficient to adjust it at two points, 
one being that of maximum current and the other one- 


| tenth maximum. 


The Ferranti-Wright meters are tested in exactly the 
same way as the last, except that the first method is always 
used, the centre needle never being counted. Three points 
are usually determined in the curve, one being the maximum 
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current, one about one-seventh maximum, and one midway 
between the two. 

The Frager meters also are strung in series, and the same 
precautions observed as regards exciting their shunts, but 
their different nature requires a different method of testing. 
There are two stages: (1) In the first the clock motor is 
timed and adjusted until 1t beats seconds within 2 or 3 per 
cent. (2) Ihe meter as a whole is tested. The dials being 
set to zero, and the snails being in such a position that the 
levers have just left them (this is to allow them to become 


üIlooadgaooocooooogooocooooooco ol 
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Fic, 13. 


steady before engaging with the snails), the desired current | 


is thrown on and the pressure, and therefore the current, 
kept constant within 4 per cent. until the snails have made 
six complete revolutions. When the lever of the slowest 
meter has left the snail, the current is taken off and the 
readings are noted. The known percentage errors of the 
clocks having been allowed for, the number of Board of 
Trade units that would have been registered by each in an 
hour is calculated, and this is compared with the actual 
amount that would have passed inan hour. The percentage 
error is then corrected by altering the ratio of the wheels 
between the snail spindle and the train as already described. 


Fic, 14. 


Passing on to the arrangements for performing the above 


testa, it may be well to remark that the space at the author's | 


disposal was extremely limited: two rooms, one above the 
other, each 28ft. long, 12ft. wide at one end tapering away 
to 3ft. at the other, having to suffice for testing-room, 
stores, Frager meter repairing shop, and for containing the 
converters. The upper room was taken for tosning, the 
lower for workshop, converter-room, and stores; a hand- 


lift in one corner formed a convenient means of communi- 


cation. 
the narrow end is 

galvanometer and W 
chamber so formed ; 


The testing-room is all that need be described ; 
„ off, and a reflecting 
eatstone bridge placed in the 


the galvanometer rests on a 


shelf supported on H. iron cantilevers let into the 
wall, thus avoiding vibration. A space about 6ft. wide 
on the wall opposite the windows is faced with 
solid teak thoroughly coated with shellac, and to this are 
attached all switches; 5ft. 2in. from the floor a shelf, sup- 
ported like the one for the reflecting galvanometer, serves 
as a steady base for the ampere balances. Above this are 
fixed the primary fuses and switches, from which vulcanised 
indiarubber-covered cables, carried in iron pipes chased 
into the wall, lead to the converters in the room below. 

A standard horizontal, eee Cardew voltmeter, 
made by Messrs. Goolden and Co., is fixed below the 
switches, and shows the pressure on the shunt coils. 


Fio. 16. 


Beneath the shelf are placed all the secondary switches, 
With a few trifling exceptions, the secondary connections 
for large currents are made of bare copper strip lin. by 
ysin. supported on teak cleats, coated with shellac, the 
number of strips being proportioned to the current to be 
conveyed. This is a very convenient and cheap method, 
and, when neatly done, looks well. 

The mercury and Ferranti-Wright meters stand on 
narrow teak shelves one above the other, fixed on light 
T-iron cantilevers projecting from the wall. 


OM A B. 


ol lo] [o] [o] [ol [o] 


SECTION On C O. 


SECT O 


Fic. 17. 


It seemed desirable to be ableto carry on tests of all 
three kinds of meter simultaneously, and so three separate 
testing circuits, each with its adjustable resistances and 
switches, were provided. A fourth circuit was added, for 
running meters from 18 to 24 hours continuously on full 
load, to determine whether they would rise to an unsafe 
temperature. 

An obvious way of reducing the cost of testing is to feed 
the main coils with current at a low pressure, say 10 volts, 
and to excite the shunts with only 100 volts. After care- 
ful consideration the author decided not to adopt this plan, 
partly because he was not absolutely satisfied that it gave 
results identical with those obtained when both were 
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excited from the same source, and partly because with 
many meters in series the pressure would have to be raised 
with large currents, and the additional complication entailed 
seemed hardly compensated for by the saving in expense. 
This objection clearly does not apply to the heating test, 
in which the shunts are not excited and no measurements 
are made ; and, accordingly, a converter giving current at 
10, 20, or 30 volts pressure at will in its secondary is 
employed, the lowest pressure that will give the desired 
current through the circuit being used, this pressure varying 
with the number of meters in series. 

The mercury meter testing circuit is provided with 
resistances having a conductivity of 1:11 mho, divided into 
three sets—one of one mho, having 10 steps of 0:1 mho 
each; one of O'l mho, divided into 10 steps of 0°01 mho 
each; and one of 0:01 mho, divided into five steps of 0:002 
mho each. Each set has its members brought to a switch 
which, by the rotation of a hand-wheel, joins the desired 
number of coils in parallel one after the other. In this 
manner any current up to 111 amperes can be obtained by 
x s of 0:2 1 

t may be well to give a few details respecting these coils 
and switches. 
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+ 
1 7 $ . 
N. 22 — 


I 
Ea 


Fio. 


Coils.—All the wires are of platinoid, and the diameter 
in no case exceeds 1} millimetre, the object being to allow 
them to attain their final temperature rapidly. The coils 
that have to carry 10 amperes are of No. 17 B.W.G. bare 
platinoid wire, and are wound in two parallel oppositely- 
directed spirals carried on circular brown porcelain in- 
sulators, through which are passed bolts fixed to a light 
wrought-iron frame. The spirals are steadied by passing 
over two intermediate sets of insulators. Fig. 13 shows 
the arrangement. The other two sets of coils are wound 
on zinc cylinders about 3}in. in diameter, split parallel to 
their axes to eliminate eddy currents, and each spiral is 
wound half in one direction and half in the other. 

Switches. — Those for the 100-ampere and the 10-ampere 
coils have each 11 ring contacts, projecting inwards radially 
round a semicircle. The first contact is of sufficient size 
to carry the whole current of the set of coils to which it 
belongs, while the other 10 are in each case adapted to the 
current that flows through each member of the set. A 
brass sector, worked by a hand-wheel insulated from it, 
subtending the same angle at the centre of the switch 
as the 11 contacts, is so placed that when the hand- 
wheel is moved continuously in* one direction, it is 
forced successively through all the ring contacts, thus 
connecting the 10 one after the other with the first. 
The position of the handwheel thus determines the number 
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of coils in parallel, and there is none of the annoyance 
experienced when a number of separate switches are 
used and an effort of memory has to be made to remember 
which switches allow the desired current to pass ; moreover, 
at full load there is no idle wire. The switch for the one- 
ampere set is similar, but, of course, has only six contacta. 
The three sizes of switch are shown in Figs. 14, 15, and 16. 
It will be seen that the details vary slightly, but all are 
provided with brass eyes, into which the leads are sweated. 

Ferranti-Wright meters are provided with an identical 
set of resistances and switches. 

The Frager meter testing circuit has resistances having 
a conductivity of 22:2 mhos, the finest adjustment bein 
0:004 mho instead of 0:002. Only the third set is woun 
on zine cylinders, the other two being of bare wire on 
wrought-iron frames, and the two-mho set is on two separate 
frames, having one mho conductivity each. 

For the circuit for running the meters on full load, the 
pressure being only 10 volts, coils having a conductivity of 
22-2 mhos are used, the adjustment being by steps of 0:04 
mho. These coils are, of course, much shorter than those 
used with 100 volts pressure, but are mounted in the same 
general way. 
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With the exception of the last-named circuit, all are fed 
from an ordinary Ferranti 40-h.p. converter, transforming 
from 2,400 volts to 100 volte, and therefore giving about 
300 amperes in its secondary. This current is sufficient, 
since it is easy to so arrange the runs that it is not exceeded. 
There is a certain amount of drop of pressure at full load, 
even in this type of converter, which is exceptionally good 
in this respect, and the ordinary high-tension service mains 
being used, the pressure cannot always be relied upon to 
be exactly 100 volts. In order to obtain a constant pressure, 
the author employs a subsidiary regulating converter, 
having its secondary in series with the main converter ; it 
transforms down from 2,400 volts to 94 volts, and will yield 
300 amperes in its secondary. Connection can be made at 
10 points of its secondary, so as to obtain the current at a 
pressure of 3, 14, 24, to 93 volts. By means of one two- 
way and one ten-way switch, the pressure can be varied 
94 volts (see Fig. 18). In the primary is a reversing 
switch, so that this converter can either help or oppose 
the main. In this way a regulation of 94 volts either 
way, or range of 19, is obtained. This, of course, is 
unnecessarily large, but it was designed for use when the 
Deptford works were still in a more or less experimontal 
stage, and the large margin was very useful. 

The current is measured by Lord Kelvin’s standard 
balances, of which there are three, one reading nominally to 


608 


THE ELECTRICAL ENGINEER, JUNE 24, 1892. 


10 amperes, but actually to six amperes (getting very hot even 
with this if the current is on for any length of time), one 
reading to 100 amperes and the third to 600 amperes. All 
these are required on each testing circuit, though only one 
at a time ; in order, therefore, to render any one available 
for all circuits a switch is employed, consisting of two sets 
of bars running at right angles to one another, on opposite 
sides of a slab of slate. At alternate points of crossing, holes 
are drilled through bars and slate, being tapped in those at 
the back, and allowing brass bolts provided with insulating 
handles to pass through the front bars and the slate. These 
bolts have each a collar which takes a bearing on the front 
bar when the bolt is screwed into the back, thus connecting 
the bars. By means of two such bolts any two vertical 
bars, to which are connected the balances, can be joined to 
any two horizontal bars, to which are brought the circuits. 
T wo spare vertical bars or bridges, with holes drilled at 
every point of intersection, take the place of the balance in 
the circuit without one (usually the heating circuit), and 
admit of changing from one balance to another without 
stopping the run. This switch is shown in Fig. 17. 

The circuit is never broken with the plugs. A single 
break pointsman switch is placed in each circuit, and 
admits of runs being started and stopped in any one circuit 
independently of the others. 

The number of meters of any kind required to be tested 
at once is constantly varying, and if two fixed terminals 
only are provided between which to join them, a number 
of different lengths of cable for connecting them thereto 
are required ; these are clumsy and unsightly, and the 
following has been found to be a convenient device. A series 
of brass bars, about 2ft. 6in. long, having bolts and nuts 
projecting at intervals of 8in. or 9in., are fixed on teak 
against the wall above the shelf on which the meters stand : 
bridging-pieces serve to bridge across the gaps when re- 
quired. Short pieces of very flexible cable, terminating in 
brass eyes, are used to join the ends of a set of meters to 
the nearest bolts of separate bars. On removing the 
bridging-piece connecting the bars, the meters are looped 
in. Another advantage of this is that a second batch of 
meters can be got ready at another part of the shelf while 
the first are running. 

Fig. 18 shows diagrammatically the arrangement of the 
whole testing plant described above. 


EXPERIMENTS WITH ALTERNATE CURRENTS OF 
HIGH POTENTIAL AND HIGH FREQUENCY.* 


BY NIKOLA TESLA. 
(Concluded from paye 595.) 


Another line of experiment, which has been assiduously 
followed, was to induce by electro-dynamic induction a current or 
luminous discharge in an exhausted tube or bulb. This matter 
has received such an able treatment at the hands of Prof. J. J. 
Thomson that I could add but little to what he has made known, 
even had I made it the special subject of this lecture. Still, since 
experiences in this line have gradually led me to the present views 
and results, a few words must be devoted here to this subject. It 
has occurred, no doubt, to many, that asa vacuum tube is made 
longer the E.M.F. per unit length of the tube necessary to pass a 
luminous discharge through the latter, gets continually smaller : 
therefore, if the exhausted tube be made long enough, even with 
low frequencies a luminous discharge could [2 induced in such a 
tube closed upon itself. Such a tube might be placed around a 
hall or on a ceiling, and at once a simple appliance capable of 
giving considerable light would be obtained. But this would 

e an appliance hard to manufacture and extremely unmanage- 
able. It would not do to make the tube up of small lengths, 
because there would be with ordinary frequencies considerable 
loss in the coatings, and, besides, if coatings were used it would 
be better to supply the current directly to the tube by connectin 
the coatings to a transformer. But even if all objections of suc 
nature were removed, still, with low frequencies the light conver- 
sion itself would be inefficient, as I have before stated. In using 
extromely high frequencies the length of the secondary—in other 
words, the size of the vessel—can be reduced as far as desired, and 
the efficiency of the light conversion is increased, provided that 
means are invented for efficiently obtaining such high frequencies. 


* Lecture delivered before the Institution of Electrical 
Engineers at the Royal Institution, on Wednesday evening, 
February 3, 1892. 
Electrical Envineers. 


From tho Journal of the Institution of | 


Thus one is led, from theoretical and practical considerations, 
to the use of high frequencies, and this means high E M.F.'s 
and small currents in the primary. When he works with con- 
denser charges—and these are the only means up to the pre- 
sent known for reaching these extreme frequencies—he gets to 
E.M.F.’s of several thousands of volta per turn of the primary. 
He cannot multiply the electro-dynamic inductive effect by 
taking more turns in the primary, for he arrives at the conclu- 
sion that. the best way is to work with one single turn —though he 
must sometimes depart from this rule—and he must get along 
with whatever inductive effect he can obtain with one turn. But 
before he has long experimented with the extreme frequencies 
required to set up in a small bulb an E. M.F. of several thousands 
of volts, he realises the great importance of electrostatic effects, 
and these effecta grow relatively to the electro-dynamic in signifi- 
cance as the frequency is increased. Now, if anything is desirable 
in this case, it is to increase the frequency, and this would make 
it still worse for the electro-dynamic effects. On the other hand, 
it is easy to exalt the electrostatic action as far as one likes by 
taking more turns on the secondary, or combining self-induction 
and capacity to raise the potential. It should also be remembered 
that, in reducing the current to the smallest value and increasing 
the Poenus the electric impulses of high frequency can be more 
easily transmitted through a conductor. 

These and similar thoughts determined me to devote more 
attention to the electrostatic phenomena, and to endeavour to 
produce potentials as high as possible, and alternating as fast as 
they could be made to alternate. I then found that I could 
excite vacuum tubes at considerable distance from a conductor 
connected to a properly constructed coil, and that I could, by 
converting the oscillatory current of a condenser to a higher 
potential, establish electrostatic alternating fields which acted 
through the whole extent of a room, lighting up a tube, no 
matter where it was held in space. I thought to recognise that 
I had made a step in advance, and I have persevered in this line; 
bus I wish to say that I share with all lovers of science and 
progress the one and only desire—to reach a result of utility 
to men in any direction to which thought or experiment may 
lead me. I think that this departure is the right one, for 
cannot see, from the observation of the phenomena which manifest 
themselves as the frequency is increased, what there would remain 
to act between two circuits conveying, for instance, impulses of 
several hundred millions per second, except electrostatic forces. 
Even with such trifling frequencies the energy would be prac- 
tically all potential, and my conviction has grown strong that, to 
whatever kind of motion light may be due, it is produced by 
tremendous electrostatic stresses vibrating with extreme rapidity. 
Of all these phenomena observed with currents, or electric 
impulses, of high frequency, the most fascinating for an audience 
are certainly those which are noted in an electrostatic field acting 
through considerable distance, and the best an unskilled lecturer 
can do is to begin and finish with the exhibition of these singular 
effects. Itake a tube in the hand and move it about, and it is 
lighted wherever I may hold it; throughout space the invisible 
forces act. But I may take another tube and it might not light, 
the vacuum being very high. I excite it by means of a disruptive 
discharge coil, and now it will light in the electrostatic field. I 
may put it away for a few weeks or months, still it retains the 
faculty of being excited. What change have I produced in the 
tube in the act of exciting it? If a motion imparted to the atoma, 
it is difficult to perceive how it can persist so long without being 
arrested by frictional losses, and if a strain ex in the dielec- 
tric, such as a simple electrification would produce, it is easy to 
see how it may persist indefinitely, but very difficult to under- 
stand why sinh a condition should aid the excitation when we 
have to deal with potentials which are rapidly alternating. 

Since I have exhibited these phenomena for the first time, I have 
obtained some other interesting effects. For instance, I have pro- 
duced the incandescence of a button, filament, or wire encl in 
atube. To get to this result it was necessary to economise the 
energy which is obtained from the field and direct most of it on 
the small body to be rendered incandescent. At the beginnin 
the task appeared difficult, but the experiences gathered permit 
to reach the result easily. In Fig. 34 and Fig. 35 two such tubes 
are illustrated which are prepared for the occasion. In Fig. 34 a 
short tube, TI, sealed to another long tube, T, is provided with a 
stem, s, with a platinum wire sealed in the latter. A very thin 
lamp filament, /, is fastened to this wire, and connection to 
the outside is made through a thin copper wire, . The tube is 
provided with outside and inside coatings, C and C, respectively, 
and is filled as far as the coatings reach with conducting, and the 
space above with insulating powder. These coatings are merely 
used to enable to perform two experiments with the tube—namely, 
to d wp the effect desired either by a direct connection of the 
body of the experimenter or of another body to the wire, w, or by 
acting inductively through the glass. The stem, s, is provided 
with an aluminium tube, a, for purposes before explained, and 
only a small part of the filament reaches out of this tube. By 
holding the tube T, anywhere in the electrostatic field the fila- 
ment is rendered incandescent. A more interesting piece of 
apparatus is illustrated in Fig. 35. "The construction is the same 
as before, only instead of the lamp filament a small platinum 
wire, p, sealed in a stem, s, and bent above it in a circle, is con- 
nected to the copper wire , which is joined to an inside coating, 
C. A small stem, sı, is provided with a needle, on the point of 
which is arranged to rotate very freely a very light fan of mica, r. 
To prevent the fan from falling out, a thin stem of glass, g, is bent 
properly and fastened to tho aluminium tube. When the glass 
tube is held anywhere in the electrostatic field the platinum wire 
becomes incandoscent, and the mica vanes are rotated very fast. 
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Intense phosphorescence may be excited in a bulb by merely con- 
necting it to a plate within the field, and the plate need not be 
any larger than an ordinary lamp shade. The phosphorescence 
excited with these currente is incomparably more powerful than 
with ordinary apparatus. A small phosphorescent bulb, when 
attached to a wire connected to a coil, emits aufficient light to 
allow reading ordinary print at a distance of five to six paces. It 
was of interest to see how some of the phosphorescent bulbs of 
Prof. Crookes would behave with these currente, and he has had 
the kindness to lend me a few for the occasion. The effects pro- 
duced are magnificent, especially by the sulphide of calcium and 
sulphide of zinc. From the disruptive discharge coil they glow 
intensely merely by holding them in the hand and connecting the 
body to the terminal of the coil. 

To whatever resulta investigations of this kind may lead, their 
chief interest lies for the present in the possibilities they offer 
for the production of an efficient illuminating device. In no 
branch of electric industry is an advance more desired than in 
the manufacture of light. Every thinker, when considering the 
barbarous methods employed, the deplorable losses incurred in 
our best systems of light production, must have asked himself, 
What is likely to be the light of the future? Is it to be an incan- 
descent solid, as in the present lamp, or an incandescent gas, or a 
phosphorescent body, or something like a burner, but incomparably 
more efficient? There ie little chance to perfect a gas burner ; not 
perhape, because human ingenuity has been bent upon that problem 
or centuries without & radica) departure having been e— 
though this argument is not devoid of force—but because ina 


Fic. 34. — Tube with Filament 
Rendered Incandescent in 
an Electrostatic Field. 


Fia. 35.—Crookes Experiment 
in Electrostatic 
Field. 


burner the higher vibrations can never be reached except by passing 
through all the low ones. For how is a flame produced unless by 
a fall of lifted weighte? Such process cannot be maintained with- 
out renewal, and renewal is repeated passing from low to high 
vibrations. One way only seems to be open to improve a burner, 
and that is by trying to reach higher degrees of incandescence. 
Higher incandescence is equivalent to a quicker vibration: that 
means more light from the same material ; and that, again, means 
more economy. In this direction some improvements have been 
made, but the progress is hampered by many limitations. 
Discarding, then, the burner, there remains the three ways first 
mentioned, which are essentially electrical. Suppose the light of 
the immediate future to be a solid rendered incandescent by elec- 
tricity. Would it not seem that it is better to employ a small 
button than a frail filament? From many considerations it 
certainly must be concluded that a button is capable of higher 
economy, assuming, of course, the difficulties connected with the 
operation of such a lamp to be effectively overcome. But to 
light such & lamp we require a high potential; and to get this 
economically we must use high frequencies, Such considerations 


| apply even more to the production of light by the incandescence 
o 


a gas, or by phosphorescence. In cases we require high 
frequencies and high potentials. These thoughts occurred to me 
a long time ago. 

Incidentally we gain, by the use of very high frequencies, many 
advantages, such a8 a higher economy in the light production, the 
possibility of working with one lead, the possibility of doing away 
with the leading-in wire, etc. The question is, How far can we 
go with frequencies? Ordin conductors rapidly lose the 
facility of transmitting electric impulses when the frequency is 
greatly increased. Assume the means for the production of 
impulses of very t 5 brought to the utmost perfec- 
tion, everyone will naturally ask how to transmit them when 
the necessity arises. In transmitting such impulses through 
conductors, we must remember that we have to deal with 
9 and flow, in the ordinary interpretation of these terms. 

t the pressure increase to an enormous value, and let the 
flow correspondingly diminish, then such impulses— variations 
merely of pressure, as it were—can no doubt be transmitted 
through a wire even if their frequency be many hundreds of 
millions per second. It would, of course, be out of question to 
transmit such impulses through a wire immersed in a gaseous 
medium, even if the wire were provided with athick and excellent 
insulation, for most of the energy would be lost in molecular 
bombardment and consequent heating. The end of the wire 
connected to the source would be heated, and the remote end 
would receive but a trifling part of the energy supplied. The 
prime necessity, then, if such electric impulses are to be used, is 
to find means to reduce as much as possible the dissipation. The 
first thought is, employ the thinnest possible wire surrounded by 
the thickest practicable insulation. The next thought is, to 
employ electrostatic screens. The insulation of the wire may be 
covered with a thin conducting coating, and the latter connected 
to the ground. But this would not do, as then all the energy would 
pass through the conducting coating to the ground, and nothing 
would get to the end of the wire. If a ground connection is 
made, it can only be made through a conductor offering an 
enormous impedance, or through a condenser of extremely small 
capacity. This, however, does not do away with other difficulties. 
If the wave-length of the impulses is much smaller than the 
length of the wire, then corresponding short waves will be set up 
in the conducting coating, and it will be more or less the same 
as though the coating were directly connected to earth. It is, 
therefore, necessary to cut up the coating in sections much 
shorter than the wave-length. Such an arrangement does not 
still afford a perfect screen, but it is ten thousand times better 
than none. I think it preferable to cut up the conducting coating 
in small sections, even if the current-waves be much longer than 
the coating. If a wire were provided with a perfect electrostatic 
screen, it would be the same as though all objects were removed 
from it at infinite distance. The capacity would then be reduced 
to the capacity of the wire itself, which would be very small. It 
would then be possible to send over the wire current-vibrations of 
very high frequencies at enormous distances without affecting 
greatly the character of the vibrations. A perfect screen is of 
course out of question, but I believe that with a screen such as I 
have just described telephony could be rendered practicable across 
the Atlantic. According to my ideas, the guttapercha-covered 
wire should be provided with a thin conducting coating subdivided 
in sections. On the top of this should be again placed a layer 
of guttapercha and other insulation, and on the top of the whole 
the armour. But such cables will not be constructed, for ere lon 
intelligence — transmitted without wires—will throb throug 
the earth like a pulse through a living organism. The wonder is 
that, with the present state of knowledge and the experiences 
gained, no attempt is being made to disturb the electrostatic or 
magnetic condition of the earth, and transmit, if nothing elee, 
intelligence. It has been my chief aim in presenting these resulte 
to point out Sepang pens or features of novelty, and to advance 
ideas which I am hopeful will serve as starting pointe of new 
departures. It has been my chief desire this evening to entertain 
you with some novel experiments. Your applause, so 5 
and generously accorded, has told me that I have succeeded. 

In conclusion, let me thank you most heartily for your kindness 
and attention, and assure you that the honour I have had in 
addressing such a distinguished audience, the pleasure I have 
had in presenting these resulta to a gathering of so many able 
men—and among them also some of those in whose work for 
many years past I have found enlightenment and constant pleasure— 
I shall never forget. 


Nickel-plating.—A volatile compound of nickel has 
been discovered by M. Mond, obtained by passing car- 
bonic oxide over nickel reduced by hydrogen. The body, 
which has been named nickel tetracarbonyle, is dissolved in 
large quantity in petroleum. Such a solution can be 
used to nickel-plate wires. M. Rigaud has succeeded 
in nickel-plating opper wire in the following manner: 
The wire is uncoiled from a bath of the nickel 
liquid on two metallic cores connected to a dynamo, from 
which a current is passed sufficient to heat the wire to 
about 90deg. or 100deg. C. At this temperature the nickel 
tetracarbonyle is decomposed and the metal is deposited, 
giving an adherent deposit. The process seems to open 
urther possibilities to the application of nickel-plating. 
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ROYAL AGRICULTURAL SHOW AT WARWICK. 


Electrical engineers are not much concerned with 
agricultural shows, but who. knows what time will 
do to change these conditions? The experiments of 
the late Dr. Siemens and others to obtain direct 
information about the action of electricity on plant 
cultivation, have not given sufficiently practical 
results to induce agriculturists to adopt any 
of the proposed electrical methods. We are 
inclined to the opinion that what may be 
termed the method to force Nature’s action, will 
never come into general practical use. Upon a 
small scale for luxurious purposes forcing may be 
adopted, but it has not been conclusively proved 
that electricity is of much use even under these con- 
ditions. It may be asked, then, what has an agri- 
cultural show, even if it be a Royal show, to do 
with electrical matters? It is an answer to such 
& query we wish to consider. Primarily, 
agricultural shows are to encourage the better 
breeding of all. kinds of live stock, the better 
management of arable and pasture land, so as to 
increase the return in crops in proportion to the 
labour expended. Gradually one branch of these 
shows has developed till it almost equals in interest 
the branch more intimately in the popular mind 
connected with such shows—we refer to the imple- 
ment and machinery part of the show. Without 
entering into detail, it is due to the exertions of the 
Royal Agricultural Society that portable engines are 
perfected to the extent they are. In years gone by the 
competitions for the society’s prize were keen, and 
it was a prize eagerly sought after. This eagerness 
led makers to study each detail in construction, and 
economy in fuel became greater and greater. Similar 
conditions ruled, and rule, in other classes of 
machinery, and the society's prizes for new ex- 
hibits leads manufacturers to send to the 
show. Now, one important factor in the develop- 
ment of the use of electricity for lighting private 
mansions is the provision of simple inexpen- 
sive power motors. In many instances steam is 
unavailable. In other instances gas is unobtain- 
able; it is impossible to connect to ordinary gas 
works, or to manufacture by the Dowson process. 
Hence, in numberless cases, moneyed men at home 
and abroad were unable to instal the light they so 
much admired. To remedy this want, attempts 
were made to use the cheap heavy oils so common 
in various parts of the world, and fairly easily obtain- 
able everywhere. It was soon seen that a good gas 
motor would obtain a very extensive sale, and a walk 
through the machinery department of this year’s 
show at Warwick will have convinced the most 
sceptical that oil engines have come to stay. There 
is but one objection to them, and that is the at 
present seeming impossibility of getting rid of the 
smell. On the other hand, several makers guarantee 
engines of high efficiency. It is to be hoped that 
the society will institute a competition in this 
department, then we shall know exactly what 
the engines will do. We say “ hope,” because at 
present the development of oil engines seems 
to appeal less to agriculturists than to electrical 
engineers. When, however, we find firms of so vast 
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experience as Crossley’s, Tangye’s, Hornsby’s, and 
others, devoting special attention to these engines, 
we may be sure that such firms will not place an 
engine upon the market that would detract from 
their high and well-deserved reputation. As we say, 
the prevailing feature of the Warwick Show is the 
number of oil engines. Few other exhibits of 
an electrical character were to be found, 
though of course the excellent steam engines 
exhibited by all the leading makers present features 
of interest to electrical engineers. It is becoming 
common now to see the words as specially con- 
structed for electric lighting" applied to engines, 
especially to undertype engines of the semi-portable 
class. Two firms exhibited magnetic separators, 
though we should be inclined to give the palm to that 
of the Hardy Patent Pick Company, in which the iron 
is subjected to run the gauntlet from a number of 
magnets. This machine was, however, exhibited 
last year at Doncaster and described by us at the 
time. . 


WESTERN COUNTIES, ETC., TELEPHONE 
AMALGAMATION. 


This amalgamation is a natural proceeding. The 
local company was an offshoot of the London 
company, and the latter always held a controlling 
interest. As soon, then, as it became expedient for 
the National to resume possession it has done so. 
The mere fact that its shares were not used in the 
voting is immaterial. The holders of the shares that 
did vote were really its nominees and friends, whose 
interests are more bound up with the policy of the 
National than with that of the local company. The 
National is concentrating its forces for the fight 
-against the Government and possible competitors. 
When practically the whole working telephone 
interests are controlled in Oxford Court they 
imagine there can be no divergent opinions assist- 
ing antagonists, otherwise it is difficult to under- 
stand the latest move. The ostensible reason for 
the amalgamation was want of money, but according 
to those who were against amalgamation the 
requisite money could without much difficulty have 
been found. In our estimation the policy of the 
National is a wrong one, and they seem to court 
disaster even when with all the cards in their hands 
they might almost play their own game. Had 
they a number of successful local companies and 
a good sprinkling of local shareholders, each 
small company would have far more interest 
locally than when all the wires are pulled 
from Oxford-court. Local politicians would be 
somewhat loth to interfere with local interests, 
and the Government proposals would receive far 
more attention than they will at present. Ofcourse, 
it is a great thing to say, practically we are the only 
telephone company in existence. Men are so apt to 
forget that the controllers of a monopoly cannot well 
have competitors, and that when the monopoly 
lapses it takes time to bring other workers into the 
field. Our advice to the National would long ago 
have been to multiply local companies and keep a con- 
trolling influence. "This, combined with & cheap and 
efficient service, would have prevented competition. 


REVIEWS. 


Continental Electric Light Stations, with Notes of the 
Actual Practice for Distributing Electricity in Towns. 
By KILLINGWORTH Henares, M. I. C. E. London: E. and F. N. 

pon. 

In the early days of an industry everyone engaged in it 
likes to know what everyone else is doing. There is no 
fashion, there are no schools. As time goes on there is a 
gradual weeding ont of systems till a few are left, each of 
which is about as good as its neighbour, and only a long, 
sometimes a very long, experience can decide which is or 
which are the fittest to survive. Around these few systems 
fashion rages, schools are founded, and one side holds it 
anathema maranatha to disagree with their view. It is so 
electrically. In this book the experience gathers around 
the two schools—high and low pressure. Some 18 stations 
illustrative of the former are described, and half as many 
again of the latter, showing at any rate that for the time 
being wherein the numerical advantage rests. Mr. Hedges 
has set himself the task of getting together more or less 
lengthy descriptions of continental lighting stations, and, by 
the aid of numerous large and clear illustrations, the compiler 
is enabled to give his readers a fair idea of the practice 
throughout the Continent. The work is divided into three 
sections—the first dealing with high-pressure stations, the 
second with low-pressure, while the third is a miscellan 
giving descriptions, opinions, statistics, and tables. e 
imagiue such a book as this is an important factor in the 
equipment of the engineer who has to design central 
stations, for from the numerous diagrams and illustrations 
he is able to see the arrangements adopted at a great 
variety of stations. In many instances, too, plans are 
given, from which the distances and areas lighted can be 
known, all which information assists in the planning of 
new work. Although a good many figures as to cost are 
given, these may be liable to misinterpretation, unless a 
good deal of further information special to the district is 
known relating to rate of wages, length of working day, 
and cost of material. Altogether, then, this book forms a 
compendious collection of material which must prove useful 
to all engaged in central station work. 


THE CRYSTAL PALACE EXHIBITION. 


The exhibition at the Crystal Palace can hardly make 
any serious claim to be an international exhibition, for 
although the galleries include a few exhibits from abroad, 
yet the large manufacturers on the Continent are not 
exhibiting. Of course, those names that have become 
acclimatised in England are conspicuous enough, such as 
Siemens, Gulcher, and Richard Frères ; and the same may 
be said about American exhibits, where Brush, Thomson- 
Houston, and Edison flourish under the flag of their adop- 
tion. But one exhibit there is of international interest, 
embodying quite a large number of interests of American 
manufacturers—that of Mr. W. J. Hammer—in the 
Machinery Hall. This important exhibit it is all the more 
necessary to notice specially, as while being rather late in 
the field it includes one of paramount importance to the 
electrical engineering profession at large—namely, the H. 
Ward Leonard system of regulating electric motors by 
varying separately the currente and pressures in motor the 
fields and the armature—a system which seema destined to 
effect a radical change in our methods of motor regulation. 
Mr. Hammer, it will be remembered, is the enterprising 

entleman, at one time chief engineer to the Edison 
mpany in Great Britain and Europe, who organised the 
effective display of Edison's inventions at the time of the 
great Paris Exposition of 1889. Mr. Hammer has now 
an extensive practice of his own, with offices in New 
York and the Savoy Hotel, London; and besides the 
Ward Leonard system, he shows, as sole agent in England, 
the electric cooking appliances on the Carpenter system, 
now fairly well known to the public by the exhibitions in 
the Crystal Palace Exhibition itself and elsewhere. Besides 
these important interests Mr. Hammer also has the agency 
for and exhibits of the following firms and companies : 
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First, of the Ries Electric Speciality Company, in the Ries | the Pilkington and White meter, one of the simplest and 
electric lamp regulating socket, which has already been | cheapest meters possible to conceive, which we described 
described in this journal (p. 249); second, the Ward Arc | (p. 486); sixth, Mr. J, D. Bishop, who has a paper-insulated 
Lamp Company, whose arc lamps for burning in parallel on | telephone cable, said to be of the lowest self-induction 
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ordinary circuit are making a great success in America; known; and seventh, the Weston Electrical Instrument 
third, the Telemeter Company, who have electric measur- | Company's electrical ammeters and voltmeters, very beauti- 
ing and recording instruments for recording almost any | fully devised and manufactured specimens of instruments of 
variable at any required distance; fourth, the Ries and | precision. The foregoing make up a sufficiently important 
Henderson method of electric riveting (see p. 344); fifth, ' list of novel and interesting exhibits, which we strongly 


The Stand uf American Specialties at the Crystal Palace, exhibited by Mr. W. J. Hammer, of New York. 
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advise every electrical engineer to carefully inspect before 
the close of the Exhibition on Saturday, July 2nd. 

The Ward Leonard System of Motors. — We have 
already given some considerable attention to this system, 
but we ought to mention that for those who wish to have 
an actual example of the method of connecting the motors 
ad vocated by Mr. H. Ward Leonard, a set of apparatus has 
been erected by Mr. Hammer at his stand. This, although 
only on a small scale, sufficiently illustrates the mode of 
connection, while, as for actual experimental tests, we give 
some interesting figures further on. In this specimen set, 
three small Crocker-Wheeler motors are connected together 
to imitate the arrangement advocated. The supply of 
‘current is obtained from the Exhibition mains to drive one 
of the motors. This motor is coupled by a belt to a 
second motor driven as generator. Such an arrangement 
makes a motor-generator, and in practice would be in one 
machine with two armatures in the same field. The 
current from this generator drives the motor which is to 
do the work desired, the point being to have this motor 
work at the highest efficiency at any call upon it—whether 
the speed be high or low, whether the power absorbed be 
little or much, tho electrical efficiency of the whole arrange- 
ment is to be high. This effect is achieved, allowing the 
transmitted current to go through only the armature of 
the motor, the field current being obtained from the main 
supply circuit and varied independently. : 

e will give the explanation in Mr. Leonard's own 
words : 

In the operation of electric motors there are three 
: principal factors to be considered—the speed, the torque, 
and the efficiency. Under any variations in power the 
efficiency should remain as nearly constant as possible. 
For one class of work it is desirable to keep the speed con- 
stant when the torque varies. For a second class of work 
it is desirable to keep the torque constant at one particular 
amount when the speed varies. Fora third class it is de- 
sirable to operate at many different speeds, and yet auto- 
matically at any particular speed desired regardless of the 
torque. For a fourth class it is desirable to operate at many 
different torques and yet automatically at any desired 
torque regardless of the speed ; and for a fifth kiud it is 
desirable to keep the amount of power supplied constant, 
regardless of a change in torque—that is, so that if the 
torque changes by the requirements of practice, the speed 
would automatically change so that the power consumed 
would remain constant. 

The shunt-wound motor, operating on a constant poten- 
tial circuit, is well adapted to the first class of work men- 
tioned, where only one fixed speed is desired, practically 
regardless of the torque and with a practically constant 
efficiency. 

The second class of work mentioned, having one 
particular constant torque and a speed variable at will, 
cannot be performed by existing electric motors without 
great sacrifice of efficiency. In this class of work we find 
hoists lifting a constant weight, certain printing presses, 
swing bridges, stamp mills, pumps, etc.—that is, such work 
as requires that we should start up from dead rest with full 
torque and run at any desired speed with the same torque 
and with perfect efficiency. 

The third and fourth classes of work are more common 
than would at first appear evident, but since neither the 
steam engine nor the waterwheel can be operated under 
conditions where both speed and torque will vary, and 
where the speed or torque can be held automatically fixed 
at any point desired, regardless of variation of the other, 
we do not find work of this kind existing in such shape as 
to be operated by an electric motor instead of some other 
power. Nor has the electric motor been available for such 
duty heretofore. A familiar instance of the third kind of 
work is met with in the printing of fabrics, where the 
presses have a large number of rolls upon which the torque 
depends, and the speed of the presses must be varied as 
desired, and yet at any given speed must hold that speed 
constantly, regardless of the number of rolls set down ; 
that is, regardless of the torque. Similarly, lathes, drill 
presses, wood-working machinery, etc., belong to this class. 
Certain variations in the speed are possible by existing 
methods, by the use of cone pulleys and equivalent devices, 


but no motor of any kind has heretofore existed which, 
directly applied, would conform to the requirements of 
this kind of work. 

The fourth kind of work has, as a familiar example, the 
passenger elevator, where the weight, and, consequently, 
the torque, is variable, and where at any torque the speed 
should be controllable at will, with constant efficiency. 
Another example is the pumping of water against a variable 
pressure, with the speed controllable at will and indepen- 
dend of the pressure. This result is not obtained directly 
by any motor to-day. 

The fifth class of work, where the speed is automatically 
varied to keep the power consumed constant, no matter 
how the torque varies, is not met with in practice as far as 
I know, yet oftentimes we may have a constant source of 
power from which we wish to get a torque variable to the 
requirements of a variable load and do not care particularly 
about the speed. An electric street railway operated by 
water power is a familiar example of this class of work. 

It will be seen from the above that of the five principal 
classes of work there is only one—namely, constant speed 
and variable torque—which we can take care of with 
reasonable efficiency and from our existing supply circuits. 

It is well known that when a street car is first started 
and is scarcely in motion the actual power represented by 
such motion is almost nothing, for, although the pounds 
pull is large, the feet per minute is extremely small; 


consequently, the power required must be exceedingly 


small What do we find in practice? We find that in 
order to develop a power of but a fraction of a horse- 
power we must, on account of the slow speed demanded, 
develop about 30 h.p., and then waste about 98 per cent. 
of this horse-power in order to utilise the remaining 2 per 
cent. in the way it is desired. The efficiency of the modern 
electric street car is not probably more than 2 per cent. 
when just starting from dead rest and moving at the rate 
of ft. per second. 

hen we come to investigate this, we find that the 
explanation is that in order to get the necessary large 
torque with freedom from excessive sparking, we must 
have a very large current in a nearly constant field ; and 
since our E.M.F. is constant, we must use an amount of 
power which will vary almost directly with the torque, 
and will be regardless of the speed. Or, in other words, 
the efficiency of the motor will vary directly as the specd 
with an efficiency of perhaps 80 per cent. at full speed. 

As a result of my investigation of this subject I have 
concluded that the operation of electric motors should 
conform to what apparently is a new law and which may 
be stated as follows: Vary the voltage as the speed desired ; 
vary the amperes as the torque required. 

In other words, make the speed dependent upon the 
voltage only and independent of the current, and make the 
torque dependent upon the current only, and independent of 
the voltage. Since the product of the speed and torque 
represents the work being done, and the product of the 
volts and amperes represents the power supplied, it is 
evident that if we can operate in conformity to this law, 
we shall have a constant efficiency under all conditions, 
disregarding, of course, the small fixed losses in the field 
and armature. 

One way iu which this law can be followed is to supply 
the field of the motor from one source of electric energy 
and supply the armature from another source, the E. M. F. 
of which can be varied. It will be noticed that when the 
speed is fixed, a fixed voltage will be necessary in order 
to conform to this law, and the shunt motor is found to 


conform perfectly to the law; but it is the only motor I 


know of which does conform to the law which seems to be 
generally applicable. 

A simple case will be the operation of a printing press 
for printing fabrics. Suppose the press has 10 rolls— 
that is, the torque will vary from 1 to 10 in amount. 
Suppose also that it must be run at any spéed from that 
represented by 1 to that represented by 20, and at any 
speed it must hold the speed constantly, and this whether 
one or ten or any intermediate number of rolls be brought 
into use. Also that the efficiency must be independent of 
the speed or torque. In order to conform to this law in a 
simple way, we will instal a generator and a motor of the 
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same size, and connect their armatures by two conductors. 
We will supply their fields from a small separate exciter 
in the shape of a shunt-wound dynamo. In the circuit 
leading to the field of the generator we will place 
a rheostat. If now we drive our generator at a con- 
stant speed, the E.M.F. it will produce will depend 
upon its field, which in turn vili depend upon the 
amount of resistance in the rheostat in its field circuits. 
The strength of the motor field is constant, being supplied 
by the constant E.M.F. exciter. Now, evidently the speed 
of the motor will depend solely upon the E.M.F. supplied 
to its brushes, and this can be carried from 0 to the maxi- 
mum limit by varying the rheostat, which will preferably 
be placed beside the motor itself. The current will auto- 
matically vary in proportion to the torque, the speed will 
vary directly as the voltage, and the efficiency will be 
constant and independent of the speed or torque. 

If we wish to operate an elevator from central station 
conductors of constant E.M.F., we supply a shunt-wound 
motor mechanically connected directly with a generator, 
whose armature is connected to the armature of the elevator 
motor. The field of the generator is supplied from the 
central station conductors, but a loop goes up to the 
elevator car, where a rheostat and reversing switch is 
placed, so that the E. M. F. of the generator can be varied and 
reversed at will. The field of the elevator motor is excited 
from the line constantly. 

It will be evident that we can control the elevator per- 
fectly from the car and run in either direction, at any 
desired speed, and with perfect efficiency. It is worthy of 
notice that the non-sparking point is entirely independent 


have no current ; hence the ampere-meter needle will be on 
the lower contact, which will gradually throw out resist- 
ance, and cause the generator to generate an E.M.F. The 
current will increase, and will finally cause the needle to 
leave the lower contact. The full torque is now being 
developed, and the bridge, if the motor be of proper size, 
will start to move. As it does so, the counter . of 
the motor will tend to reduce the current, but this will 
cause the needle to again make the lower contact and 
raise the E.M.F. and speed, and hold the current and 
torque constant. 

Thus, the bridge will start from rest with a minimum of 
power but full torque, and will gradually accelerate in 
speed until the full E.M.F. and speed of the motor is 
reached. To vary the speed by hand we merely move the 
ampere-meter needle to make either contact desired. In 
case the bridge should meet an obstruction which would 
slow it down, the amperes would not increase, but would 
remain constent, as the volts would be immediately and 
automatically reduced to just that amount necessary to 
keep the amperes constant. With this arrangement it will 
be practically impossible to overload the motor armature. 

Another good 5 of this method of keeping the 
tor que constant will be in any case where a tool is cutting 
certain material which may vary in hardness or when the 
feed may vary. If the torque be kept constant it will be 
impossible to break the cutting tool or injure the apparatus. 
An electric coal-cutter is a case in point. The cutter may 
be advancing through slate, fireclay, or coal, and occasionally 
it will meet a layer of hard-iron pyrites, known in the 
mines as “sulphur.” This may stop the cutter-bar entirely, 


The Ward-Leonard System of Connecting Motors. 


of the speed, and that for any particular weight the non- 
sparking point is absolutely fixed and independent of the 
power used. Also that, since the maximum weight alone 
determines the maximum amperes, it will be impossible to 
send more than the normal full load in amperes through 
the armature ; consequently the liability of burning out of 
armatures is reduced to a minimum. The elevator in 
coming down generates current to assist the central station, 
and since the efficiency is practically constant under all 
conditions, and since as many foot-pounds of work are done 
by the elevator in descending as it requires in ascending, 
‘the consumer will in reality pay only for the energy wasted 
in charging the fields, in heating the armatures, and that 
represented by the friction of the gearing, which will be 
the least possible. The starting up of the elevator requires 
a minimum of power, and hence does not subject the 
central station to large sudden fluctuations of load. 

Suppose we want to operate a swing bridge by an electric 
motor. We connect as in the case of a printing press, but 
instead of a hand field rheostat we use an automatic field 
rheostat, such as is used by the Edison Company. We 
place an ampere-meter in the armature circuit of our motor, 
and when the ampere-meter needle indicates full load it 
touches a contact leading to the relay magnets of the auto- 
matic rheostat, which causes it to throw in resistance in 
the field circuit of the generator and reduces its E.M.F. 
Similarly, just below full load, the ampere-meter needle 
makes contact, closing a circuit in the automatic rheostat 
so as to throw out resistance and raise the E.M.F. of the 
generator. 

To start up the bridge we insert all of our resistance in 
the field of the generator and have, let us say, no volts. 
Now we ciose the main-line switch to the motor; we will 


and with an ordinary, or series or shunt motor, the result 
would probably bea burnt-out armature. With the system 
I have described, the current would be constant in any 
event, and the cutter would automatically go faster in soft 
material and slower in hard material. 

In pumping by an electric motor operated on this system, 
the head alone determines the torque, and hence the current. 
Consequently, for any lift, the non-sparking point will be 
fixed, and the number of strokes per minute can be con- 
aig at will from O up to the maximum by varying the 
volts. 

For operating an electric railway we will place a shunt- 
wound motor on the car, and directly driven by this motor 
will be a special generator, which will be connected to the 
electric motor below the car. It is evident that the 
generator and working motor armatures may be wound for 
any voltage desired—say, 20 volts—which will make the 
problem of insulating the street-car motor an extremely 
simple one. If desirable, we can supply several cars of a 
common train from one special generator on the forward 
car. With this outfit we will be able to take any car up 
any practicable grade or around any curve with no more 
power than is required to move the car on a level, and 
always consume the same power, regardless of weight, 
grades, or curves. That is, the automatic increase of 
current, to take care of any increased torque, will be com- 
pensated for by a corresponding decrease in the volts and 
speed. We may start a car up on any grade or curve with 
but a small fraction of the power required for normal speed 
on a level. 

I wish to call attention to a very important development 
leading out from this—namely, that we will be ablo to use 
alternating currente for operating our street cars, for it is 
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well knewn that the ordinary alternating-current generators 
will operate perfectly as motors, if the speed and torque 
be kept constant. Since by this system we can, from a 
constant torque and speed, get any other torque and, 
automatically, a corresponding speed, we shall be able to 
run street cars perfectly by alternating currents. This, 
again, will enable us to dispense with trolleys, conduits, 
storage batteries, etc. We will place between our tracks, 
in manholes, converters whose primary pressure can be 
anything required for proper economy and whose secondary 
will be, say, 15 volts. This secondary circuit will connect 
directly with the rails. The road will be divided in sections, 
each a few hundred feet long, and each section will be 
oppi by its own converter. 

is system also lends itself very readily to the trans- 
mission of power. We may transmit by alternating 
currents, and the alternating-current motor running at a 
constant speed and at a nearly constant torque will drive 
special generators to operate hoists, pumps, locomotives, 
etc., at the varying torques and speeds demanded by prac- 
tice, and yet without subjecting the alternating-current 
motor to a sudden or wide fluctuation in its torque and 
without any necessity of varying its speed. With this 
system of operating electric motors there seems to be 
no work met with in practice which cannot be perfectly 
performed. 

On first consideration, the additional apparatus neces- 
sary would seem to make the system prohibitory in 
practice ; but the capacity of the present single motor is 
greater than the combined capacity of the apparatus this 
system would require, and the capacity of the prime motor 
is very much reduced. 

In order to reduce the first cost to a minimum, and yet 
secure the advantages of different automatic speeds and 
high efficiency, I have devised two modifications of the 
arrangement described above. The first is adapted to 

wer in which a smooth, efficient acceleration of a load 

m rest is required, as in the case of passenger locomo- 
tives and elevators. The second case is where various 
automatic speeds are desired, but no especial importance 
attaches to the starting of the load from rest, as is the case 
in machinery in general. 

For the first case we have the trolley system of electric 
street cars as the most important. Let us suppose we 
have two motors of 15 h.p. each for the car. We find 
that for full speed upon a level we require about 15 amperes 
at 500 volts. Upon heavy grades we find that about 50 
amperes are required and, as before, we have 500 volts. 
With this consumption of energy we find that we get a 
8 upon the heavy grade which is about one-quarter of 
the speed upon a level. In order to operate upon my 
system, let us place upon the car a motor-generator, the 
motor part of which is wound for 500 volts and 124 
amperes, and the generator part of which is wound for 125 
volts and 50 amperes. The fields of the motor and gene- 
rator part are distinct, and are wound for 500 volts, as are 
the fields of the two propelling motors under the car. All 
these fields are supplied from the 500-volt trolley circuit. 
In the field of the auxiliary generator is placed a rheostat. 

Now, suppose the car at rest upon a grade. The motor 
REN 18 running, but the generator has a very weak 

eld. Its armature is connected by a controlling switch to 
the propelling motors. We now gradually cut out re- 
sistance from the generator field circuit, and finally get 
about 20 volts at the brushes of the generator. With this 
E.M.F. we get sufficient current to produce 50 amperes 
through the armatures of the propelling motors in a 
saturated field. This gives us the full torque, and the car 
starts at a speed of perhaps half a foot a second. This 
Visage can be maintained constantly and indefinitely, and 
the consumption of energy will be less than 2 h.p. "This is 
less than three amperes from the trolley line. In practice, 
however, the speed will be rapidly but gradually accelerated 
until we have 125 volts upon the terminals of the propelling 
motors. We will now be running at one-quarter speed and 
will be consuming 125 volts and 50 amperes; that is, 61 
kilowatts instead of 25 kilowatts to get the same result 
with existing motors. To put it another way, we will not 
be using as much energy as is represented by the 500 volts 
and 15 amperes necessary for full speed on a level. 


The next step on the controlling switch will disconnect 
the armatures of the propelling motors from the auxiliary 
generator and put the two armatures in series across the 
trolley line direct. We will now go at a speed represented 
by 250 volts; that is, one-half full speed. The next step 
of our switch will place the two armatures in multiple 
across the 500 volts, and the next and last step will place 
the 120.volt auxiliary generator in series with the main 
central station generators, and give us 625 volts on our 
armatures and a correspondingly increased speed. We 
will be able to go up a grade of 6 to 8 per cent. at full 
speed, with 50 amperes and 500 volts, which, with the 
present motors, gives us only about one quarter of that 
speed. 

Fader this arrangement it will be noticed that the onl 
apparatus which could be called additional is the sm 
motor of 500 volts for the generator part of our motor- 
generator, which is useful not only for starting but for full 
speed also. In stopping the car we have an electric brake 
action delivering back energy to the line at full efficiency, 
and not through a rheostat, as at present. 

If we have a train of, say, three cars, so that we have six 
motors, we can start from rest with sufficient smoothness by 
placing all six armatures in series, which will give us some- 
thing less than one-sixth speed as the first step. Then we 
can place three in series with two multiples, which gives us 
one-third speed. Next, two in series with three multiples, 
which gives us one half speed, and finally all in multiple, 
which gives us full speed. Under such conditions, we can 
dispense with the small converting plant altogether. 

or an elevator requiring, say, 15 h.p. we will put in a 
motor-generator of 3 h. p., with which we will control the 
starting and stopping and the operation up to one-fifth of 
full speed. Then for full s we will connect direct to 
the line and operate without any conversion of energy. 

For power in which smoothness of motion in starting and 
stopping is not essential I have devised a new system of 
distribution as follows : Three dynamos, all having the 
same current capacity, and having voltages of 624, 125, and 
250 respectively, are placed in series and from conductors 
led off in multiple one from each terminal of the machines, 
These conductors will have potentials which can be repre- 
sented by O, 624, 1874, and 4371. Let us now take a 
shunt-wound motor, and disconnecting the field from the 
armature circuit, excite the field from the outside two of 
the four conductors—that is, by an E. M. F. of 4374 volte. 
By connecting the armature terminals to the four conductors 
in various ways, we shall be able to operate in either direc- 
tion at six different automatic speeds represented by the 
following voltages: 624, 125, 1873, 250, 275, 4374. By 
varying the field strength of the motor we can, if required, 
get any intermediate speed. 

In many cases two dynamos will answer, one of, say, 
110 volts already in use for incandescent lighting, and a 
second of, say, 30 volts. With this arrangement we could 
run in either direction and with automatic speeds repre- 
sented by 30, 110, and 140. 

With the four-wire six-voltage system of distribution in 
a shop we can take out all countershafting, belting, pulleys 
and gears, if desired, and place a motor upon every tool, 
which we can operate in either direction at any automatic 
speed desired. Lathes, planers, and all tools can be per- 
fectly operated, and by getting rid of all countershafts and 
belts we can introduce the greatest of modern tools, the 
travelling crane, which we will also operate from our 

eneral system. We can also readily operate ventilating 
ans, hoists, elevators, and factory tramways from the 
system. 

The addition of one dynamo and one new conductor to 
any existing three-wire system will probably give all the 
flexibility required to meet practical conditions of varying 
speeds. For the alternating system a eynchronous motor 
driving our three continuous-current generators will give 
us the four-wire system in any distant factory or town. 
For 500-volt street railway circuits a small motor-generator 
plant for the slow speeds and a direct connection for full 
speeds will give us perfect results. For storage battery 
work we have the most perfect condition, as we can get 
any E.M.F. desired, with a corresponding speed while 
keeping the field separately excited. 
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Now that we have the rotary field at command, I think 
I may safely assert that the time is not far distant when 
we shall have transformers which will, without motion, 
convert an alternating current in the primary into a con- 
tinuous in the secondary ; and this seems to metobethe ideal 
system of the future—that is, ono in which energy will be 
transmitted by alternating currents of constant E.M.F. 
transformed, without motion, into continuous currents for 
use at the translating devices and used where motors are 
concerned, in conformity with the law of efficiency for 
motors: Vary the voltage as the speed desired ; vary the 
amperes as the torque required. 


A very broad patent has been granted to Mr. H. Ward 
Leonard in America, No. 463,802, dated November 24, 
1891, with 26 claims. It will suffice to quote a few of the 
claims : 

1. The method of operating ‘and regulating an electric 
motor, consisting in maintaining the strength of its field 
magnet and the position of its commutator brushes constant 
and altering its speed by varying the E.M.F. supplied to 
its armature. 

5. The method of performing work by the use of electric 
energy, which consists in varying the E.M.F. in proportion 
to tho“ foot element of the foot-pounds per second of the 
power required and varying the current in proportion to 

the “ pounds ” element. 
8. The combination of an electro-dynamic motor, a source 
of supply for its armature, a separate constant source of 
supply for its field magnet, and means for varying the 
potential of the armature-supplying source, located at the 
point of work performed. 

12. The combination, with a wheeled vehicle, of an 
electric motor mounted thereon to propel the same, said 
motor having its armature and field magnet energised by 
separate circuits, and means on the vehicle for varying the 
E.M.F. of the energy supplied to the armature of said 
motor. 

24. The combination of à source of alternating current of 
high tension, means for converting such current into a con- 
-tinuous current of lower tension, and a motor having its 
armature supplied by such continuous current, and its 
field magnet separately excited. 

26. The method of transforming the energy of a prime 
motor at any speed into propelling energy at any desired 
speed, which consists in operating an electrical generator 
by said prime motor, supplying the armature of an electric 
motor running in a constant field from said generator, and 
varying the E.M.F. of said generator to vary the speed of 
said electric motor. 


It will be interesting to give some idea of the status in 
America of the applications of Mr. Ward Leonard's method 
of motor control, and the following account of its progress 
wil prove, better than anything else that can be said, 
what prospects are likely to lie before it in this country. 
Mr. Leonard has recently executed licenses with Messrs. 
William Sellers and Co, who are one of the largest 
machine houses in the States, and who build travelling 
cranes and various other kinds of heavy machinery. They 
are at present equipping a 50-ton crane with tho system, 
which is now probably in operation. They have in their 
own works a 5-h.p. Jib crane operated on this method, 
and have avowed themselves much gratified with its per- 
formance. They are also making application of the method 
to the operation of a very large drilling machine, which 
must be run at various speeds and in either direction. This 
large machine at present requires a considerable number of 
gears, and a great deal of controlling mechanism, all of 
which is to be removed and replaced by a motor on the 
Leonard system, which will enable them to yen at any 
speed desired, automatically under various loads, and in 
either direction. The motor for this crane is 5 h.p., and 
the particular point to notice is that the entire control will 
be by one lever only upon the tool itself. They also 
expect to equip a very large lathe which is used for marine 
work. The lathe is an extremely large one, and the man 
in charge rides along on the carriage. The cone pulleys 
and gearing at present in use occupy a very large amount 
of space, the largest cone being about 7ft. in diameter and 
the nest of cone pulleys being 7ft. long. They intend 


to run this lathe by a motor controlled on the Leonard 
method, and one of the greatest conveniences will be due 
to the fact that the control can be arranged upon the tool 
carriage and handled by the man there without the necessity 
of his moving, which is regarded as an important point, as 
he will be at the point of work, and will control the move- 
mente of the machine at that point itself. This firm of 
Sellers and Co. intend to use the Leonard method upon all 
cranes they build hereafter, and they state their complete 
satisfaction with the results they have obtained in practice. 

Going to quite another class of work a license has been 
given to the Bryan-Enholm Company, who sella primary 
battery and do a large business in the supply of motors 
for dental drills and similar apparatus, and they use the 
Leonard regulation for varying the speed or keeping the 
speed constant under varying torque. 

With reference to elevators and hoists—a field where the 
system is peculiarly applicable—licenses have been arranged 
with the Otis, Crane, Stokes-Parrish, Whittier and 8 
Elevator Companies. These five companies together do 
about 80 or 90 per cent. of the entire elevator business of 
America, and it is a significant fact that all of them have 
taken a license under the Leonard patents acting jointly 
for the purpose. They have secured an exclusive license. 
The Otis Company in New York are making the first move 
in introducing the apparatus, and they have recently closed 
contracts for lifts for private residences—one for Mr. John 
Inman, in Fifth-avenue, New York, and the other for Mr. 
Pratt, of Brooklyn. In both these cases the elevators will 
be so arranged as to make it possible to control them from 
the car and from the outside by a switch at each floor. The 
first in operation was that of Mr. Pratt at Brooklyn. The 
Otis Company, have of course, thoroughly tested the 
elevator in their own works, and have found the results 
very satisfactory. 

he case of the Yale and Towne Manufacturing Company 
is a typical one. This company have a very large machine 
works at Stamford, Connecticut, making a speciality of 
cranes, besides other heavy work. They were, as most 
people are, at first prejudiced against the method by the 
apparent complication of the apparatus and the fact that 
when running from a constant potential source, such as a 
central station, it is necessary to introduce a motor-gene- 
rator. After explanations, they sent to New York 
to investigate the working of the motor, both on 
a small scale in Mr. Leonard’s office, and also in an 
elevator, which had been running since October last in the 
station of the Brooklyn Edison Company. This elevator 
has given perfect satisfaction since the day of starting, and 
when the chief engineer of the Yale and Towne Company 
went with Mr. Leonard to see how the motor was working 
they found that three weeks before work had been started 
on an artesian well in the basement, and that the rubbish 
and material from digging the well had been thrown in 
front of the door leading to the motor- chamber. The 
superintendent, in taking them down, remarked that he 
had not seen the motor for some months, but he knew it 
was running all right from the action of the elevator itself. 
The condition of affairs showed that the motor had not 
been attended to for some time, as it had not been possible 
to open the door. The motor works with self-oiling 
bearings and requires no attention for long periods of time. 
The engineer of Yale and Towne was extremely pleased 
with the action of the motor, and went back to the works 
having undertaken to close a license. The Morgan Engi- 
neering Works, of Alliance, Ohio, have also fitted a 150-ton 
crano at the Watervliet Arsenal, and if successful they will 
take a license for future cranes. 

A contract has recently been secured for ventilating a 
very large hotel in New Vork —“ New Netherlands,” one 
of the new Astor hotels. In this hotel will be fixed a con 
siderable number of fans, the largest of which will be 72in. 
diameter. The order was given to Mr. Leonard on the 
strength of his ability to vary the spoed of the fans at will 
with exactitude. 

With reference to electric railway work, the most im 
portant of all its applications, it is interesting to learn 
that one of the largest concerns in New York who are cor 
structing electric railways is the Jarvis and Conklin Trust 
and Mortgage Company. They have built very extensive 
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lines in Ogden (Utah), Kansas City, Augusta, and other 
places. This company are now about to establish a double- 


track road of 10 miles, running from Baltimore to an 
adjoining suburb, and they expect to run a service of trains | 


at 30 miles an hour. The entire cost will be nearly 


£180,000. Their chief engineer, Mr. Abbott, has investi- | 


gated the Leonard method, and is so thoroughly well 
pleased with its possibilities for application to railway 
traction that he has requested a tender, not only on 
the existing specification for ordinary methods, but 
also on the Leonard system. He intends to test the 
system on a 35ft. car at Kansas City, which is 
now equipped with two 30-h.p. motors. This same 
engineer wishes to apply the method to the control of the 
gatos of waterwheels which are supplying power for street 
railways. At Augusta he has a railway run thus, and it 
is found extremely difficult to regulate the speed in this 
plant. It seems that it is necessary to have three men all 
night and day to do nothing but regulate the wheels, each 
man taking a shift of eight hours. 


as required, and governed by the pressure from the line 
itself, actuating a relay to run a small motor, which in turn 


tained exactly at such a point as shall give proper prossure 
on the line. A great feature in the motor run on this 
method is tbat the torque is full and strong, even at the 
slowest revolution, so that the least change of pressure on 
the line immediately places in operation a motor at full 
torque to move the gates and restore the pressure to the 
required point. 

A license is also being arranged with the Edison 
Company; this is a non-exclusive license, not being 
for propulsion, elevators. or marine work, but limiting 
to the use in factories and the operation of machines, but 
not limited in the case of mining applications. Mr. W. S. 
Andrews, technical assistant to Mr. Kruesi, of the Schenec- 
tady Works of the Edison Company, has been investigating 
the Leonard system, and is enthusiastic as to its possibilities. 

We give below the result of a series of tests made with 
a 10-h.p. motor regulated in the way described by Mr. 
Leonard. They are not intended as accurate scientific 
tests upon the system, but simply as sufficient to give data 
to judge as to the efficiency of the method. 


EXPERIMENTS WITH THE WARD LEONARD SYSTEM OF 
VARYING THE SPEED OF AN ELECTRIC MOTOR. 


In this system the fields of the motor are excited by a 
current from a different generator from that which supplies 
the armature current, and the pressure of the armature current 
is varied to produce any motor speed that may be required. 
The pressure of the armature current is varied in two ways: 
(a) By exciting the generator fields with a current from an 
outside source and varying the pressure of the output by 
using a rheostat in series with the field. The pressure of 
the armature current and the speed of the motor vary with 
the pressure of the generator field current. (b) By con- 
necting a number of generators of different potentials in 
series and carrying conductors from the terminals of each. 


In this way any required number of currents may be ob- | 


tained having different pressures. The motor fields are 
excited from an outside source, and should an intermediate 
speed be required other than those given by the different 
* steps," it may be obtained by varying the pressure of the 
motor field current. To reverse the direction of rotation 
of the motor, the polarity of the armature current is 
changed in (a) by reversing the fields of the generator ; in 
(b) by reversing the motor armature current directly by 
some suitable switch arrangement. 

A 10-h.p. Sprague motor was used throughout the 
experiments, the load being applied and measured by means 
of a Prony brake. The field currents were supplied by a 
No. 32 Edison generator—the motor armature current by a 
No. 16 Edison generator. The first experiments were con- 
ducted by Mr. Leonard—System A—who used in series 
with the fields of the No. 16 generator a reversing rheostat 
containing resistance up to 2,500 ohms. Carbon brushes 
were used, those on the motor being set for right-hand 
rotation. The motor was designed for a 230-volt current, 


As can be readily | 
understood the application of a motor regulated under the | 
Leonard system, with whose direction of rotation will reverse | 


i | of motor brushes. 
will move the controlling rheostat—the speed can be main- | e 
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and under full load required 40 amperes of current. The 
motor was first run under half load. 

Full speed left hand ......... 20 amperes ...... 245 volts 

Full speed right hand ..... 22, 250 „ 

Slow epee right hand ...... I ——— e 32 „, 

Very slow speed left hand.. 20 ,, 20 „, 

Slow speed no load............ a PENRE 6 „ 

Full speed no load mass d: x3 0 oun 250 „ 


Reversing quickly at full speed, the current rose to 40 
amperes, but fell back at once to 20 amperes, the voltage 
dropping gradually to O, and then gradually rising to 245 
volts. 

A 42in. flywheel was put on the brake shaft, rim 7in. 
face and 4in. thick, weight of rim about 900lb. To brin 
the motor thus loaded to dead stop from full 9 0 
required 14 seconds; to reach full speed again, 16 seconds; 
to reverse from full speed to full speed, 23 seconds. 

At full load 40 revolutions of motor 25 volte 40 amperes. 

39 3? 15 29 99 25 79 40 »3 

No sparking of brushes was noticed during the above 
experiments. 

n starting the motor under full load it was found that 
the full armature current might be instantly thrown on, 
up toa pressure of 90 volts, without dangerous sparking 
At this pressure, however, the strength 
of the current required to start the motor ran up to con- 


| siderably over 100 amperes, remaining there for about two 


seconds and then rapidly dropping to 40 amperes. 

During the experiments, the motor fields were constantly 
excited by a current of 1] amperes, 235 volts difference of 
potential. 

Aíter Mr. Leonard's experiments a series of tests were 
made to determine the efficiency of the motor at various 
speeds. The same apparatus were used with the excep- 
tion of the reversing rheostat, which was replaced by a 
rheostat of six 16-c.p. incandescent lamps, 110 volts 0:5 
ampere, in series with the regular resistance-box of the 
generator. The lamps were arranged in series in such a 
way that any one or all of them might be cut out, giving a 
field resistance varying by steps of from 0 to about 1,400 
ohms. The length of tho Prony brake lever was 4ft. 6in., 
diameter of brake pulley 46in., diameter of motor pulley 
9in. Motor field current constant at 1} amperes, 240 
volts, giving a constant loss in the fields of 300 watts, or 
13.272 foot-pounds per minute. The first tests were under 


full load : 
: Total elec. T 
Current Revs. of eight ener Received Net loss 
MER oe bal. at end]; geld at brake l 

LOT Per of lever. |!DC. neos. fe .lbs. per ft. Ibn 
minute 1b t. -Ibs. per minute, Per min 

Amp.| Volts minute 
40 17 20 51 43,348 5,638 37,710 
40 22 50 56 52,203 15,417 36, 786 
40 34 120 564 73,479 40,535 32,944 
40 | 48| 215 54) 98,194 | 64,710 | 33,484 
40 | 50| 220 534 101,812 | 65,035 | 36,777 
40 | 206 | 1,167 51 377,727 326,496 | 61,231 
41 220 1,284 52 402,584 368,970 | 33,614 
40 | 230 | 1,230 52 420,250 | 379,701 | 40,549 


To show the effect of variable pressure in motor fields : 


Motor fields. Armature Revs. of motor 
Volta. Amps. Volts. per min, 
Di0 A GO: 2A - neu A l, 
190- iensose ciuis T A0 SUP l, 
DAO EE A ao 20 DE- EEE 8 
LOO!» sso 8 23 r SEEE 312 


To show change of motor speed by System B.—A 120-volt 
Edison generator was connected in series with a 240-volt 
Edison generator. The pressure of current from 240-volt 
machine was varied by throwing a resistance in its field 
circuit. The motor fields were separately excited with 240- 
volt current :- 


Armature current, Motor revolutions 


Amperes. olta. per minute. 

5 222 8 

e 3 600 

„ Par RE 1,600 | Reeistance in 240-volt 
Dl oero 102. 5 cesses 580[ generator field. 
. S due 920 
e DOG). isrener 1,500 
IG iones eh 3000 2, 200 Resistance out of 240- 
8 „„ 2, 000 volt generator field. 
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To show the change of motor speed as the load is varied, 
motor field current 240 volts : 


Current. Weight balanced. Revs. of motor 
1 Volts. Ibs. per min. 
. //) „ 
N e 1 1,455 
. S 2 1,390 
40 3 C 1,340 
. F lio cae ase 1,420 
12 33 S E 2 E 1,380 
S 290 ͤö 8 „ Quaexecdaces 1,380 


The Carpenter Electric Heating System.—That 
the question of electric cooking has this year assumed such an 
important position in this country is distinctly due to the 
efforta of the Carpenter Electric Heating Company, which 
Mr. Hammer represents in this country. This company 
have works at St. Paul, Minnesota, and have worked out, 

tented, and constructed a large number of electric heat- 
ing appliances, which are now being shown at the Crystal 
Palace. In the Carpenter system a resistance wire is 
embedded in solid enamel placed on the surface of a metal 
plate, which can be thus heated and used in a large 
variety of ways. It is not absolutely necessary to have 
enamel, as Mr. Carpenter’s claim is for the“ combination 
with the plate to be heated, and the resistance of a coating 
of adhesive enamel, or its equivalent, for securing the 
resistance to, but insulating from, the said plate.” Asbestos, 
earthenware, clay, or any other material might be used, 
but Mr. Carpenter particularly uses a special enamel having 
a coefficient of expansion substantially the same as both 
plates to be heated and the resistance itself, so as to 
avoid ane expansion. Mr. Hammer exhibits a 
complete collection of the Carpenter heaters, consisting 
of electric tea  kettles, frying pans, pancake pans, 
saucepans, curling tongs, foot- warmers,  sadirons, 
soldering irons, hat ironers, warming pans, and electric 
house stoves. The system is further applicable in a very 
interesting and important way to ordinary electric resist- 
ances, such as for tramcars and arc lamps; the ordinary 
wire resistances are somewhat delicate, but these enamel 
ei resistances are solid and compact, and can be thrown 

own or trodden upon without breakage. 
the great losses in tramway work is the loss in resistances, 
which by these plates may be utilised in warmers. 

At the Crystal Palace we have had the pleasure of taking 
a cup of tea for which the water had been boiled by 
electricity, and, further, had our hat ironed beautifully 
by an old professional hand, specially engaged by Mr. 

ammer, at the Exhibition. His attendants have also 
cooked chops, boiled eggs, and made pancakes, which have 
been distributed free of charge to the public. 


Weston Electrical Instruments.—Mr. Hammer 
has, at the Palace, specimens of the Weston electrical instru- 
ments, the very set, in fact, that were used by the Technical 
Committee at the Frankfort Exhibition. These instruments 
are of a very high degree of finish and accuracy, and they 
are being used very widely in the States. Although the 
various electric lighting companies of America have 
their own type of measuring instruments, we believe that 
the principal large companies, such as the Thomson- 
Houston, Westinghouse, and Edison Companies, are all 
using the Weston instruments. Mr. Weston is now gettin 
out new types of his instruments, which he considers wil 
be far superior even to the present form. He preposes 
to introduce three separate classes of measuring instru- 
ments for both alternate and continuous currents ; the first 
will be a high-class instrument for scientific research work 
in laboratories; the second class, intended for central station 
and general expert work; and the third, a cheaper class 
for rougher testing work, though all will be of high-class 
workmanship with interchangeable parts. All scales in the 
Weston ammeters and voltmeters are separately calibrated 
for each instrument—a very important point, and one some- 
times completely ignored by many instrument makers, who 
often print a scale and attempt to regulate the instrument 
to the scale. The Weston measuring instruments have a 
reputation of a very high rank, not only in America, but 
in Great Britain and on the Continent as well. 


Bishop Telephone Cable.—This is a special paper 
and oil insulated cable. The use of paper insulation in 


Further, one of 


connection with telephone and electric light cables is not 
new, nor the application of overlapping spirals; yet by a 
different arrangement of these, Mr. J. D. Bishop pro- 
duces a vastly superior result. Mr. Bishop, who has 
had extensive experience both in the construction of 
cables of various character, and in machinery for mann- 
facturing the same, has found that, when the spirals are 
wrapped in an open spiral, the air spaces, filled with semi 
liquid insulation, lower the electrostatic capacity in an 
extraordinary degree—a feature specially useful for tele- 
phone cables. 


PROF. AYRTON AND MATHER’S D’ARSONVAL 
GALVANOMETER. 


The general convenience of the class of -reflecuing galva- 
nometers in which a suspended coil moves in the field of a 
permanent magnet, proposed by Maxwell, but usually 

nown by the name of D’Arsonval, has brought them into 
extensive use in the course of the last five years. But, as 
in the case of many other apparently simple instruments, 
it is only by paying great attention to details that perfec- 
tion can be attained. In the instruments under con- 
sideration, the length, breadth, and form of cross-section of 
the coil have important influences on the result, as also 
have the manner and material of the suspension of the coil. 


Ayrton and Mather's D'Arsonval Galvanometer. 


These points have been carefully studied by Prof. Ayrton 
and Mr. Mather, both mathematically and experimentally, 
and their results have led to the designing of the instru- 
ment shown and described by them at the last meeting of 
the Physical Society, and illustrated herewith. 

The permanent magnet, of circular form, with a narrow 
gap between its poles, rests directly on the base, and the 
plate which holds it in place also carries a circular level by 
means of which the instrument may be rapidly set up. 


hil: 
Semi-Transparent Scale. 


The narrow coil, which has a cross-section in the form of 
two circles having a common tangent at right angles to the 
mirror, is enclosed in a silver tube. The shape of the coil 
was arrived at from theoretical considerations by Mr. 
Mather (Proc. Phys. Soc., vol. x., page 376), as giving the 
poe deflecting moment per unit moment of inertia. 
n this respect the coil is twice as efficient as the older 
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form. The silver tube enables the coil to be suspended 
without straining it, and serves the double purpose of 
damping the motions of the coil by the Foucault currents 
which pass up and down it when in motion, and of pro- 
tecting the coil so as to enable it to be clamped without 
damage. The coil-tube is hung in an outer tube of brass 
by means of a flat strip of Fand bronze, and the 
current is taken out of the coil through an insulated pin in 
the silver tube by a spiral of flat phosphor bronze, the 
lower end of which is connected to a contact screw in the 
outer brass tube. This mode of suspension ensures the 
centre of gravity of the coil being always directly under 
the point of suspension, and obviates the sudden tilting 
which almost always occurred in the older instruments at 
some position of the coil. The use of phosphor bronze 
gives us a very elastic suspension, and the flat form pro- 
vides tensile strength and radiating surface with small 
torsional rigidity. 
. The mirror is attached to the coil-tube by means of a 
light, three-armed metal clip, and moves in a mirror-box 
rovided with an aperture, closed by a sliding glass plate. 

o clamp the coil and enable the instrument to be carried 
about, a plug attached to a flat spring presses on the coil- 
tube through a hole in the outer tube. When the instru- 
ment is in use the plug is drawn out and slides down a 
slot in the spring. This is a great improvement on the old 
form, in which, after letting down the coil and thus alterin 
the adjustments, the coil was usually wedged in place wit 
bits of paper. 

The outer tube, with its mirror-box and adjustiag head, 
fits a socket between the poles of the permanent magnet, 
and the act of sliding it in place makes the connections. 
Thus several coils may be kept ready suspended of various 
resistances, and any one slipped in place in a few seconds. 
Thus the advantages of portability, dead beatness, quick 
ness, and sensibility are combined. As regard sensitiveness, 
the improvement over the old form is apparent, being, for 
the same resistance and period, as great as that of a 
Thomson reflecting galvanometer. | 

The instruments are being made by Mr. Paul, of 44, 
Hatton-garden, E.C. 


COMPANIES' MEETINGS. 


-——ÓÀ 


WESTERN COUNTIES AND SOUTH WALES TELEPHONE 


COMPANY, LIMITED. 


An extraordinary general meeting of the Western Counties 
and South Wales Telephone Company, Limited, was held on 
Tuesday afternoon, for the purpose of 5 4 4 to the amalgama- 
tion of the Company with the National Telephone Company. Mr. 
Charles Nash peestded over n large attendance, 


The Chairman moved the adoption of a resolution approving of | 


reement entered into for the transfer of the 
Company to the National Telephone Company, and, in doing so, 
gaid five of the six English telephone companies had been amalga- 
mated, and he thought it would be a very undesirable thing that 
their Company—the sixth—should stand altogether aloof. 
special reason of not standing aloof was the matter of treating 
with the Post Office authorities. They were 8 on the eve 
of a revolution in telephone work, and it would be very desirable 
to have the advantage of a united front. The Directors had made 
the best terms they could with the National Telephone Com- 
y, and they thought the shareholders would be right in con- 
rming the provisional arrangement that had been e. Under 
the agreement the shareholders would receive a dividend of 
£1. 14s, 4d. per cent. on their shares; that was more than they 
had cob os up to the present time, and it was certainly more 
than they could expect to earn if arrangements were made to go 
on independently. 
Mr. Mark Whitwill seconded the motion. 
Mr. George White said at the last meeting the only apparently 
lausible excuse put forward for selling the undertaking to the 
National Telephone Company was want of funds. A protest 
er the sale was made by members of the Bristol Stock 
xchange. A letter, dated June Sth, signed by the secre- 
tary to the Company (Mr. H. F. Lewis), was addressed to the 
memorialista through his (Mr. White's) firm, in which it was 
stated that if the signatories would give a firm offer to raise a sum 
of £100,000 upon second preference shares at such a rato of 
interest as would not exceed the earning power of the Company, 
the Directors would submit the proposal to the National Telephone 
Company, and suggest that the latter should give to the Western 
Company an option of either accepting the terms of amalgamation 
or of raising additional capital for the continuation of the 


the provisional 


One | 
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Company as a separate undertaking. He replied in a letter, 
in whish be said ona of the firet 1 of the arrange- 
ment would be a reconstitution of the Board of Directors, and if 
the Directors would approach the subject on this basis a 
committee would be formed by members of the exchange to 
formulate a scheme for submission to the shareholders. The 
Directors, instead of accepting this offer, said if they were going 
to sell to the National Company they must settle qum and 
immediately got out the notice for that meeting. He did not 
think that was a proper way of treating this question, and it was 
not creditable to Directors representing Bristel shareholders, 
Seeing that they were so far right in regard to their capital 

uirements, there was no necessity to hand themselves 

ily over to the National Company, They should have 
taken time and have been prepared to discuss the matter 
with the Stock Exchange, and to place an alternative 
posal before the shareholders. On the 17th of June he received 
a letter stating that his communication had been forwarded to the 
National Company, whose reply was that it did not contain any 
offer on which a new negotiation could be effected. The Directors, 
he went on to say, had shifted their ground, and now stated that 
the reason for amalgamation was the necessity for joint action in 
the face of the Bill which would be patsed this session enabling the 
Post Office to purchase the trunk lines of the telephone companies, 
But the National Company were sufficiently interested in the 
Western Company to assist them in their negotiations with the 
Government without amalgamation, If a dividend of 13 per cent. 
was all they were to expect it was time some other gentlemen 
undertook the management of the undertaking. If the Directors 
insisted on rushing this matter through ultimately the shareholders 
would have to go to the courts to secure their rights. Had the 
Board asked anybody else to buy the undertaking ? 

The Chairman: No; we have been from the very first a child 
of the National, and certainly we have not gone elsewhere ; it is 
utterly hopeless to think of such a thing, | 

Mr. White: You have tied yourselves hand and foot to the 
National There was a chance of selling the undertaking in 
another quarter and on better terms, He pro as an amend- 
ment that the meeting be adjourned for three weeks to enable the 
Directors to further consider the position. 

Mr. MacEnight aig) nea seconded the amendment, and 
urged that the National Company had not been firmly met by the 
Board. The prospects of the Company were most encouraging, 

Mr. E. W. S. Stroud supported the amendment. 

Mr. Inskip (solicitor to the Company) pointed out that the 
National Company had power to control all the negotiations the 
Company entered into. 

Mr. Cory (Cardiff) said from the speeches that had been made it 
ap some people thought that the Directors were a lot of 
“ duffers.” But they were all successful men of business. He 
contended that the Directors had in this matter acted in the best 
interests of the shareholders, and they had not tied themselves to 
the National Company. If they relied on the Bristol Stock 
Exchange they would have lost their most valuable connection, 


| and got worse terms than the present. 


The Chairman said if the motion were rejected the position of 


| the shareholders might be very much worse. 


The amemdment was put to the meeting, and only six handa 
were held up against it. 

Mr. Inskip said a poll must be taken. 

Mr. White protested against a poll being taken on a question of 
adjournment, and said if it were persisted in the resolutions would 
be illegal, and the question would be tested in the courts. 

The Directors having consulted together, 

The Chairman said he thought they must take a poll. A very 
large number of shareholders had expressed their approval of the 
course that the Directors had taken. 

Mr. Inskip hinted at the possibility of a conference with the 
Directora. 

Mr. White said he had intended to ask the Directors to receive 
a certain number of shareholders during the three weeks to discuss 
the various questions, 

The Directors retired for consultation, and on their return, 

Mr. Inskip said it had been decided to take a poll at once on 
the motion for the adjournment. 

Mr. White said he should test the matter in the courte, and - 
asked the shareholders who agreed with him as to the desirability 
of an adjournment to leave the room, 

Several rose to their feet. 

Mr. Inskip observed that as far as the Directors could 
ascertain the number of shares represent by the shareholders 
present waa 3,200, 

Mr. White advised the shareholders to leave. 

All the shareholders, with the exception of three, left the 
room. 

A poll was taken, and it was announced by Mr. Inskip 
that the motion for adjournment was lost. The votes against it 
including proxies, represen 87,285 shares. The gentlemen 
who had withdrawn represented 3,375 shares The National 
Telephone Company, who held 159,900 shares, had not voted. 

The resolution was then adopted, as also were resolutions for 
the voluntary winding up of the Company and the appointment 
of Mr. T. A. Welton, Moorgate-street, London, as liquidator, 

A vote of thanks to the Chairman the proceedings. 


— — — 


r ee a MERECE POM dividend of 
. per share is proposed by the Directors, making a total ment 
of 4 poc cent, da the year ended December — es 
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NEW COMPANIES REGISTERED. 


Electric Clook Company, Limited.— Registered by Steadman, 
Van Praagh, and Sims, 23, Old Broad-street, E.C., with a capital 
of £1,200 in £1 shares. Object: the promotion and subsidising of 
com panies; and the general business of a financial agency. There 

not be less than two nor more than seven directors. The 
first are to bo elected by the signatories to the memorandum of 
association. Qualification, £50. Remuneration to be determined 
by the Company in general meeting. 


BUSINESS NOTES. 


Western and Brazilian Telegraph Company.—The receipts 
for the 7755 week, after deducting 17 per cent. payable to the 
London Platino-Brazilian Company, were £2,578. 


St. James's and Pall Mall.—A private meeting of the holders 
of founders’ shares in the St. James’s and Pall Mall Electric Light 
Company, Limited, convened without consultation with the 
Directors, was held at Winchester House yesterday. 


_City and South London Railway.—The receipts for the week 
ending June 19 were £771, against £721 for the same period of 
last year, or an increase of £50. The total receipts to date from 
January 1, 1892, show an increase of £1,207 as compared with last 
year. 


West Coast of America Telegraph.— The accounts for the year 
1891 show, after deducting debenture interest and other charges, 
a surplus balance of £1,413 to be carried forward. It is stated 
that a land line is already in course of construction, which will 
connect the Company's system with those of the Western and 
Brazilian, the Brazilian Submarine, and the Eastern Telegraph 
Companies. 


National Telephone. —The Directors, at their meeting held on 
Wednesday, resolved, subject to final audit, to recommend the 
following dividends for the last half-year—viz., at the rate of 6 per 
cent. per annum, less income tax, on the amounts paid upon the first 
&nd second preference shares; and at the rate of 7 per cent. per 
annum, less income tax, on the amount paid up on the ordinary 
shares, making, with the interim dividend already paid, 6 per 
cent. for the year ended April 30. The transfer-books of the 
Company will be closed from July 1 to July 14, both days inclu- 
sive, and the dividend warrants will be posted on the latter date. 


New Firm.— Messrs. Bergtheil and Young have started as elec- 
trical engineers and contractors at 13, Walbrook, E.C. Mr. 
Arthur Bergtheil has been the late manager of the Wenham 
Company's electrical department, and has carried out a large 
ins tion at Madame Patti's castle and theatre in Wales, alio 
Holland House, Kensington, and he is also the designer of the 
windmill plant at Messrs. Carwardine's mills in City-road, upon 
which we have already commented. Mr. H. Wilson Young is 
late of Messrs. Clarke, Chapman, and Co., Gateshead-on-Tyne, 
and was for some considerable time abroad for that firm in connec. 
tion with Parsons high-speed turbo-generators supplied to the 
Italian Government. 
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PROVISIONAL PATENTS, 1892. 


JUNE 13. 


Improvements connected with tubular electric oon - 
ductors. David Cook and Ernest Payne, 39, Victoria- 
street, London. 
Improvements in and connccted with joining the ends of 
telegraph and telephone and other wires, and in 
machines for preparing the said ends of the wires. 
Weston Alcock Perry, 128, Colmore-row, Birmingham. 
Improvements in electrical apparatus for scoring in 
billiards or other games, applicable also for showing 
the number of revolutions of marine and other engines, 
and for other purposes. William Smetham, 11, Victoria- 
streot, London. 
Improvements in electrical indicaters. Woodhouse and 
Rawson United, Limited, 88, Queen Victoria-street, London. 
(Richari Varley, United States.) 
Improvements in galvanic batteries. William Lloyd 
Wise, 46, Lincoln’s-inn-fields, London. (Tito Rosati, 
Emilio Righetti, and Giulio O’Connell, Italy.) 
Improvemonts in or relating to telegraphic instruments. 
Arthur Cunningham Moll, 323, High Holborn, London. 
Improvements in telephonic apparatus. Hemming 
B 45, Southampton- buildings, Chancery - lane, 
ndon. 


11050. 


11067. 


11071. 


11085. 
11087. 


11096. 
11104. 


JUNE 14. 


Improvements in electric switches. Francis Broadnax, 
15, Water-street, Liverpool. (Complete specification. ) 

An improved element by the aid of which a current of 
electricity may be generated. John Paterson, 9, Gros- 
venor-street, Colne, Lancashire. 


11119. 
11126. 
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11147. Improvements in seoondary or storage batteries. Henry; 

Herbert Lloyd, 323, High Holborn, London. (Complete 

specification. ) 

Improvements in the method of welding metals elec- 

trically. William des Thompson, 6, Lord-street, 
n, 


11154. 


Liverpool. (Charles L. Co United States.) (Complete 
specification. ) 
An improved construction of electrie alarm clock. 
William Petchey, 9, Warwick-court, Gray’s-inn, London. 
Improvements in and relating to the driving of dynamo- 
electric machines, and in apparatus therefor, Thomas 
Reid, 46, Lincoln’s-inn-fields, London. 
JUNE 15. 
Improvements in indicating apparatus for high-tension 


circuits. Bernard Mervyn Drake and John Marshall 
Gorham, 66, Victoria-street, London. 


JUNE 16. 
Improvements in electric current meters. George A. 
Goodwin and Herbert Foster, 2, Victoria-mansions, Victoria- 
street, Westminster, London. 
Improvements in electrical measuring instruments. 
Francis Henry Nalder, Hetbert .Nalder, Charles William 
Scott Crawley, and Alfred Soames, 16, Red Lion-street, 
Clerkenwell, London. 
Improvements in or connected with electric alarums. 
Gerhard Wilhelm van Vianen, 33, Chancery-lane, London. 
(Complete specification. ) 
Improvements in telephonio apparatus. Cæsar Vogt, 
38, Chancery-lane, London. (Complete specification.) 
JUNE l7. 
Improvements in casing for cables and wires. Frederick 
Baumgart Nicholson, 9, St. Petersburg. place, Bayswater, 
London. 
Improvements in electrical alarum olocks. Daniel 
James Mullarky, Sunbridge-chambers, Bradford. (Com- 
plete specification. ) 
An improved process for manufacturing compound and 
elementary bodies or chemical products by means of 
electricity, and apparatustherefor. Herrman Niewerth, 
4, South-street, Finsbury, London. 
Improvements in or relating to electric railways. Frank 
Wynne, 46, Lincoln’s-inn-fields, London. 
Improvements in electric generators and motors. 
Walter Thomas Goolden and Llewelyn Birchall Atkinson, 
1, Queen Victoria-street, London. (Complete specification.) 
JUNE 18, 
Improvements in automatic telephone and other electric 
exchanges. George Cecil Dymond, 6, Lord-street, Liver- 
pool. (Almon B. Strowger, United States.) (Complete 
specification. ) 
Improvements in or relating to indicating electrio 
switches and ourrent reversers. (George Cecil Dymond, 
6, Lord.street, Liverpool (Almon B Strowger and 
Walter S. Strowger, United States.) (Complete specifica- 
tion.) 


11181. 


11192. 


11194. 


11277. 


11302. 


11316. 


11320. 


11344. 


11353. 


11382, 


11393. 
11403. 


11424. 


11426. 


SPECIFICATIONS PUBLISHED. 


1891. 


8798. Electrical signalling. Hanusse and Borrel. 


10434. Electric meters. Singer. 
19018. Electrical gear for steering ships, ete. Wilson. 
12529. Distributing electric currents. Edmunds. 
12605. Electric batteries. Lake. (Lacombe and Co.) 
14517. Microphones. Siemens Bros. and Co., Limited. (Siemens 
and Halske.) 
15337. Electrical condensers. Muirhead. 
1892. 
2488. Electric lighting. Trippe. 


7253. Generating electricity. Duffy. 
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COMPANIES' STOCK AND SHARE LIST. 
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Price 
Name Paid. Wednes 
% eS, ee o wm; SN day 
Brish ec — 31 
— 4. ecce — 2 
India Rubber, Gutta Percha & Telegraph Co 10 204 
House - to- ound ᷣ U . . ꝗͥ 51 
Metropolitan Electric Supply ........ . — 4 
London Electric Suppl. . 5 á 
Swan United, oder vossos 34 44 
N ane — 84 
National Telephonnnnn ee q 5 41 
Electric Construction uw» . E 10 64 
Westminster Klectric............. eee eere — "x 
Liverpool Electric Supply . . { : 31 
Ox, 


